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PREFACE. 


SooH  after  Dr.  Fagge's  lamented  death,  I  was  asked  by  hi*  widow  to 
complete  and  edit  the  Treatise  on  Mcdtcinci  which  occupied  his  best  ener- 
gies for  more  than  twelve  yeais,  and  on  which  he  was  at  work  up  to  the  la&t. 
I  was  also  told  th^i  my  late  rriend  and  colleague  had  hiniK-lf  cxpic^sed  a 
desire  that,  if  he  ihould  be  unable  to  Aniilt  his  book,  iu  completion  shotild 
be  cntnuted  to  nie. 

A  re([ue«t  thus  enforced  could  scarcely  be  refused,  and,  in  accordance 
with  the  wish  of  the  publishers,  the  manuscript  was  put  into  my  hands  about 
eighteen  months  ago.  I  was  the  more  encouraged  lo  undertake  what  I  fore- 
saw would  be  a  diSiinilt  and  laborious  task,  by  my  honored  friend  Dr.  Wilks, 
who,  with  chanctcristtc  kindness,  not  only  collected  and  looked  through  the 
Kaltercd  pnrccls  of  man[iscn[>t  and  ascertained  what  progress  the  author  had 
made,  but  ottered  to  help  in  the  work  by  supplying  the  loost  important 
chapter  of  Dbea»es  of  the  Heart — that  on  Aifections  of  the  Valves.  The 
brief  but  masterly  account  which  Dr.  Wilk-s  has  given  of  this  difficult  branch 
of  clinical  medicine  mokes,  in  my  judgment,  one  of  the  most  valuable  chap- 
ters of  the  book. 

1  was  also  so  happy  as  to  secure  the  intelligent  and  untiring  help  of  Dr. 
Canington,  Assistant  to  Guy's  Hospital,  in  seeing  these  sheets  through  the 
press.  He  has  talccu  the  greatest  poMible  interest  in  its  progress,  and  I  have 
been  conlinuilly  indebted  to  his  knowledge  and  ■:^are  in  verifying  references 
and  correcting  errprs.    To  him,  also,  is  due  the  credit  of  the  full  and,  I 

tbope,  useful  indices. 
The  wimie  of  the  vast  field  of  internal  pathology  and  thcrapetitics  had 
been  imveised,  and  the  account  of  it  now  before  the  reader  had  been 
written— much  of  it  twice  written — by  Dr.  Fagge,  with  two  exceptions. 
He  had  left  to  the  last  the  subject  of  Cardiac  Diseases,  to  which  he  had 
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made  such  valuable  coDtributions  in  the  "  Guy's  Hospital  Reports"  and 
in  Dr.  Reynolds'  "System  of  Medicine,"  and  that  of  Diseases  of  the 
Skin,  with  which  also  he  was  perfectly  familiar. 

The  part  of  the  former  subject  which  was  unfinished  when  the  pen  dropped 
from  his  hand  is,  as  I  have  said,  well  supplied  by  the  friendly  help  of  his 
old  teacher.  Dr.  Willts.  The  section  on  Cutaneous  Diseases  had  not  been 
begun,  and  this  I  have  added,  to  the  best  of  my  ability,  much  regretting, 
for  my  own  sake  as  well  as  for  the  profession  generally,  that  we  have  not  the 
results  of  my  late  colleague's  large  experience,  sound  judgment,  and  wide 
knowledge  in  what  was  once  his  favorite  field  of  work — or  rather  one  of 
them — for  his  interest  in  every  branch  of  medicine  was  constant  and  almost 
universal. 

Unfortunately,  we  could  find  no  table  of  contents  or  other  indication 
of  the  plan  and  arrangement  intended  by  the  author.  Here  and  there  occur 
indications  of  the  sequence  of  subjects  proposed,  and  at  the  beginning  of 
some  of  the  sections  the  order  of  the  topics  included  under  it  is  stated. 
But  the  general  arrangement  of  sections  and  the  sequence  of  most  of  the 
subordinate  groups  had  to  be  determined  without  such  help.  In  so  doing  I 
have  aimed  at  convenience  rather  than  symmetry,  and  have  been  more 
guided  by  the  clinical  than  the  pathological  relations  of  the  several  subjects. 
I  am  not  sure  whether  the  author  would  have  placed  Syphilis  among  the 
specific  diseases  or  not.  I  should  myself  have  done  so,  and  have  put 
Tubercle  beside  it.  But  the  latter  subject  must  clearly,  in  this  work,  be 
placed  close  to  Inflammation,  and  the  former,  therefore,  holds  an  interme- 
diate position.  The  order  of  the  specific  Fevers,  the  place  assigned  to  such 
affections  as  Rheumatism  and  Rickets,  and  the  grouping  of  the  complicated 
series  of  Nervous  diseases,  must  be  always  difficult  to  determine.  In  draw- 
ing up  the  contents  of  each  chapter,  the  head-lines  of  the  pages,  and  the 
titles  of  the  subcapttular  sections,  I  have,  while  following  the  lines  indicated 
by  the  author,  endeavored  to  make  the  order  easy  to  follow  and  also  to 
facilitate  reference. 

In  revising  the  language  employed,  though  I  have  been  anxious  to  make 
as  few  alterations  as  possible,  there  is,  I  suppose,  scarcely  a  paragraph  left 
untouched.  But  the  changes  were  almost  entirely  verbal,  and  consisted 
chiefly  in  breaking  up  long  sentences  with  relative  clauses,  and  in  omitting 
frequently  recurrent  adverbs,  the  corrections  which  commonly  suggest  them- 
selves in  proof  sheets.  I  have,  however,  left  the  conversational  style,  which 
it  would  have  been  impossible,  if  desirable,  to  change  without  more  exten- 
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live  alteTatton  tlun  an  editor  is  justified  in  making ;  and  thow  who  knew 
ihe  writer  will  iiardon  an  occaaioiul  colluquialUm,  if,  m  I  liojw,  they  will 
somclimcs  while  tbcy  read  seem  to  hear  hit.  low,  rapid  roi<c,  and  sec  his 
bright,  intclligeot  gUncc,  »nd  note  hi5  chanKtcristic  attitude  of  suspense,  hb 
quiet  sinile  of  doubt,  or  his  eager  nod  of  asseot. 

Here  and  there  throughout  the  work  1  have  inserted  or  cooapleied  a  refer* 
cncc  which  seemed  likel/  to  be  tiNefgl.  Whenever  this  was  not  suggested 
by  ihc  text,  I  have  marked  the  addition  by  square  brackets.  In  the  first 
volume,  almoM  all  of  which  had,  1  believe,  been  revi.'ied  by  the  author, 
the  corrections  and  additions  have  been  few.  In  the  second,  I  have  been 
obliged  not  only  to  add  references  to  xome  of  the  most  important  papers 
which  have  appeared  since  the  numuscript  was  written,  but  abo  here  and 
there  to  supply  foot-notes  or  paragra]>hs.  I  can  only  hope  tluit  the  jintifi- 
cation  br  each  of  these  may  be  apparent  to  the  reader.  Every  addition 
beyond  mere  references  or  obvious  correction*  is  carefully  distinguished  as 
being  made  by  the  editor ;  and  I  have  not  thought  it  my  duty,  in  editing  so 
recent  a  work,  to  make  any  comment  on  the  few  points  in  which  1  might 
differ  from  the  author. 

Both  Dr.  Carrington  and  myself  have  taken  much  pains  to  secure  accuracy 
in  references  and  in  names;  but  I  fear  that,  notwithstanding  all  our  care, 
we  shall  stand  in  need  of  the  oautonal  indulgcn<:e  of  the  reader.  T  sliould 
be  much  indebted  to  any  one  who  would  be  so  kind  as  to  inform  me, 
ibroi^h  the  publishers,  of  mbquoiations  or  wrongly  cited  names.  I  hope 
ilial  Ihe  references  to  ho*i>ita]  Reports,  weekly  Journals,  and  Transactions 
of  societies,  whether  EnglLsb  or  foreign,  wilt  be  sufficient  for  the  student; 
in  most  cases  1  have  thought  it  enough  (o  indicate  the  year  or  the  volume 
where  a  glance  at  the  contents  would  identify  the  article  referred  to.  In  the 
case  ot  authors  wliosc  systematic  writings  are  again  and  again  quoted,  as 
Watson,  Waltlie,  Murthiion,  Virchow,  Cohnhcim,  Trousneaii,  Charcot,  and 
the  writerein  Reynold*'  "System  "  and  Ziemssen's"  Cycloiwcdia,"  1  have, 
in  order  to  avoid  repeated  references  al^cr  the  first,  ]>ui  against  the  name  in 
tbe  index  of  authois  the  tilk  of  the  work  or  works  cited  fiastim  in  the  text. 

I  feel  that  wok  apology  is  due  for  the  frequent  quotation  from  the 
■"  Gvj's  Hospital  Rfparti"  and  from  other  writings  of  those  connected  with 
that  Medical  School.  I  liave  repeatedly  omitted  the  name  where  ttie  omis- 
sion did  nol  sacrifice  perspicuity.  But  in  truth  one  of  the  great  merits  of 
this  book  is  that,  while  |>aying.  I  trust,  due  respect  to  the  many  admirable 
paUicaiions  of  the  Inst  twenty  years,  both  in  this  country  and  abroad,  it  is 
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essentially  based  upon  experience  gathered  in  the  wards,  the  dead-house,  and 
the  out-patient  rooms  of  one  of  the  great  London  hospitals.  If  some  of  the 
eminent  physicians  connected  with  the  sister  schools  of  medicine  in  London, 
Edinburgh,  or  Dublin  could  be  induced,  like  Dr.  Bristowe  and  Dr.  Fred- 
erick Roberts,  to  write  a  systematic  treatise  on  medicine,  and  if  they  would 
put  before  the  profesion  the  invaluable  traditions  of  pathological  experience 
and  of  practical  use  which  each  great  school  possesses,  I  am  persuaded  that 
we  should  all  wish  them  to  write  as  frankly  and  unrestrainedly  as  did  the 
author  of  these  volumes. 

P.  H.  FVE-SMITH. 
Hari.IV  Stbeit  ; 

Sffitrmier,  1885. 
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THE 

PRINCIPLES  AND  PRACTICE 

OF 

MEDICINE. 


Iahv  attempts  have  been  made  to  (rame  a  Mlinfactory  delinitioo  of 
dhtase :  bul  hitherto  no  better  result  liaa  been  arrivt-d  at  than  that  it  is  the 
Ol>(KMite  of  kiaith,  a  derangement  of  structure  or  of  function  in  MQic  part 
of  the  bod3p-  or  in  the  whole  of  it,  causing  pain  or  diacomfort,  or  tending 
to  shorten  life. 

The  art  of  medicine,  however,  is  concerned,  not  with  disease  but  with 
tHuases.  And  it  is  of  the  finrt  importance  that  wc  should  form  correct 
opinion*  upon  what  coastilutcs  ii  liisfose,  and  upon  what  principle  diseases 
shoatd  be  defined  and  named. 

From  an  early  period  in  the  present  century,  the  utmost  teal  and  perse- 
rerance  have  Ipccri  devoted  to  the  tcarch  for  morbid  changes  in  the  varioia 
organt  and  tt»ncs  of  the  dead  body,  and  to  tracing  the  relations  between 
such  changes  alter  death  and  stales  of  ill  health  during  life.  Numerous 
leuons  have  been  thus  discovered,  the  occurrence  of  which  was  aUogcther 
unknown  to  the  physicians  of  former  ages ;  while  many  of  them  have  been 
found  to  betray  their  presence  by  signs  which  skilled  observers  can  rccog* 
nise  without  difficulty,  even  when  the  patient  himself  dran-s  no  attention  to 
them,  or  is  unaware  that  he  is  ill.  On  the  other  hand,  there  is  a  not  incon- 
siderable  number  of  disorders  which  force  thcmM:lvcs  into  notice  by  the  pain 
or  discomfort  they  occasion,  and  which  may  in  some  cases  actually  deitiroy 
life;  and  yet  after  death  all  the  organs  and  lissitcs  seem  to  have  their 
stnaeiurc  unaltered,  even  when  they  arc  examined  with  the  highest  powers 
of  the  microscope  and  by  every  chemical  test  that  can  be  devised.  At  fintt 
sight  it  appears  as  though  the  distinction  thus  suggested  niu^I  be  a  very 
impoilani  and  fundamental  one,  between  organie  or  slmdural  diseases 
attended  with  recognizable  morbid  changes  and yiwi-ft'ciw/ diseases  in  which 
no  such  lesions  can  be  found. 

By  many  thinkers,  however,  the  occurrence  of  functional  diseases  is 
altogether  denied.  Tbcy  are  of  opinion  that  if  our  inquiries  could  be  carried 
far  enough  wc  should  discover  some  morbid  changes  to  account  for  every  dis- 
order or  complaint,  even  the  slightest.  They  say  that  they  "cannot  conceive" 
how  any  of  the  vital  processes  should  fail  to  be  carried  on  naturally  so  long 
as  every  part  of  the  body  retains  an  absolutely  normal  structure ;  and  they 
almost  seem  to  suppose  that  no  further  argument  is  needed  to  establish 
their  view.  But,  as  b  well  known,  the  history  of  philosophy  is  full  of 
lessons  which  show  how  fallacious  it  is  to  assume  that  things  arc  impomible 
because  when  submitted  to  the  scrutiny  of  our  faculties  they  seem  to  be 
inconceivable.  The  question  is  not  as  to  whether  an  effect  can  arise  without 
a  cause,  but  as  to  whether  the  cauw  must  necessarily  be  of  one  particular 
kind  bccaose  we  know  of  do  other  kinds. 
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However,  pliytiology  suggests  an  imnlogy  that  may  not  1>e  altogether  with- 
out it*  application  to  (lathology :  the  rase  of  muscular  fatigue.  Thi*  wa* 
formerly  xiippoKed  to  be  solely  a  result  of  the  consumption  of  contractile 
material  in  the  i>erformance  of  work  by  the  miisclw.  It  n  now  known  to  be 
partly  dnc  to  the  accumulation  in  the  (issues  of  those  waste  products  which 
ai»e  out  of  the  contractile  material  so  consumed.  But  the  ner^'et  and 
nerve-centres  are  also  liable  to  exhaustion ;  and  it  seems  not  unlikely  that 
the  nruresfs — as  functional  nerve  disorders  are  called — may  depend  anon 
similar  conditions.  No  doubt  each  of  Ihc  factors  which  arc  concerned  in 
the  prodiiclion  of  muscular  fatigue  can  be  conceived  a's  within  the  range  of 
our  mental  vision;  the  one  appearing  as  a  minute  structural  change,  the 
other  as  a  change  of  chemical  composition.  But  it  must  still  be  important 
to  maintain  the  distinction  between  diseases  arising  in  such  ways  and  those 
in  which  conspicuous  lesions  arc  present. 

Unfortunately,  however,  the  direction  in  which  medical  thought  has  tended 
during  the  last  thirty  years  has  been  such  as  to  lead  writcn  to  ignore  func- 
tional disea^n  as  far  as  possible,  even  apart  from  theoretical  doubts  as  to 
their  possible  existence.  Those  who  have  been  termed  far  exeeUtiut 
"pathologists" — whose  studies  have  been  devoted  to  the  investigation  of 
morbid  changes  in  the  dead  body — have,  from  the  time  of  Rokitansky,  been 
disposed  to  maintain  that  such  dianges  arc  really  the  diseases  in  the  cases 
in  which  [hey  arc  present,  and  that  their  effects,  which  are  generally  the 
most  obvious  phenomena  in  the  living  patient  and  which  used  themselves 
lo  be  called  diseases,  arc  only  "  symptoms,"  Tlius,  whereas  paralysis  and 
dropsy,  and  jaundice,  were  once  conspicuous  members  of  the  nosology,  they 
are  now  almost  banished  from  it.  Sometimes,  as  in  the  caseof  apoplexy,  the 
very  name  has  been  taken  from  a  clinical  condition,  and  iransferred  to  the 
lesion  which,  according  to  modern  investigations,  is  more  or  less  constantly 

Erewent.    And  to  account  for  many  of  the  slighter  complnints  to  which  man- 
ind  are  liable,  hypothetical  lesionc — hyperemia  and  an.-emia  of  a  variety 
of  organs-have  been  lavi.shly  created  on  speculative  grounds. 

It  seems  to  me  that  all  this  U  as  incorrect  as  it  is  inconvenient.  The 
two  princijul  objects  of  the  art,  and  evtfn  of  the  science,  of  medicine  are  to 
prevent  or  to  cure  disease ;  and  for  those  who  alone  wish  lo  study  medicine, 
the  part  of  each  disease  which  is  of  real  importance  is  that  which  can 
be  recognised  during  life.  It  u  time  lo  admit  frankly  that  some  of  the 
reasons  which  have  generally  been  assigned  for  the  cultivation  of  morbid 
anatomy  can  no  longer  be  justified.  It  used  to  be  said  that  no  one  could 
properly  treat  a  jiatient  without  understanding  the  nature  of  his  disease ; 
and  when  the  microscope  was  first  brought  to  bear  npon  p,ilhology,  it  was 
in  the  hope  that  improved  methods  of  cure  would  directly  result  from  the 
discoveries  thai  might  thus  be  made,  one  line  of  practice  being  applicable 
if  a  morbid  change  was  inflammatory,  another  if  it  were  degenerative,  and 
10  on. 

Now,  within  the  last  few  years  there  has  been  much  discussion  as  to  the 
nature  of  tubercle,  as  to  ihc  pan  played  by  inflammation  in  pulmonary 
phlhis»,  and  as  to  the  degenerative  or  inflammator}-  character  of  arteriu 
atheroma.  But  will  any  one  maintain  that  our  treatment  of  the  patients  in 
whom  these  several  affections  occur  has  been  based  to  any  appreciable  extent 
□pon  our  theoretical  views  with  regard  to  them?  It  rather  seems  to  me 
that  white  writers  have  been  insisting  on  the  dogma  that  pathology  is  the 
true  basis  of  therapeutics,  practitioners  have  been  too  much  disposed  to  Call 
back  upon  an  unexpressed  notion  that  structural  changes  of  whatever  kind 
arc  but  Htilc  likely  to  be  intcnupicd  in  their  progress  by  the  drugs  which 
we  can  administer,  or  by  any  other  curative  measures  which  we  can  adopt. 
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With  the  dogma  itself  I  should,  indeed,  have  little  fault  to  find,  if  by 
"  pMbology  "  wetc  lo  be  understood,  not  merely  the  morbid  anatomy  of  a 
dUcasc,  but  the  best  attainable  knowledge  of  its  origin,  course,  and  icrmi- 
QAtton.  In  the  Utter  sense  the  term  has  of  Ute  been  seldom  einjilo]-ed  in 
EngUnd,  but  so  I  shall  always  endeavor  to  use  it  in  the  present  work. 

Uorbtd  anatomy,  however,  toay,  id  one  sense,  be  said  to  be  the  Inie 
finodatioo  upon  which  Dcarly  the  whole  art  of  medicine,  including  thera- 
peutics, should,  as  far  as  possible,  be  built.  But  the  reason  for  this  n  a 
very  diJHeteni  one  from  that  suggested  in  the  previous  paragraphs.  It  is  that 
tmttl  we  have  traced  a  disease  to  a  definite  organic  lesion  we  can  ^Idom  be 
sure  that  cases  which  seem  to  us  to  be  identical,  may  not,  in  fact,  differ  from 
one  another  in  their  nature ;  and  that  upon  their  real  identity  depends  all 
certainty  of  knowledge  as  to  their  prc^'ention  or  cure.  Probably  no  ftruc* 
mrat  change  has  ever  been  discovered  without  leading  to  a  further  sub- 
dirtsion  of  the  conesponding  disease,  in  consequence  of  there  being  cases 
more  or  less  similar,  in  which  the  change  in  question  is  absent.  Even  in 
an  alTection  so  rettricted  in  its  scope  as  "  bulbar  paralysis  "  thi.i  result  has 
not  ^led  to  follow,  since  the  discovery  was  made  ih;it  it  freqticnily  de)>ends 
upon  a  primary  atrophy  of  certain  nerve  nuclei. 

The  old  writers  on  medicine  have  often  been  reproached  for  looking  on 
ditcaies  at  entities  ratlKr  than  as  morbid  processes  of  which  the  living  simc- 
tam  arc  the  seats.  But  what  can  be  more  of  an  entity  than  a  ti»ue  aiTected 
with  an  organic  lesion?  And  how  could  one  go  further  in  giving  to  a 
diieaK  a  substantive  existence  than  by  confining  it  to  that  which  can  be 
teen  and  handled,  while  one  regards  as  its  "attributes"  or  "symnlotns" 
all  its  attendant  vital  phenomena?  It  seems  to  me  that  Dr.  Reynolds  and 
Dr.  Bristowe  are  right  when  they  maintain,  in  the  introductory  ch«i>teTS  of 
thci/  tcstiectivc  works,  that  the  real  disease  is  not  merely  the  organic  lesion, 
but  a  "  complex,"  or  "  sum  total,  of  morbid  changes  in  both  function  and 
■ifQCturc. ' ' 

I  hold,  therefore,  that  in  constructing  s  Nosology,  the  main  thing  to  be 
attended  to  is  that  each  disease  should  represent  a  homogeneous  group  of 
mri.  resembling  one  another  in  their  principal  features.  It  is  not  neces- 
sary thai  all  diseases  should  be  constituted  alike  ;  vrc  have  in  uadUs  one  of 
which  the  fundamental  character  is  the  prc^nce  of  a  special  cause ;  in 
ameuriim  one  in  which  it  is  a  lesion  ;  in  migraine  one  in  which  it  is  a  scries 
of  morbid  sensations  and  disorders  of  function.  Whenever  the  whole  of  a 
mop  of  cssea  can  be  traced  to  a  single  structural  change,  this  ^lould 
dosbtlcss  be  regarded  as  the  most  essential  clement  in  the  definition  of  tl»e 
oomtpoading  disease,  and  it  should,  if  possible,  furnish  the  name.  But  if 
the  effect  of  several  lesions  ore  identical,  so  that  they  arc  clinically  undistiu- 
gntshablc  from  one  another,  it  is  often  better  to  keep  them  united  under  a 
eoaiiaoa  designation.  Such  an  arrangement  may  be  regarded  as  merely 
provtUDoa),  but  it  it  one  which  is  likely  to  be  needed  for  very  many  years 
Id  cao>c.  ,\nd  for  my  own  part,  I  should  generally  give  to  these  compre- 
hensive diseases  the  most  prominent  places  in  the  list,  and  1  should  assign 
altogether  subordinate  positions  to  the  atTcctions  included  in  ihcm,  notwith- 
ttasdtng  that  the  latter  are  alone  known  to  the  morbid  anatomist.  It  is, 
however,  often  necessary  that  the  two  sets  of  names  should  stand  side  by 
tide. 

The  process  by  which  we  give  ■  name  to  a  case,  or  by  which  we  dcicr- 
BiBe  lo  what  disease  it  belongs,  is  one  of  analysts ;  and  there  is  nothing 
■wpntioy  in  the  fact  that  in  some  cases  we  can  carry  this  process  further 
tku  lo  othcf».    To  say  that  a  patient  has  "  hepatic  ascites  "  is  far  more 
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accurate  llian  to  apeak  of  him  a  aSccled  wtlh  "  cirrhonU  of  the  tiver,"  ff, 
after  all,  wc  ntc  nut  certain  that  the  lesion  maj-  not  be  jjeri-heiinlitix,  or 
ciuiccr,  or  guromsia.  To  deline  a  cerebral  case  as  one  of  "  hemi]jle:^ia  " 
»  much  better  than  lo  call  it  "  softening  of  the  brain,"  if  the  lesion  u  really 
l>ul  little  leu  likely  to  be  a  clot  of  elfuticd  blood,  or  a  tumor,  or  an  abxcen. 
And  )-et  there  are  other  ciisei  in  which  we  can  be  sure  that  cirrhosii  of  the 
lirer  or  that  softening  of  the  brain  is  present ;  and  it  is  obviously  belter  to 
nsmc  Mich  cases  according  to  their  respective  legions.  It  is  just  u  though 
a  chcmiM  were  sonietinies  unable  to  discern  the  ultimate  elements  of  the 
Gubstnncet  mbmitled  (o  him  for  analysis,  and  hod  to  be  contented  with 
determining  their  proximate  principles;  and  there  is  this  further  force  ia 
ihc  comjiaruon,  that,  for  ])ractical  puq)oses,  it  is  often  (or  more  iaiportaol  to 
know  the  "proximate"  than  the  "ultimate"  diagnosis. 

Above  all,  1  wish  to  protest  against  the  statement  90  commonly  made, 
that  it  is  "  incorrect  to  call  hemiplegia,  or  oiicites,  or  any  like  condition,  a 
dbenMi  htcautf  it  is  really  only  a  symptom."  I  have  already  endeavored 
to  point  out  that  Ihc  phenomena  which  arc  commonly  spoken  of  as  symp- 
toms are  parts  of  the  disea.-M:  to  which  they  belong,  no  less  than  the  lesion, 
or  the  specific  cau«e,  or  whatever  else  is  taken  a*  its  main  characteristic.  It 
is  true  that,  when  ihcy  afford  the  means  by  which  we  infer  the  existence  of 
a  hidden  morbid  change,  they  almost  necessarily  bear  to  it  the  relation  of 
effects  to  a  cause,  so  that  one  then  naturally  comes  to  look  upon  them  as 
suboidinate,  and  of  secondary  importance;  but  this  only  shows  thai  the 
ICKD  Eymptom  is,  in  fact,  a  relative  one.  So  long  as  wc  arc  unable,  cither 
daring  life  or  after  death,  to  discover  any  cause  for  a  set  of  clinical  phe> 
nomcna,  they  certainly  are  not  symptoms,  for  they  indicate  nothing.  There 
can  be  no  symptom  until  the  disease  of  which  it  is  a  symptom  is  discovered. 
As  the  process  oranal)'xing  a  case,  or  a  group  of  cases,  advances,  that  which 
we  call  the  disease  b  rightly  changed  at  every  step;  and  each  "  disease  " 
becomes  in  its  turn  a  "symptom"  of  the  disease  which  succeeds  it.  I 
suppose  thai  itching  was  once  hardly  distinguished  from  having  the  itch  ; 
afterwards,  when  the  characters  of  the  cniption  of  scabies  were  made  out, 
itching  was  looked  on  as  a  symptom,  and  the  eruption  was  the  disease; 
now  tbai  the  lartopiei  has  been  discovered,  the  eruption  is  itself  reduced  to 
being  a  symptom.  If,  in  an  important  class  of  cases,  the  analysis  is  always 
aiicstcd  at  a  certain  point,  it  is  absurd  to  say  that  the  ultimate  fact  in  thoM 
cases,  which  cannot  be  made  to  reveal  anything  further  as  lo  iheir  action, 
is  "  only  a  symptom,"  So  far  from  hesitating  to  classify  clinical  phenomena 
as  diseases,  when  wc  arc  unable  to  trace  them  lo  their  causes,  t  only  wish  thai 
we  had  a  more  complete  supply  of  suitable  names  for  them.  It  is  very 
probable,  as  Dr.  Moxon  has  argued  in  the  "Guy's  Hospital  Reports'*  for 
i8;o.  that  a  good  "  clmical  nomcnclatuic"  would  be  quickly  followed  by 
an  immense  advance  in  our  knowledge  of  such  conditions. 

Moreover,  even  when  wc  do  understand  the  whole  pathology  of  a  case, 
aod  when  the  phenomena  which  characlcriic  it  clinically  are  Ciiily  to  be 
called  symptoms,  the  distinction  between  them  and  the  anatomical  changes 
is  often  very  uncertain  and  arbitrary.  Thus,  in  acute  tuberculosis,  if  with 
the  ophthalmoscope  one  discovers  a  tubercle  in  the  choroid  membrane  of 
the  patient's  eye,  one  is  very  likely  to  think  of  it  as  a  symptom ;  but  in 
reality  the  disease  itself  consists  of  nothing  but  a  multitude  of  precisely 
similar  tubercles.  So,  again,  the  enlarged  liver  and  spleen  of  olutnictive 
diieasc  of  the  heart,  the  osseous  nodes  of  syphilis,  tlie  swollen  joints  of  acute 
rheumatism,  each  belong,  in  strictness,  lo  the  pathological  anatomy  of  these 
several  complaints.  Nor,  if  we  would  be  logical,  can  we  stop  even  here; 
ihe  lacne  thing  must  be  said  of  all  cutaneous  eruptions,  and  of  all  affectioas 
of  mucous  membranes,  down  to  the  rose-rash  of  enteric  fever,  or  tlie  scanty 
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t]mnim  of  ipasmodic  luthma.  In  thai  part  of  "  /icmwcn's  Cyclopndui " 
whtch  is  dcvotrd  to  iJvc  cxanlhcmatii,  ihc  app«raratirc*  5«n  on  the  skin  are, 
in  (act,  described  in  Mime  iiutancet  (bnt  not  in  all)  a[>aTt  from  the  "  symp- 
toRU,"  and  under  the  hewl  of  "anatoniical  changes."  But,  for  my  own 
part,  I  prrfcT  lo  employ  the  former  term  in  its  natural  «;n8c,  even  though  I 
thouUl  be  drirtn  to  admit  that  nich  a  me  of  it  is  conventional.  On  the 
otber  hand,  in  Ihe  rate  of  a  functional  di«ordcr,  to  «peak  of  ihc  clinical 
plwaooena  as  symplocns  b  really  to  reduce  the  disorder  itself  lo  an 
abKrmclion. 

Thus,  it  appear)  to  me  that  all  the  morbid  changes,  whether  of  structure 
or  of  fonciton,  which  are  recognizable  during  life,  may  properly  be  called 
lymptoms,  nottrithstanding  (he  logical  objections  to  this  proceeding. 

Synptoms,  so  defined,  naturally  divide  themselves  into  two  dlsiiiKt 
ctlWCi.  Some  of  ihem  are  merely  "  subjeciiTC,"  or,  in  other  words,  they 
arc  appreciable  by  no  one  but  the  patient,  so  that  our  knowledge  of  them 
reals  solely  on  his  statements.  Others  arc  "  objective;"  that  is,  ihcy  can 
he  dirrcily  observed  by  other  persons.  Indeed,  they  can  be  investigated, 
cir«n  though  ihe  patient  himself  is  unconscious ;  or,  being  in  (he  posscsuon 
of  hisKn^es,  be  may  be  (he  only  person  who  cannot  perceive  them. 

Now,  subjective  symptoms  arc  open  to  many  sources  of  fallacy.  They 
can  ofieo  be  feigned  by  one  who  desires  to  deceive,  pretending  to  be  ill 
when  he  is  not  really  so.  Moreover,  and  this  is  of  far  greater  importance, 
their  sei'erity  depends  almost  entirety  upon  (he  nervous  susccp(ibili(y  of  the 
individual  in  whom  they  occur.  A  hearty  laboring  man  will  take  no  notice 
whatever  of  a  pain  which  would  drive  a  delicate  lady  lo  her  bed  for  several 
weeks.  In  the  former  case,  one  must  be  as  careful  not  to  overlook  the 
occurrence  of  disease,  as  in  the  latter  case  not  to  assume  its  presence  without 
ndficicni  grounds.  And  yet  it  b  essential  that  great  and  constant  attention 
should  be  paid  to  nbjeciive  syinptoros,  for  they  often  yield  information 
whkh  can  be  obtained  in  no  otlter  way. 

The  physician  himself  elicits  objective  symptoms  by  examining  the 
patient's  body  with  fingers,  eyes  and  ears.  But  a  few  years  ago  he  could,  tn 
ttib  direction,  do  little  more  than  feel  the  pulse  and  look  at  the  tongue. 
Then  came  tlie  discoveries  of  percussion  and  of  auscultation,  which  gave  to 
the  diagnosis  of  dbeaies  a  precision  that  no  one  before  had  dreamt  of.  It 
was  rutural  that  those  who  introduced  the  new  methods  should  endeavor  to 
Mark  their  value  by  giving  a  special  name  to  the  indications  afforded  by 
ibnn.  And  thus  it  l>ecame  usual  to  speak  of  "  physical  signs'*  as  opposed 
to ordiiury  "symptoms."  In  reality,  however,  the  distinction  is  untenable. 
Ai  Dr.  Reynolds  remarks,  heat  of  skin,  an  eruption  on  its  surface,  the 
wastir»|[  of  a  muscle,  a  change  in  any  one  of  the  secretions,  are  each  of  them 
"  physical  sigits,"  no  less  tnan  a  cardiac  murnvur  or  a  dull  percussion -note. 
Eqnaity  unimportant  is  the  division  of  symptoms  into  "general"  and 
"loc*l,"  upon  which  some  writers  have  laid  stress.  And  lastly,  it  is 
mbkading  to  pick  out  a  particular  symptom  as  "pathognomonic,"  or  as 
beariBg  so  cloic  a  relation  to  the  disease,  that  whereas  all  the  rest  of  the 
(ympiom  alTord  only  presumptive  indications  of  its  presence,  this  one 
prons  il  ab*olutely. 

Ovr  knowledge  of  the  emutt  of  diseases,  or  of  their  trtiebfy,  b,  as  a 
rale,  escecdiogly  fragmentary  and  imixrfcct.  It  may  fairly  be  doubted 
whether,  in  the  whole  domain  of  pathology,  any  cause  is  to  be  found  which 
iovarublr  and  under  all  cimimstance*  produces  a  given  effect.  But  in 
•any  instance*  there  is  little  difficulty  in  perceiving  that  an  illness,  of 
■laicTcr  kiDd,  has  b«ea  preceded  by  some  definite  change  in  the  outward 
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citciimsiancM  of  the  patient,  or  in  the  action  of  some  vital  organ.  He  msy 
have  been  chilled  by  expoKurc  (o  cold,  he  may  have  caicn  unwholesome 
food,  he  may  hive  been  over-excited  or  over-faligucd.  Either  of  these  con- 
ditions is  then  called  the  "  fxcifing  (uuse"  of  the  disease.  But.  on  further 
consideration,  it  appcare  that  people  often  go  through  weather  no  le«s 
inclement,  indulge  their  appetites  in  precisely  similar  ways,  have  their 
nwntal  and  bodily  powers  strained  to  quite  as  great  an  extent,  without  being 
attacked  by  the  same  complaint,  and,  indeed,  without  their  health  being  in 
any  degree  impaired.  Wc  now  have  no  alternative  but  to  assume  thai  some 
other  cause  or  causes  has  been  in  operation.  This  may  act  in  either  of  (wo 
ways  ;  it  may  combine  with  the  exciting  cause  to  produce  the  disease  in  the 
individual  who  falls  ill,  or  its  influence  may  be  cxerlcd  upon  those  who 
remain  well,  counteracting  and  nullifying  the  operation  of  the  exciting 
cause.  If,  for  example,  it  is  found  thai  a  complaint  occurs  only  in  persons 
at  B  certain  time  of  life,  this  may  cither  depend  upon  thai  particular  age 
being  favorable  to  its  development,  or  upon  other  ages  being  unfavorable. 
Probably  it  somclimcs  happens  that  the  one  explanation  is  correct,  some- 
times that  the  other  is ;  or  boib  may  apply  in  the  same  case.  But  in 
practice  we  generally  assume  that  all  causes  of  this  kind  have  a  positive 
instead  of  a  negative  action  ;  and  we  arc,  therefore,  accustomed  to  group 
ihem  together  under  the  name  of  " prtJispoiiNs causes." 

It  is,  however,  important  to  note  that  the  conditions  which  are  commonly 
included  among  the  predisposing  causes  of  diseases,  do  not  alwa)*:  operate 
in  cither  of  the  ways  just  mentioned.  Reverting  to  the  case  already  put,  of 
a  complaint  affecting  chicily  or  solely  persons  at  a  particular  ^gc,  we  may, 
on  consideration,  liiid  that  this  is  merely  due  to  the  fact  that  those  who  uv 
at  that  age  are  more  exposed  than  others  to  the  action  of  the  exciting  cause. 
The  simplest  illustration  is,  perhaps,  afforded  by  the  preponderance  of 
certain  agex  among  those  who  meet  with  injuries  of  various  kindx.  Thus, 
cutaneous  scalda  and  burns  are  particularly  frei^uent  among  young  children  ; 
and  scalds  of  the  throat  from  drinking  hot  water  out  of  the  mouth  of  a 
kettle  scarcely  occur  in  jwraons  who  are  grown  up.  On  the  other  hand, 
ywmg  adults  are  much  mote  apt  to  get  their  limbs  broken  than  very  old 
men.  Such  differences  arise,  not  from  a  predisposing  influence  exerted  by 
one  iKriod  of  life,  nor  even  from  a  counteracting  influence  on  the  part  of 
another  period  of  life,  but  merely  from  the  ignorance  of  infants  u  to  the 
effects  of  heat,  and  from  the  fact  thai  men  at  their  prime  are  obliged  to 
work  under  conditions  which  expose  thcra  to  accidents.  So,  again,  if 
general  paralysis  and  locomotor  ataxy,  and  many  other  diieaset  of  the 
nervous  centres,  are  more  frequent  in  males  than  in  females,  the  reason  may 
be,  not  that  one  sex  rather  than  the  other  predisposes  to  their  occurrence, 
but  that  more  men  than  women  come  under  the  operation  of  the  exciting 
caiuei  of  these  complaints,  which  are  believed  to  be  chieily  overwork, 
sexual  exhaustion,  overstrain  of  the  mental  faculties,  and  the  like.  All  this 
b  simple  enough  when  we  know  what  the  exciting  cause  of  a  disease  is ;  but 
if  we  are  altogether  ignorant  of  it,  as  is  very  often  the  case,  our  interpreta- 
tion of  the  so-called  predisposing  causes  must  obviously  be  in  the  highest 
degree  speculative  and  uncertain.  And  perhaps  the  most  unsatisfaclor)' 
of  them  all  are  those  which  are  commonly  included  under  the  term 
"idiot^cras^."  It  is  well  known,  Tor  example,  that  in  certain  persoos 
nettlenub  is  invariably  produced  by  strawberries,  and  (hat  in  other  persoos 
the  odor  of  cats  excites  asthma.  In  such  cases  the  exciting  cause  is 
obvious,  and  it  is  im|>ostible  to  deny  the  title  of  predisposing  causes  to  the 
cooditions,  whatever  they  may  tw,  which  lead  to  its  operation  in  a 
particular  individual  and  not  in  others.  Uut  as  to  the  nature  of  these 
conditions  we  are  altogether  ignorant. 
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At  Tiret  sight  one  might  think  it  advisable  to  confine  the  terin  "  predis- 
posing cause  "  to  those  conditioDs  which  alone  have  logica)  claims  to  be  so 
denijinated.  Virchow  m&Dy  years  ago  made  an  ailempl  to  introduce  such 
a  tiiniiation,  defining  the  "  predisposition  of  an  organ  to  disease  as  depen- 
dent upon  a  certain  slighl  deviation  from  its  normal  structure,  which  causes 
its  consiituent  |iaru  to  be  too  loosel)'  held  together."  And  a  similar 
statement  i.t  ut>hel<l  by  Wagner.  But  a  very  little  consideration  will  show 
that  we  sliall  scarcely  ever  be  able  to  si>eak  of  predisposing  causes  at  all  if 
we  ado|>t  such  a  definition.  For  my  own  part,  however,  I  am  so  sensible 
of  the  inaccuracy  of  the  common  use  of  this  leim  that  I  shall,  as  far  as 
posiiblc,  avoid  malting  use  of  it  in  the  present  vrork. 

It  is  in  reference  to  the  prevention  of  diseaifs  that  a  knowledge  of  their 
•etiology  is  primarily  of  pfacti<:al  toe,  but  indirectly  it  nnt  infreijuenily  has 
an  im|>ort3iit  bearing  u])on  their  cure.  I  hare  already  shown  that  the 
procos  of  analyxing  the  clinical  phenomena  (or  symptoms)  of  a  case,  which 
conKlitnlcs  the  diagnoxis  of  it,  h  often  arretted  at  a  point  short  of  our  being 
able  to  trace  it  tn  a  defmite  anatomical  lesion  ;  and,  not  infrctjocnily,  we 
arc  unable  even  to  cany  that  i>rocew  far  enough  to  reach  any  solid  basis  on 
which  to  institute  a  sound  treatment.  Every  circumstance  in  regard  to 
pottsible  exciting  or  predisposing  causes  of  the  patient's  illness  may  then  be 
of  the  greatest  value  in  helping  us  to  arrive  at  its  correct  interpretation. 

But  before  we  presume  to  attempt  to  modify  the  progress  of  a  disease 
by  medicinal  or  other  treatment  vrc  have  something  to  do  beyond  observing 
its  symptoms,  searching  into  its  caii^rs,  and  determining  its  place  in  the 
nosology.  We  have  to  ascertain  what  is  its  natural  course  when  undis- 
turbed by  our  art,  so  that  wc  may  know  as  certainly  as  possible  whether 
the  remedies  which  we  use  nrc  really  effectual  or  othervisc.  It  is  thU 
study  that  enables  us  to  give  what  is  termed  a  J>rvg/toiit  of  the  case  to  the 
patient  himself,  or  at  least  to  some  near  relative,  a  part  of  our  duty  which 
may  be  of  the  highest  importance,  and  in  the  performance  of  which  our 
credit  and  reputation  arc  often  at  stake.  In  some  cases,  indeed,  the  prog- 
nosis is  of  such  a  character  as  almost  to  do  away  with  the  necessity  of  our 
rendering  any  further  services  to  our  patient.  Wc  may  be  able  to  declare 
that  the  disease  will  quickly  and  safely  pass  off,  without  tendency  to 
relapse,  and  without  risk  of  its  leaving  any  ill  effects  behind  it.  A  case  in 
point  is  pcrh.-tp6  afforded  by  an  attack  of  shingles  in  a  child.  Or  we  may 
have  to  say  ihal  the  complaint  is  one  which  must  inevitably  prove  rapidly 
fatal,  in  spilc  of  every  cfTort  that  can  be  made  to  arrest  it.  Such  a  verdict, 
for  instance,  must  be  given  in  many  cases  of  apoplexy,  and  in  hydrophobic. 
But,  as  a  rule,  our  prognosis  is  applicable,  not  so  much  to  the  natural  and 
undisiurbcd  course  oi  the  disorder,  as  to  the  course  which  wc  believe  it  to 
be  likely  to  ukc  under  the  most  judicious  trcatroeot  that  wc  can  devise  for 
the  benefit  of  the  patient. 

One  of  the  ways  in  which  a  disease  may  end  is  in  JttUA.  Now,  in  the 
mode  of  dying,  and  in  the  pheuomena  which  attend  upon  (he  last  minutes 
or  hours  of  life,  there  arc  certain  varieties  which  require  to  be  mentioned, 
and  for  the  discussion  of  which  the  present  is,  pcriiaps,  the  most  convenient 
occaMon. 

II  was  an  ancient  doctrine  that  different  organs  might  in  different  cases 
be  the  a/n'a  mortis,  which  phrase  may  perhaps  be  fairly  translated  "the 
portals  of  death."  But  in  modem  times  Bichat  first  endeavored  to  dis- 
tingu'isb  three  modes  of  dying,  at  least  so  far  as  sudden  deaths  were  con- 
cerned, beginning  respectively  by  interrupiton  of  the  circulation,  of  the 
re^ration,  or  of  the  action  of  the  brain.     His  views  were  based  upon  tbe 
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contrast  which  he  drew  between  the  "  organic  life  "  and  the  "  xnimsl  life ;" 
the  heart  and  the  lungs  were  regarded  by  him  as  bearing  the  same  relation 
to  the  former  as  the  brain  to  the  latlcr.  Now,  it  has  long  been  rcco^niied 
that  the  third  of  Bichat's  modes  of  death — at  least  in  the  way  in  which  he 
understood  it — may  be  resolved  into  the  other  two.  And  yet,  although 
writers  point  out  that  apoplectic  and  other  comatose  patients  oftco  die  by 
"  asphyxia."  and  perhaps  sometimes  by  "  syncope,"  they  still  coulinuc  to 
include  toma  among  the  modes  of  dying.  Bu:  it  seems  to  me  that  the 
logical  way  of  dealing  with  the  question  is  to  describe  as  forms  of  death 
only  those  conditions  which  lead  directly  to  the  extinction  of  life,  and  which 
are  themselves  incapable  of  further  analysis.  Now.  during  sleep,  and 
under  other  circumstances  as  well,  the  movements  of  the  chcsl  walls  and 
those  of  the  heart  constitute  the  two  great  signs  of  life,  all  ubviotts  indi- 
cations of  cerebral  activity  being  in  abeyance.  Wc  may,  therefore,  I  think, 
reasonably  suppose  thai  if  there  are  any  fundamental  dilTeTenccs  in  tl>e 
phenomena  which  usher  in  death,  the  key  to  them  should  be  found  in  the 
diCTereDl  order  in  which  these  two  sets  of  movements  succesrively  cease. 
But,  in  Dr.  Foster's  "Text-book  of  Physiology,"  1  find  that  little  or  no 
encouragement  is  given  to  the  notion  tliat  any  such  distinctions  can  be 
drawn.  Of  the  "  respiratory  centre  "  tn  the  medulla  oblongata,  upon  which 
the  maintenance  of  the  respiration  ije{)ends,  he  ^ya  that  "  when  this  spot  a 
excised  or  injured,  breathing  at  once  cea->es,  and  Nincc  the  inhibitory  vagus 
centre  is  generally  at  the  same  time  Mimulated,  and  the  heart's  l>eai  arrested, 
death  ensues  almoHt  instantaneously."  Hence  this  portion  of  the  nerrous 
syttem  w.u  styled  by  Plinirenx  the  "  vital  knot  "  or  ganglion  of  lift — nauJ 
T-ilal.  Dr.  Foster's  »latementap|Kan(  to  be  derived  directly  from  the  remits 
of  experiments  on  animal.s,  rather  than  from  observations  upon  the  human 
vubject.  But  there  can  be  no  doulH  that  an  equally  complete  and  tiiddeo 
extinction  of  all  the  vital  actions  occurs  in  persons  who  arc  killed  by  light- 
niog,  and  in  at  least  some  of  those  who  arc  shot  dead,  or  who  succumb  to 
other  violent  and  extensive  injuries.  Again,  [  am  t^uitc  disposed  to  believe 
that  in  many  cases  in  which  the  action  of  the  bean  ts  suddenly  arrested,  as, 
for  example,  where  there  is  disease  of  that  organ,  or  of  the  aorta,  the  respi- 
ratory centre  is  at  the  same  instant  paralyzed,  so  that  both  sets  of  movements 
cease  together.  In  all  probability  the  same  thing  occurs  in  some  of  those 
very  rare  instances  in  which  a  Large  quantity  of  blood  effused  into  the 
interior  of  the  cranial  cavity  destroys  life  with  almost  absolute  suddenness. 

But,  whatever  may  be  the  case  in  the  physiological  bboraiory,  it  is 
certain  that  in  the  wards  of  a  hospital  some  cases  occur  in  which  the  respi- 
ration slops  while  the  heart  is  still  beating  ;  while  there  arc  others  in  which 
the  cardiac  pulsations  are  arrested  before  the  thoracic  muscles  and  the 
diaphragm  cease  to  draw  air  into  the  lungs.  Thus  we  can  clearly  recognize 
two  principal  modes  of  dying  which  are  fundamentally  distinct  from  one 
another.  Each  of  the  vital  movements  in  qucition,  however,  is  dependent 
upon  the  influence  of  nervous  ganglia:  the  respiratory  (as  we  have  already 
seen),  upon  that  of  a  centre  in  the  medulla  oblongata;  the  circulatory,  upon 
that  of  a  series  of  minute  ganglia  situated  at  the  base  of  the  heart.  Tbos, 
it  is  obviously  possible  for  death  by  arrest  of  the  breathing  to  be  directly 
due  to  a  morbid  condition  of  the  respiratory  centre  just  referred  to.  At 
first  sight,  we  seem  now  to  be  reintroducing  Bichai's  third  form  of  death — 
that  by  interruption  of  the  action  of  the  brain.  But  a  tittle  consideration 
will  show  that  this  is  not  really  the  case.  For  the  conditions  under  which 
a  tuddtn  paralysis  of  the  respiratory  centre  occurs  are  not  those  of  a  cessa- 
tion of  the  animal  before  that  of  the  organic  life,  as  Bichat  supposed ;  nor 
does  such  paralysis,  in  fact,  appear  to  bear  a  much  closer  relation  to  diseases 
of  the  brain  than  to  those  of  the  lungs  and  air  gussages.     A  gradual  cxliaas- 
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linn  of  (He  respiratory  centre  seems  to  be  a  ne4;tr!iHir)-  part  of  the  procen  by 
which  life  b  extitigubhed  in  all  other  cAies  in  which  the  breathing  ceases 
before  the  heart  stoptt. 

I.  Dying  fy  the  Ijiitgi. — ^Thb  may,  aa  I  h«ve  jist  hinted,  occur  in  two 
different  ways;  one  in  which  the  centre  in  the  medtiUn  oblongstla  U 
suddenly  paralyzed,  and  another  in  which  its  vital  ariivily  becomes  gradu- 
ally, though  ]>erhap«  rapidly,  exhausted.  The  difference  ai)|>cani  to  me  to 
Ik  a  moHt  important  one,  since  there  is  a  complete  contrail  in  the  attendant 
phenomena. 

<0  Death  by  Stoppage  of  the  breathing,  dependent  upon  sudJm  f>ara- 
fysit  rf  the  rafiraigry  cenirt,  is  often  alimUitely  ((uiet.  No  doubt,  if  the 
person  were  sitting  or  standing  up  he  would  mil,  and  this  would  Attract 
notice  to  the  change  in  him.  But,  when  lying  in  bed,  he  may  draw  his  last 
breath  without  making  the  «lightcnt  noise,  or  moving  a  limb :  and  this, 
notwithstanding  that  he  was  awake  and  perfectly  conscious  a  few  moments 
before. 

On  two  oocations,  in  visiting  patients  in  consultation,  1  have  found 
them  in  the  act  of  dying  in  this  way  when  I  first  entered  the  room.  I^ 
neither  CAse  had  the  relative*  the  slightest  idea  that  anything  was  amiss, 
although  they  were  standing  by  the  side  of  the  bed  or  at  ils  foot.  What  at 
once  arrested  our  attention  was,  in  each  instance,  the  exceedingly  flickering 
and  feeble  state  of  the  pulse  ;  and  a  careful  scrutiny  soon  showed  us  that 
tlicre  were  no  respiratory  movements.  One  circumstance  which  seems  very 
remarkable,  and  the  explanation  of  which  is  not  apparent  to  mc,  is  that 
there  was  no  obvious  hvidity,  or  change  in  color  of  the  face.  We  had 
hardly  time  to  give  a  warning  of  what  was  impending  before  the  pulse 
became  imperceptible,  and  the  b;7ais  of  the  heart  very  soon  afterward 
ceased.  Iltcre  was  no  autopsy  in  either  case;  but  the  accounts  which  I 
received  of  the  previous  symptoms  seemed  to  leave  little  doubt  as  to  their 
nature.  The  first  patient  was  the  wife  of  a  tradesman  who  had  been  suffer- 
ing for  a  considerable  time  from  severe  pain  in  the  head,  and  from  other 
symptoms  of  cerebral  tumor ;  she  had  been  morose,  and  unwilling  to  be 
ditluibcd.  so  that  her  taking  no  notice  of  the  visit  of  a  stranger  did  not 
appear  surprising.  The  other  patient,  an  old  lady,  had  been  ill  with  bron- 
chitis for  some  weeks,  but  not  so  as  to  excite  much  anxiety;  she  was 
soppowd  to  be  asleep,  having  said  that  she  would  like  to  rest  for  a  quarter 
of  an  hour  before  the  time  appointed  for  the  consultation;  but  she  was 
absolutely  unconscious,  and  the  strongest  liquor  ammonia  had  not  the 
(lightest  effect  when  brought  to  her  nostrils. 

i  believe  that  these  instances  illustrate  the  two  chief  conditions  under 
which  sudden  parnl\'siB  of  the  respiratory  centre  is  met  with  in  medical 
practice.  Within  the  last  few  years  several  cases  of  tumor,  or  of  abscess 
of  the  brain,  have  terminated  in  this  way,  suddenly  and  quite  unexpectedly, 
at  Guy's  Hospital.  1  know  of  at  least  one  instance  in  which  the  same  thing 
would  have  happened  during  an  epileptic  fit,  had  it  not  been  for  the  dili- 
gent mainlenaDce  of  anilkial  rcapiralion.  And  in  cerebral  hemorrhage  I 
believe  that  this  mode  of  death  is  not  infrequent.  On  the  other  hand,  it 
seems  to  occur  in  various  diseases  of  the  lungs  and  air  passages.  Three 
years  ago.  one  of  our  students,  a  strong,  healthy  young  man.  devoted  to 
football,  was  admitted  into  the  Clinical  Ward  laboring  under  a  severe  attack 
of  asthma,  to  which  complaint  he  was  subject.  A  few  hours  later,  the  house 
phj-sician,  who  was  sleeping  in  an  adjoining  room,  was  hastily  summoned  to 
him  on  account  of  an  alarming  failure  of  the  breathing.  The  respirations 
became  more  and  more  shallow,  and  at  last  they  ceased  altogether ;  he  fell 
forward  in  a  state  of  insensibility,  and  remained  unconscious  for  several 
BiiDutc*.     Anilkial  respiration  was  at  once  resorted  to ;  this  was  kept  up 
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Tor  a  Itllle  while,  and  the  patient  recovered.  [  have  no  doiibt  that  be  wt 
have  died  if  no  medical  man  had  been  at  hand.  It  seems  to  me  likely  that 
when  death  occurs  suddenly,  from  ohMruclion  to  the  entrance  of  air  into 
the  larynx,  it  is  due,  not  (as  is  gcncmlly  supposed)  to  syncope,  but  to  para- 
Ij-sis  of  the  respiratory  cenlre.  It  is  well  known,  for  example,  that  persons 
choked  by  the  impaction  of  food  in  the  fauces  not  infrequently  die  without 
any  of  the  symptomK  which  would  ordinarily  be  expected  from  such  an  acci- 
dent i  so  that  no  suspicion  of  it  arises  until  an  autopsy  is  made.  I  am  not 
sure  whether  those  cases  of  pleurisy,  or  of  phthisis,  in  which  sudden  death 
lakes  place  should  or  should  not  be  explained  in  the  same  way.  A  chronic 
disease,  especially  if  it  causes  much  wasting,  may  fairly  be  supposed  to 
impair  the  nutrition  of  the  heart,  and  in  other  ways  to  interfere  with  the 
regular  maintenance  of  its  movements.  The  question  is  one  upon  which 
direct  oburrvations  arc  needed,  as  to  whether  the  pulse  or  the  breathing  is 
the  first  to  stop ;  or  whether  they  both  cease  together.  It  is.  of  course, 
well  known  tliat  many  poisons  kill  by  paralyzing  the  centre  in  the  medulla 
oblongaU:  this  is  one  of  the  chief  wa>-s  in  which  death  is  apt  to  occur 
during  the  administration  of  chloroform  and  other  ana:sihctics. 
*  (a)  Death  by  stoppage  of  the  breathing,  dependent  upon  gradual 
(though  often  very  rapid)  exhaustion  of  the  respiratory  centre,  has  long 
been  known  under  the  name  of  ajfiiyxi'a.  Etymologically,  indeed,  this  is 
incorrect,  for  the  term  properly  means  "  pulselcisncss,"  whereas  tas  I  have 
already  explained)  the  heart  goes  on  beating  to  the  very  last ;  but  at  the 
present  day  no  misunderstanding  can  arise  from  the  use  of  "asphyxia"  in 
the  usual  sense,  which  lias  not  only  common  acceptance,  but  the  authority 
of  many  generations  of  writers,  in  its  favor.  Some  years  ago  an  attempt 
was  made  to  substitute  for  it  the  na.me  of  apneea.  This,  however,  has  never 
been  widely  adopted,  and  its  employment  is  now  to  be  discouraged  as  much 
u  pouible,  »nce  phy»iologists  employ  it  lo  denolo  an  exactly  oppoute  con- 
dilion,  that  which  consists  in  an  excesnve  supply  of  oxvgen  to  the  blood, 
whereby  respiratory  movements  are  for  the  time  rendered  unnecenary. 
We  may,  therefore,  continue  to  describe  as  asphyxia  the  state  which 
generally  arises  when  a  person  is  strangled,  or  smothered,  or  drowned,  or 
when  he  is  choked  by  a  solid  substance  impacted  in  his  throat.  The  primary 
efTcct  of  such  an  accident  is,  that  the  face  and  other  parts  of  the  siirlace 
asnime  a  livid  or  pur|>le  color,  in  consequence  of  the  altered  condition  of 
the  blood  in  the  systemic  arteries,  which  becomes  far  darker  and  contains 
much  more  carbonic  acid  than  the  venous  blood  of  health.  The  respiratory 
movements  at  once  twcome  more  forcible  and  more  frequent.  Dr.  Michael 
Foster  sets  forth  how,  in  experiments  on  animals,  it  is  very  soon  observed 
that  the  expiratory  efforts  are  exaggerated  out  of  all  proportion  to  the 
inspiratory,  and  how  Ihcy  quickly  pass  into  violent  convulsions.  During 
this  period  (which  is  found  to  occupy  a  little  more  than  a  minute))  the  blood 
pressure  in  the  arteries  rises  very  greatly  and  the  cardiac  pulsations  arc 
increased  in  frequency.  At  the  end  of  it  the  breathing  suddenly  becomes 
deep  and  slow,  the  inspiratory  movements  being  now  the  more  marked  of 
the  two.  The  arterial  pressure  rapidly  falls  again,  and  the  beats  of  the 
heart  arc  reduced  in  number,  although  they  still  remain  forcible.  Gradually 
the  rhythm  of  the  respiratory  movements  ceases  to  be  regular  \  long  pauses 
occur,  each  separated  by  a  series  of  quickly  following  inspirations,  and  each 
in  its  turn  seeming  as  though  it  would  be  final.  The  inspirations  them- 
selves become  more  and  more  shallow,  they  have  a  gasping  character,  being 
accompanied  by  contractions  of  accessory  muscles,  especially  of  the  face; 
SI  length  the  gasps  spread  into  a  convulsive  stretching  of  the  whole  body ; 
and  with  extended  limbs,  and  a  straightened  trunk,  with  the  head  thrown 
back,  the  mouth  widely  open,  tbc  face  drawn,  and  the  nostrils  dilated,  the 
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breath  is  ukcn  in.  Id  sudden  asphjrxU  all  thb  occurs  within  four  or 
five  miouiH.  The  heart  conlinua  to  beat  for  natac  Kconds  longer,  its 
Mroke«  ai  la&t  rapidly  faitinf;  ii)  f[c<|ucncy  and  arcnKih. 

In  capenRKDts  on  aniiuaU  in  which  it  h  possible  to  dcicimine  the  state 
of  the  heart's  chaniben  at  ilie  roonxnt  of  death,  Ihcy  are  seen  to  be  all 
gorged  with  blood,  the  left  as  well  as  the  right.  If  in  ordinary  autopsies 
in  the  human  subject  the  left  auricle  and  renirlcle  are  found  comparatively 
eoipty,  while  the  right  ate  distended,  it  is  becaute  the  former  unload 
tbeiiiselves  during  the  setling-in  of  rigor  mortis.  To  Dr.  Foster's  account 
of  the  phenootera  observed  during  lile  under  such  circumstances — which  I 
have  followed  almost  word  for  word— I  may-  add  the  fact  (in  clinical  prac* 
tice  a  very  important  one)  tliat  when  there  i»  an  actual  obitruction  to  the 
entrance  of  air  into  the  lungs  the  more  yielding  parts  of  the  chest  walls 
recede  at  every  iospiraiioii;  thus  the  supra -slernal,  supm- clavicular,  and 
lower  intercostal  spaces,  the  prsccordial  region,  even  the  inferior  i»rt  of  th« 
nemum,  and  the  lower  rit»,  may  ap|iear  to  be  violently  nicked  inward. 
And  after  death  the  pleura  may  be  found  s]>oiled  with  ecchvm<»es,  which 
appear  to  result  from  the  corresponding  traction  upon  the  suo-scrous  captl- 
Unes. 

But  asphyxia  is  by  no  means  limited  to  cotes  in  which  x  mechanical 
obnmctioo  exists ;  it  occurt  in  a  scarcely  less  typical  form  when  an  snimx) 
or  a  human  being  in  kept  in  a  limited  arcs  into  which  no  fresh  air  can 
enter,  m,  for  instance,  in  the  Dlock  Hole  of  Calcutta.  And  a  more  or 
kas  chrwtic  variety  of  it  it  seen  in  croup  and  in  diseases  of  the  larynx  and 
liache*,  ai  well  as  in  bronchitis  and  other  affections  of  Ihc  lungs,  in  which 
th«  air  poMages  become  blocked  by  accumulated  secretions  or  by  extra- 
vnucd  blood.  The  tividily  of  the  skin  and  mucous  membranes,  and  the 
nceuon  of  the  <riclding  parts  of  the  chest  walls  may  be  well  marked  in  such 
tmet.  Convulsions  arc  perhaps  less  commonly  observed ;  but  dc^ih  ulti- 
laalely  occurs  in  precisely  ihc  sao>c  way,  with  a  gradually  increasing  shallow- 
MM  uf  the  inspiratory  movements.  Again,  in  the  case  of  apoplexy  and  of 
alhtr  crrcbral  diseases,  a:iphyxia  is  often  obviously  the  cause  of  death  ;  fluid 
accmtutatcs  in  the  bronchial  lubes,  and  at  every  breath  the  air  bubbles 
through  it.  But  under  such  circumstances,  we  can  seldom  be  suie  that  a 
lual  paralysis  of  the  respiratory  centre  (from  the  direct  pressure  of 
itracrxnial  effusion)  may  not  help  in  bringing  about  the  cessation  of  the 
tbiothing,  even  if  it  be  not  the  sole  cause  of  it. 

The  timely  performance  of  artificial  respiration  is  sometimes  elTectual  in 
Mviag  the  lives  of  persons  in  the  act  of  dying  by  either  of  the  two  fonns 
uf  stoppage  of  the  bccjibing.  Nor  is  it  difficult  to  see  what  conditions  are 
gcacrally  neccs^iary  to  the  success  of  this  procedure.  In  cases  of  sudden 
farsiysu  of  the  respiratory  centre,  little  can  be  expected  from  ti,  when  the 
caoM  of  the  paralysis  is  an  intracranial  lesion.  I  think,  however,  that  I 
mMisbcr  ooe  instance  in  which  a  patient  with  a  cerebral  tumor  was  in 
this  way  soatched  from  the  grave  for  a  time,  although  only  to  succumb  to 
1  nrxntTKt  of  the  some  symptoms  a  few  days  biter.  Where  the  breathing 
a  toddcaly  arrested  in  the  course  of  an  epileptic  fit,  or  of  an  asthmatic 
•nmr,  artificial  respiration  appears  to  olfer  a  good  chance,  as  is  shown  by 
the  OM  which  I  have  narrated.  And  during  the  administration  of  chloro- 
fann  it  has  often  been  as  successful  as  could  possibly  be  desired.  In 
JSpbyxia,  on  the  other  hand,  artificial  respiration  is  useless  unless  tlie 
(■MC  of  (he  asphyxia  can  first  be  removed.  If  a  man  has  been  hanged  or 
Knogled.  the  throat  must  first  be  relieved  from  pre%ure;  if  he  ha^  Ixen 
dnkai,  one  mu«t  first  clear  out  the  &uces  and  the  entrance  of  the  larynx, 
or  open  the  trachea,  so  as  to  admit  the  entrance  of  air.  If  he  has  been 
drowned,  ihe  fluid*  in  the  bronchial  tubes  must  first  be  allowed  to  drain  away. 
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Thus  in  bronchitis  and  in  other  thoracic  diMoses,  in  which  asphyxia  grwju* 
aJly  adv-ancn  to  a  fatal  termiiialion,  arlificial  mpiriition  is  seldom  of  any 
use. 

Various  fnethods  of  performing  artificial  resi>imtion  have  been  recom- 
iDCnded  by  different  ot»erver*.  They  all  con^i^C  in  ihe  repetition,  at  regular 
interrals,  about  sixteen  times  in  the  minute,  of  alteriialc  movements,  by  one 
of  which  air  is  driven  out  of  the  chest,  while  by  the  other  it  is  mucked  in. 
The  oldest  plan  of  all  is  simply  Co  comprem  the  thoracic  walh  and  then  to 
relax  the  prenure,  the  patient  lying  on  his  back.  In  1856  Dr.  Marshall 
Hall  introduced  what  he  termed  the  "  postural "  method.  He  fir^t  placed 
the  body  face  downward,  when  its  weight  caused  flattening  of  the  chest 
and  abdomen,  and  therefore  expiration  ;  afterwards  he  turned  it  over  upon 
its  side,  when  the  elasticity  of  the  ribs  caused  them  to  rise,  and  so  led  to 
a  slight  inspiration.  One  supposed  advantage  of  the  prone  position  was 
that  the  tongue  fell  forward  against  the  teeth  rather  than  backward  over 
the  entrance  of  the  larynx ;  but  as  this  was  at  the  time  when  air  was 
escaping  from  the  air  passages,  and  not  when  it  was  entering,  the  advan- 
tagq  was  probably  small.  A  drawback,  obviously,  was  that  only  one  side 
of  the  chest  was  likely  to  expand.  Dr.  Marshall  Hall's  method  has 
therefore  been  generally  abandoned  in  favor  of  one  which  was  suggested 
by  Dr.  Henry  Silvester,  of  Clapham,  in  the  year  1857.  According  to  his 
plan  the  patient  is  placed  on  his  back  with  the  shoulders  raised  and  sup- 
ported on  a  folded  article  of  dress.  The  feet  arc  fastened  down  or  held 
by  an  assistant,  llic  mouth  and  nostrils  arc  then  wi|>cd,  if  necessary. 
The  tongue  is  drawn  forward,  and  kept  projecting  between  the  lips.  One 
way  of  doing  this  is  gently  to  raise  ihc  lower  jaw  so  that  the  teeth  hold  the 
tongue  forward.  The  operator  now  kneels  at  llic  patient's  he^d,  grasps 
his  arms  Just  above  the  elbows,  and  carries  ihem  upward  and  a  little 
for«-ard  until  ihey  nearly  meet,  holding  them  there  for  two  seconds ;  this 
action  enlarges  the  client,  the  rib«  being  drawn  up  by  the  pectoral  and 
other  muscles.  Next  he  turns  down  the  arms  and  presses  them  gently 
but  firmly  against  the  sides  of  the  body.  Thi.i  diminishes  the  ca|>acily  of 
the  chest,  e.specially  if  the  operator's  hands  are  made  to  exert  further 
pressure  upon  it.  The  Royal  Humane  Society  soon  began  to  recommend 
Dr.  Silvester's  plan,  and  it  has  since  been  generally  adopted.  Bui  in  1877 
Dr.  Howard,  of  New  York,  proposed  a  third  method,  an  account  of  which 
may  be  found  in  the  Lancet  for  that  year.  His  first  step  is  to  tear  off  the 
patient's  clothing  to  the  waist,  and  make  of  it  a  large,  solid  bolster.  He 
next  turns  the  body  face  downward,  so  that  this  bolster  comes  under  the^ 
epigattrium.  He  then  presses  heavily  upon  the  bark  for  a  few  seconds,  two 
01  three  times,  so  as  to  empty,  as  far  as  pos'sible,  both  the  lungs  and  the 
Stomach.  Next,  the  body  is  replaced  on  its  back,  the  bolster  beneath  it 
making  the  epigastrium  and  the  costal  cartilages  the  highest  points,  white 
Ihe  shoulders  and  the  occiput  rest  upon  the  ground  at  a  lower  level.  The 
natient's  wrists  are  now  seized,  crowed  behind  the  head,  and  fixed  there. 
Mb  tongue  is  drawn  forward  with  the  thumb  and  forefinger  (protected  by 
the  comer  of  a  handkerchief),  and  it  is  held  out  of  the  nght  comer  of  the 
mouth.  This  part  of  the  procedure  may  be  conlided  to  an  assi«tani.  The 
operator  himself  kneels  astride  the  patient's  hips.  He  places  his  two  hands 
one  on  each  side  of  Ihe  chest,  the  thumbs  close  to  the  xiphoid  cartilage,  the 
fingers  over  the  lower  intercostal  s^es.  He  then  slowly  and  steadily 
throws  his  whole  weight  forward  until  his  face  nearly  touches  that  of  the 
patient,  and  afterwards,  by  a  final  push,  springs  suddenly  bock  into  an  erect 
but  still  kneeling  posture.  This  procedure  he  repeats  eight  or  ten  times  a 
minute.  A  point  which  Dr.  Howard  claims  for  his  "direct  method"  (as  he 
terms  it)  is  that  the  entrance  of  the  larynx  is  kept  open  by  the  backward 
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atarc  of  the  putimt's  dccIc  There  seems  to  be  no  doubt  that  il  h  Eu- 
tea  IJitiguing  lo  the  operator  ihao  Dr.  Silvester's  plan,  and  ihb  is  a  very 
imponani  consideration,  inasmuch  as  artificial  respiration  has  aUen  to  be 
pcnevered  with  for  three  or  four  hours  at  a  time.  It  is  mr))rising  what 
a  lonK  interral  will  elapse,  even  in  coses  whtcli  recover,  before  a  single 
iponiancoiu  respiratory  elTort  is  dbcemible.  Of  course,  where  any  such 
dTort,  however  slight,  u  perceived  great  care  should  be  taken  not  lo  let  the 
anificiml  movements  claiJi  with  it. 

Whatever  mode  of  anilJcial  respiration  may  be  adopted  there  is,  of 
eourae,  i>o  reason  why  it  should  not  be  supplemented  by  the  emjiloymeiit  of 
warmth  and  friction  lo  the  limbs.  The  nosirilH  may  alsio  be  excited  by 
aouaonia,  and  cold  water  may  be  dashed  upon  the  face  at  intervals ;  but  in 
cases  that  are  really  critical  very  little  is  lo  be  hoped  for  from  Hich  means. 

If  a  Faradic  apparaimi  be  at  hand  it  nuy  be  often  uiied  with  advantage. 
Odc  mode  of  applying  it  is  umply  to  stimulate  the  cutaneous  nerve*, 
pbciait,  for  example,  one  |>ole  iimde  the  clieelc  and  another  over  the 
[xipbotd  cartilage,  and  allowing  the  current  lo  {nass  without  regard  to  the 
rhythm  of  the  respiratory  movements,  I  suppose,  however,  that  this  would 
probably  ^1  if  the  respiratory  centre  were  exhausted.  Even  then  success 
may  sometimes  be  attained  by  stimulating  the  phrenic  nervCM  directly.  The 
HUM  exact  method  of  doing  thi.s  will  be  de.srribed  elsewhere.  Dut,  for  the 
purpote  now  in  view,  it  is  sufficient  to  u.se  a  large  wetted  sponge  for  each 
pole,  aod  to  put  one  on  each  side  of  the  neck  just  ouLiide  the  stemo- 
BiMtoid  mnicle.  This  brings  some  of  the  shoulder  muscles  abo  into  play 
as  well  ■>  the  diaphragm,  but  thai  is  no  disadvantage.  The  essential  thing 
tt  to  stop  and  lo  reapply  the  current  at  regular  interval.i ;  so  ihat  each 
coeiractioa  may  be  followed  by  a  iuu>e,  during  which  an  a»isiant  may 
coiD|ire>»  the  cbesi  and  the  abdomen,  so  as  to  drive  as  much  air  as  poutbte 
out  of  the  lungs. 

II.  Dtafk  5r  failure  of  tkr  heart's  aftint  U  allcndcd  wilh  different 
fytn|>ioms  ia  dilTcrcni  cases,  according  lo  the  circumstances  in  which  it 
occurs 

By  some  writers,  including  no  less  an  authority  than  Sir  Thomas  Watson, 
the  term  tymvpe  is  employed  as  a  general  appellation  for  all  forms  of  death 
bcginnittg  at  the  heart.  And  probably  this  is  the  best  use  to  which  ihc 
word  can  be  put,  though  many  instances  might  be  found  of  its  being  taken 
with  a  narrower  meaning,  one  nearly  equivalent  lo  fainting,  of  w^ch  ait 
etseniial  feaiuie  is  stoppage  of  (he  organ  in  diastole. 

(r>  Id  some  cases  death  by  the  heart  is  absolutely  sudden,  the  patient 
I  fkUiBg  flat  upon  the  ground  or  sinking  back  in  his  chair.     The  respiration 

ajr  perhaps  cease  at  the  same  insuni  as  the  beats  of  the  heart,  or  a  few 
dc^  gasps  occur,  and  ihcn  a  kind  of  shiver  runs  through  the  frame,  pallor 
tpmds  over  the  surface,  and  all  is  over.  It  is  of^cn  impossible  in  such 
catcito  determine  whether  paralysis  of  the  heart  or  spasm  is  the  cause  of 
the  ccssUion  of  its  movcnvenls.  If  an  autopsy  is  made,  its  chambers  may- 
be toand  either  relaxed  or  contracted,  either  empty  or  more  or  Ins  full  of 
blood.  But  II  is  difficult  lo  stale  how  far  its  state  may  be  modilicd  by  post- 
nonent  coniraclion  of  the  vcmricular  waits.  If  ihcy  arc  flabby,  while 
the  muscles  geocrailyare  in  a  scale  of  rigor  mortis,  it  seems  fair  to  conclude 
ai  the  lime  when  life  became  extinct  the  heart  slopped  in  a  condition  of 
tfkslole.  On  the  other  hand,  stoppage  in  systole  is  not  neccsuily  due  to 
HMsm ;  it  Dtty  be  the  result  of  pressure  upon  the  outside  of  the  heart,  as 
vbcti  the  pericardial  sac  becoaio  filkd  with  blood  by  nipturc  of  the  aona. 
An  appearance  which  is,  so  far  as  1  know,  never  seen  when  death  begins  at 
the  boui,  is  an  overloading  of  the  right  cavities  with  blood  while  the  left 
srt  akptj,  as  in  cases  of  asphyxia. 
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The  cai»«  of  nidden  cessation  of  the  cardiac  morements  are  various. 
There  may  be  dixea-sc  of  the  heart  it»elf,  or  of  iu  valves,  or  of  ihe  bwc  of 
the  aoTU  ;  and  in  many  cases  of  ihis  kind  it  is  probable  that  le^ion.t  of  the 
ncTvou«  ganglia  ititLialed  near  the  base  of  the  organ  might  be  di-icovcrcd  if 
carefully  sought  for.  Or  the  functions  of  the  heart  may  Iw  arrested  by 
aflectioDX  of  distant  parts  of  the  body.  Upon  such  cases  a  flood  of  light 
has  been  thrown  by  modern  physiological  researches.  It  has  been  found 
that  in  animals  niimulation  of  one  of  the  nervi  vagi,  if  sufficiently  pon-crfii), 
almost  instantly  arrests  the  cardiac  beats ;  a  similar  effect  follows  irritation 
ofa  spot  in  the  medulla  oblongata,  which,  therefore,  is  called  the  "  cardio- 
inhibitory  centre ; "  and,  lastly,  il  can  be  produced  as  a  reflex  effect  by  a 
violent  impression  upon  j)eriphenil  ncrvn  (as  by  suddenly  crushing  the  foot), 
by  comparatively  slight  irrilalion  of  the  mesenteric  nerves  (in  the  frog,  by 
sharply  striking  the  exposed  intestine  with  the  handle  of  a  scalpel),  or  even 
by  gentle  stimulation  of  them  when  peritonitis  has  first  been  set  up. 

In  human  pathology,  all  these  varieties  of  inhibition  seem  to  occur  more 
or  less  frequently.  That  of  which  in  medical  practice  we  know  least  is 
perhaps  direct  inhibition  by  stimulation  of  the  vagus.  Czcrmak,  however, 
was  able,  al  will,  to  stop  the  beating  of  his  own  heart,  by  presnng  the 
trunk  of  Ihe  pncumogastric  nerve  against  a  small  osseous  tumor  in  the 
neck.  In  cases  of  aneurism  of  the  aort^  it  is  not  uncommon  for  sudden 
death  to  occur  without  the  autopsy  revealing  a  rupture  of  the  sac  or  any 
other  dclinilc  change  ;  in  such  cases  the  fibres  of  the  left  vagus  nerve  are 
commonly  spread  out  over  and  inseparably  blended  with  the  walls  of  the 
aneurism ;  and  it  seems  very  likely  that  this  ought  lo  be  regarded  as  the 
cause  of  the  arrest  of  the  cardiac  pulsations.  Inhibition  of  the  heart  by 
stimulation  of  the  centre  in  the  medulla  oblongata  probably  occurs  when 
fainting  is  caused  by  emotion.  Whether  intracranial  diseases  ever  destroy 
life  in  this  wa^  is  perhajn  doubtful ;  at  lea^t  1  am  nut  aware  of  any  obser- 
vations  in  which  it  has  been  shown  that  the  heart's  beat  ceased  before  the 
retpiraiory  movements.  On  the  other  hand,  death  by  rellex  inhibition 
appean  to  be  of  frequent  occurrence.  There  can  be  little  doubt  that  the 
"Eital  shock"  which  accompanies  severe  injuries  of  the  limbs  or  of  any 
part  of  the  body  h  of  thb  nature.  But  what  is  perluijis  most  striking  is  that 
abdominal  disea!u»  are  specially  apt  to  be  attended  with  .sudden  death,  just 
as  we  have  seen  that  in  experiments  on  animals  the  cardiac  beats  are  so  easily 
arrested  by  impressions  on  the  mesenteric  nerve*.  It  is  not  necessary  to 
appeal  to  the  otl-cJted  ca.ses  in  which  pentons  have  been  killed  inxtanta- 
neoiuly  by  bluw^  on  the  epigaslntira.  In  the  colla)wc  nf  acute  jwritonitis 
life  is  often  suddenly  extinguished,  as  I  shall  hereafter  have  occasion  to 
point  out.  Whether  diseases  of  the  lung  ever  produce  sudden  death  in  the 
same  manner  I  do  not  know, 

(i)  In  other  ca.ses  death  by  failure  of  the  heart's  action  Is  more  gradual ; 
minutes  or  even  houri  paw  before  life  becomes  finnlly  extinct.  The 
symptoms  may  then  vary  according  to  circumstances,  so  that  two  or  three 
different  forms  require  description. 

Sometimes  the  fat.il  termination  occurs  by  fainting,  for  which  the  ancient 
designations  were  drli^piium  animi  and  lipeikymia.  'l"he  patient  cxjieTiences 
distressing  sensationK  of  giddiness,  nausea,  and  sinking  at  the  cpigailrium. 
He  turns  cold  and  pale,  and  perhaps  breaks  out  in  a  clammy  sweat.  His 
sight  becomes  dim,  and  everything  may  appear  black  to  him.  He  hears 
rushing  noises  in  the  ears.  More  or  less  rapidly  he  becomes  completely 
insensible.  His  pulse  is  rapid  and  vcr^'  weak,  and  it  soon  ceases  to  be  felt 
at  the  wrist,  though  it  may  still  for  a  time  be  counted  in  the  carotids.  The 
heart's  impulse  gron-s  more  and  more  feeble,  until  it  may  be  no  longer  per- 
ceptible.    Still,  however,  one  may  be  able  to  hear  with  the  stethoscope  that 
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"me  onan  coDtinnei  to  beat,  though  the  wand*  are  rery  Tceble,  and  the 
•ecood  one  U  audible  only  at  the  base.  The  retpiraiion,  in  the  ninn- 
lime,  becomes  infnniuent,  irregular,  and  shallow.  The  pupil*  are  dibied. 
Sometimo  there  i*  an  involuntary  dLicharge  of  urine  and  of  fxces.  When 
the  heart's  beats  ceate  altogether,  it  maj  be  considered  that  death  has 
actually  occarrcd.  At  the  autopsy  ill  walla  aie  found  relaxed,  and  its 
chaaibcn  nuy  be  more  or  less  full  of  blood. 

(3)  Somewhat  dilTerent  in  its  phenomena  is  that  form  of  death  which  is 
due  to  hrmffrrhage.  There  is  then  a  wajty  pallor  of  the  face  and  lips,  of  the 
hands  and  finger-nails,  and,  indeed,  of  the  surface  of  the  body  generally, 
which  is  more  extreme  than  that  accoini»nying  men:  fainting.  Conscious- 
OCM  is.  perhaps,  more  gradually  lost,  though  much  depends  upon  the  rapidity 
of  the  bleeding.  Delirium  rs  often  present,  and  in  many  cases  epileptiform 
ronruhions  arc  developed.  Sometimes  the  |Utient  laj^scs  from  time  to  time 
into  a  stale  of  insen^hility,  regaining  consciousness  in  the  intervals;  it  is 
then  generally  si)id  that  "fainimgfits"  occur.  They  ore  especially  apt  to 
arise  if  the  patient  .iitcmpts  to  sit  up,  and  at  the  same  lime  the  pulse  at  the 
wrist  becomes  much  more  feeble  than  before,  or  is  even  temporarily  imper- 
ceptible. After  death  from  hcmonhage  the  heart  is  found  contracted  and 
empty. 

The  physician  sees  this  form  of  death  in  cases  of  hxmatcmcsis  or  hzmo- 
pty*»t  or  Tvpttircd  aneurism,  as  well  as  in  others.  Somciimes  when  the 
gmog  way  of  a  large  rcssel  is  the  direct  cause  of  the  cesution  of  the  heart's 
[action,  there  is  no  external  bleeding  at  all  ;  the  blood  is  extravasated  into 
paotne  Urge  sjuce  within  the  body,  such  as  the  peritoneal  caviiy,  or  one  of 
the  pleural  sacs,  or  even  the  alimcntar}'  canal.  Unl  I  am  not  sure  that  these 
cut  be  dtcd  as  examples  of  death  by  hemorrhage,  for  the  symptoms  seem 
lo  be  seldom  aliogethcr  typical. 

(4)  In  marked  contrast  with  the  forms  of  death  hitherto  described, 
allhoiighalsotte^inning  with  failure  of  the  heart,  btbat  which  iscalledasiate 
vXf^tlaMf.  Thii  form,  like  t)ie  others,  b  attended  with  an  extreme  feebleness 
of  the  heart's  action,  the  )iuhe  at  the  wrist  becoming  imperce]>lible,  and  the 
cardiac  Mxittd^  being  heard  with  dilficulty,  even  through  the  stethoscope. 
The  Mtface  of  the  body,  and  es|)ecially  of  the  hands  and  feet,  hecomes  cold 

[«Bd  deathlike.  The  features  are  sunken,  the  eyes  retracted  in  their 
'  aockets,  and  the  orbits  surrounded  by  deep  brown  rings.  Yet  the  patient  is 
nf>en  entirely  free  from  all  subjective  sensations  of  giddiiiew,  nausea,  or 
(siitincvi.  He  may  still  hare  a  fair  amount  of  muscular  power,  may  get 
out  of  bed,  and  even  walk  for  some  distance.  His  con.sciotisiics%  L-c  often 
retained  up  lo  the  last  moment ;  death,  when  it  doet  occur,  being  absolutely 
lodden. 

1  ant  not  aware  that  any  satisfactory  explanation  has  been  given  of  the 
remarkable  dilTerences  between  the  two  conditions  of  fainting  and  collapse. 
The  retention  of  the  functions  of  the  brain  and  e^'en  of  ihe  muscles,  in  the 
latter  stale,  would  seem  lo  imply  that  these  organs  continue  to  receive  a 
certain  amount  of  arterial  blood.  Is  it  ixyssible  that  the  feehte  stream 
which  still  Sows  from  Ihe  heart,  until  its  beats  finally  ceate,  is  mainly  or 
even  entirely  directed  to  the  deeper  parts,  by  an  adjustment  of  the  vaso- 
motor apparatus,  while  the  flow  through  the  various  superficial  arteries  is 
cat  off? 

Either  fainting  or  collapse  nuy  result  from  alTedions  of  the  abdominal 
omiis,  jUMl  are  then  probably  due  to  rvflex  inhibition  from  the  solar  plexus, 
as  tn  the  cases  to  which  I  have  already  alluded,  of  sudden  death  from  blows 
Vfba  the  eptgasttinm.  Ilut  cither  of  there  may  also  be  due  to  other  causes ; 
colbpie,  for  example,  occurs  in  certain  cases  of  diphtheria,  and  it  may  also 
bcpndiKed  by  pQlmonary  cmbtriism.     If  the  analogy  with  the  inhibitory 
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phenomena  observed  in  the  physiological  laboratory  can  be  looked  u^n  a* 
tolerat>ly  complete,  it  Is  an  interesting  question  whether  in  any  circum- 
xiancen  the  supervention  of  collapse  or  fainting  can  be  prevented  by  the 
injection  of  atropine,  which  in  animals  is  to  cumplelcly  annul  the  noroul 
inhibitory  action  of  the  vagus.    , 

In  many  cases  of  death  by  cardiac  failure  life  is  extinct  before  aid  can 
reach  the  patient.  But  sometimes  (he  administration  of  a  full  dmc  of 
brandy  or  of  ether  by  the  mouth  is  cfTecCual  in  arreting  the  danger;  and 
the  hypodermic  injection  of  these  remedies,  when  the  syringe  ix  at  hand,  u 
still  more  likely  to  be  succetsful.  Our  house  physicians  freaucntl}'  adopt  this 
practice,  and  in  many  cases  with  marked  succen,  in  stimulating  the  action 
of  the  heart,  although  the  result  is  too  often  temporary.  Another  method, 
advanced  by  Dr.J.C.  Reid("  ^ri/.  Aftd.Jaurn.,"  1880,  Vol.  it,  p.  1014).  is 
that  of  pouring  hoi,  but  not  scalding,  water  over  the  precordial  region.  He 
cites  a  case  in  point  that  occurred  in  an  old  man  of  seventy,  who  was  thus 
restored  from  a  condition  of  ap|Mrenl  death,  and  who  lived  for  many  years 
afterward.  It  dues  not  appear  very  clear  whether  galvanism  can  be  used 
with  advantage  in  such  circamslancex.  Ziemsscn  recently  found  {,"  Deuluh. 
Arfh.."  XXX,  1881)  in  a  patient  whose  chest  wall  was  delicicnt,  so  that  the 
heart  was  covered  only  by  the  skin,  that  the  heart's  beats  could  be  accele- 
rated by  |>owerful  currents;  Erb  recommends  that  in  galvanixtng  the 
heart  large  elcctrodei  should  be  used,  one  being  applied  over  the  surface 
of  the  organ,  the  other  over  the  dorsal  vertebra; ;  a  current  of  the  highea 
intensity  should  then  be  pasted,  its  direction  being  reversed  seventy  or  eighty 
times  in  the  minute.  I'revious  observers,  as  cited  by  Walshc,  had  found  that 
with  strong  currents  there  was  a  risk  of  inhibiting  the  cardiac  contractions 
instead  of  slimulsiing  them.  And  although  it  was  admitted  that,  if  the 
irritability  of  the  organ  wctv  lowered,  a  powerful  current,  which,  under  ordi- 
nary circunnlanccs,  might  havearmted  its  action,  would,  perhaps,  have  the 
effect  of  reviving,  there  yet  seems  to  be  need  of  caution,  so  that  it  would 
be  advisable  first  to  make  trial  of  a  feeble  current,  and  afterward  to  increase 
its  strength,  llui  in  the  cases  now  under  consideration  there  is  seldom  time 
for  such  a  method  of  proceeding. 

Hi.  rf  now  wc  turn  our  attention  to  the  phenomena  which  accompany  the 
^Tdt/Mi/ fading  away  of  existence  under  the  inllucnccof  some  wasting  disease, 
and  endeavor  to  analyu  ibcm,  we  find  that  although  this  also  is  commonly 
spoken  of  as  death  by  asthenia,  vc  can  hardly  identify  satisfactorily  the 
characters  of  that  mode  of  dying,  any  mote  than  wc  can  do  so  in  a  perMn 
who  succumbs  to  mere  old  age.  It  is  to  be  observed,  however,  that  very  few 
cases  occur  in  whidi  such  diseases  really  run  on  to  what  appears  to  be  their 
nattiral  termination.  If  we  take,  for  example,  a  series  of  cases  of  cancer  of 
the  cesophagus,  or  of  any  non-vital  organ,  and  if  we  critically  iovcsiigate 
them,  wc  find  that  in  a  very  large  majority  of  them  it  is  some  accidental  com- 
plication which  actually  destroys  life.  Still  there  are  some  few  exceptions 
to  this  rule,  and  in  these  exceptions  all  the  vital  functions  are  brought  to  so 
low  an  ebb  before  any  one  of  them  is  absolutely  arrested,  that  to  dcieiiuinc 
the  Older  in  which  their  ultimate  extinction  takes  place  is  superfluous,  even 
if  it  be  not  impossible.  Slowly,  and  week  by  week,  the  sick  man  becomes 
more  and  more  indifferent  to  those  about  him.  His  memory,  bis  power  of 
attention,  all  bis  mental  faculties,  gradually  fail  him.  He  posses  d^ys  and 
nights  alike  in  a  dreamy  dose  or  stupor.  His  special  senses  one  by  one 
diuppear ;  smell  and  taste  .teem  to  go  first ;  then  he  loses  bis  sight,  so  that 
everything  ap|)ears  dark  to  bim ;  last  of  all  he  becomes  unable  to  hear. 
The  sensibility  of  the  skin  is  often  greatly  diminUhad;  flies  crawl  un- 
noticed over  the  face  and  hands,  so  that  these  puts  must  be  covered 
with  gauze;  and  the  conjunclivgc  may   lose  their  sensibility  to   imprcs- 
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xions  la  stich  an  ffitent  that  the  dotl,  tiisirelest  comex  become  dry  between 
ihe  nKitionlcKt,  hjilf-oixncd  cyclidii.  The  pupils  arc  generally  contraeicd, 
bat  before  death  they  are  laid  to  become  diblcd.  The  eyes  can  no 
longer  be  brought  to  bear  upon  an  object,  but  remain  fixed,  with  their  axes 
sarallet.  The  mixK:ulaT  weakncn  is  extreme ;  (he  body  sinks  doo-n  in  (he 
Ded,  Ihe  head  cannot  be  raided  from  the  pillov,  the  limbs  lie  powcrlesi  in 
anv  po<iiion  into  which  they  may  happen  to  fall.  The  org;inic  functions  are 
reduced  lo  the  lowest  possible  point.  Wagner,  to  whom  1  am  indebted  for 
several  of  the  details  above  mentioned,  speaks  of  fluids  as  falling  down  into 
Ihe  stomach  through  the  paralyzed  u:^phagus  with  a  splashing  noise;  btii 
for  many  day^  before  death  it  of^cn  happens  that  nothing  whatever  is  swaU 
lowed,  only  from  time  to  time  a  feather  moistened  with  a  little  weak  brandy* 
and-watcr  is  introduced  a  little  way  between  the  lips.  The  cvaciialions, 
both  of  arine  and  faeces,  arc  passed  inio  the  sheets  without  exciting  any 
consciousness.  The  lempcTalurc  of  the  body  usually  falls,  until  it  reaches 
several  degrees  below  normal,  the  hands  and  the  feet  become  obviously  cold  ; 
sometimes,  when  the  stupor  is  not  very  marked,  and  ihc  advance  of  death 

f~  not  very  slow,  the  paiicnl  himself  feels  the  cold  creeping  up  from  his  limbs 
toward  his  trunk.  The  respiration  becomes  infrequent,  irregular,  and  _ 
shallow.  Toward  the  last  the  movements  of  Ihc  chest  walls  may  be  90 
Blight  that  il  is  scarcely  possible  to  perceive  them ;  one  way  of  ascertaining 
whether  they  still  go  on,  is  to  hold  before  the  mouth  a  looking-glass,  ihe 
cold  surface  of  which  becomes  dimmed  by  the  moisture  of  the  brcatli. 
But  somctinKs  the  expiratory  efforts  arc  deep  and  sighing;  they  may  then 
be  separated  from  one  another  by  intervals  of  a  minute,  or  even  longer, 
Eo  that  those  who  are  watching  by  the  bedside  keep  expecting  each  one  of 
Ihcm  in  turn  to  be  the  last.  Long  before  this  it  has  become  impossible  to 
detect  the  pulse  ai  the  wrist,  which  for  many  days  may  have  been  small  and 
rapid  and  flickering.  At  length,  even  with  the  slelhoscope,  no  sigit  of  the 
beating  of  the  heart  can  be  discovered,  and  then,  often  not  without  some 
hesitation,  one  pronounces  ihe  verdict  iliat  all  is  over. 
I  In  most  cases,  ihere  is  no  difficulty  in  determining  the  exact  moment  at 

S  which  death  occurs.  But  sometimes  it  cannot  be  fixed  with  certainty,  and 
there  are  some  altogether  exceptional  instances  (though  1  have  never  my»elf 
met  with  one^  in  which,  for  hours,  or  even  for  days,  il  remains  uncertain 
wliether  life  U  extinct  or  merely  suspended.  I  believe  that  the  only  sign 
of  death  which  is  both  certain  to  manifest  itself  in  the  course  of  a  few  days, 
and  also  absolutely  conclusive  and  infallible,  is  the  occurrence  of  putrefac- 
tion, which  a  generally  fint  indicated  by  discoloration  of  the  surface  of 
the  abdomen.  And  in  any  ca.se  admitting  of  doubt,  the  coffin  should  not 
be  cloned  until  thin  has  shown  itself.  Bui  rigor  mortis,  chilling  of  the  body, 
(he  cadaveric  odor,  the  loas  uf  transparency  or  flattening  of  the  cornea, 
livid  staining  uf  the  dc{)endenl  parts  of  the  body — each  of  itiete  signs, 
when  present,  and  wlien  developed  in  the  usual  way  after  su.ipension  of 
all  obvioiu  vital  phenomena,  may  be  taken  as  proofs  that  life  ts  realty  at  an 
end.  I  do  not  think  that  there  is  any  foundation  fur  the  strong  fear  which 
many  pcr^onx  enlcrtain  of  being  buried  alive,  after  supposed  death.  The 
cases  really  requiring  caution  are  some  very  few  instances  of  persons  found 
in  tlw  strccii,  or  Imiug  con.iciousneta  unexpectedly  and  in  unusual  circum- 
stances. Dr.  WaUhe  says,  that  the  only  serious  difficulty  lies  iu  diagnosing 
what  he  terms  "  prolonged  syncoi>al  trance,"  but  of  this  affection  he  gives 
no  detailed  descriplton. 

We  stilt   have  an  imperfect  knowledge  of  the  nature  of  many  of  the 
morbid  changes  lo  which  the  human  body  is  liable ;  and  no  doubt  this 
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explains  the  fact  that  the  current  classifications  of  the  diRerent  forms  of 
hypertrophy,  atrophy  and  degeneration  are  unsatisfactory,  and  to  a  great 
extent  arti^cial.  Since  most  of  these  affections  are  limited  to  particular 
structures,  they  will  be  best  discussed  hereafter,  when  we  come  to  them  in 
dealing  with  the  diseases  of  the  several  organs.  But  there  are  other  patho- 
logical processes,  which  are  met  with  almost  everywhere,  and  which  almost 
form  the  basis  of  the  whole  science  of  medicine.  Such  are  Inflammation, 
Tuberculosis,  and  certain  kinds  of  New  Growth.  To  these  I  must  necessarily 
devote  preliminary  chapters ;  but  it  will  be  convenient  to  deal  first  with  the 
closely  allied  subjects  of  Contagion  and  Pyrexia. 


SICanC  OISEAStS — CONTACIOX  and  miasm — THEORY  OP  INFECTION— CON- 
TAmtIM  VIVL'U — MKRon-MES — THEIR  OKIGIN  AND  LIFE — IMMLIS'ITV  FKOM 
OtMfTACIOS^-glJARA*fnNE — PROTELTIVK  INOCUI-ATION — JJOOES  OF  TRANS- 
rCKlSCB— MIA&UATA    AND    CO.VTAOIA — TKEOBV   AND     PRACTICE  OF   DIBIN- 

ncnoM. 

Pnbably  there  U  no  medical  man  who  does  not,  from  lime  to  time,  apply 
ike  «pilhet  tpetifie  10  ceriain  dueaxex,  yet,  as  Im  (he  cJue  willi  w  many  other 
Icnm  thai  are  habitually  emjiloyed,  ihere  is  no  little  difficulty  in  defining 
it>  meaning,  and  in  determining  what  diseates  should  be  claionl  at  tpeciftc, 
aad  OD  what  grounds.  MoU  writers  seem  to  be  of  opinion  that  their 
charactere  and  their  course  difler  from  those  of  difteases  which,  by  way  of 
coaintf ,  may  be  called  "  simple."  Thus,  Sir  James  I'aget  lay*  streM  on  the 
•oiemcnl  that  "  each  specific  disease  constantly  obtecves  a  certain  pha»c  or 
cooitruction  in  its  morbid  processes."  .According  to  IJebermeister,  the 
fondunental  point  is  that  among  specific  diM;asc:i  the  affection  produced  by 
a  morbiltc  caasc  i%  always  of  a  )iarticiilar  kind.  He  imlances  the  fact  that 
■  chill  may  in  one  person  give  rue  to  a  common  cold,  in  another  to  a  bron- 
chial catarrh,  in  a  third  to  diarrh<ea,  in  a  fourth  to  toothache,  and  in  y«t 
ether  pcrvint  lo  a  variety  of  "rheumatic"  complaints;  whereas,  he  saj-s,  the 
poi>oa  of  »ypl)i1i«  produces  only  sypliili-s,  thai  of  tneoales  only  mcaslrs,  that 
of  sniallpox  only  sn)all[K>x,  and  so  forth.  Bui  I  think  that  wc  shall  hereafter 
find  that  there  k  no  disea«r  whatever  of  which  the  phenomena  do  not  in 
certain  cases  vary  so  widely  3s  to  compel  <is  to  baw  our  belief  in  their  speci- 
ficity entirely  upon  our  knowledge  of  their  etiology.  And  it  seems  lo  me 
that  the  only  logical  way  is  to  frame  our  conceptions  in  accordance  with  this 
fact,  unlrsfi,  indeed,  we  give  up  the  use  of  the  epithet  altogether. 

1  would,  therefore,  propose  lo  define  as  •'  specific,"  ikost  itiieasfi  VfhUh 
ktt*  «  JffinsU  <intt,  anting  from  tctlJuml  hit  a^/tng  wilhiit  ike  b^y,  diitinct 
/nm  Ifit  tames  of  all  other  diteaset. 

The  clause  "acting  within  the  body"  is  introduced  for  the  purpose  of 
exclodiog  woundn  and  injuries  and  external  cold,  which  set  up  "simple"  or 
"common"  inflammation.  It  may  be  abo  taken  as  excluding  injuries 
inllkied  U{>oo  the  mucous  surface  of  the  alimentary  tract,  whether  by  caustic 
ptmofia  or  iotolinal  worms,  since  this  is,  for  ph)-iiiologicdl  purposes,  outside 
Ibe  body.  But  lead  poisoning  and  irichioiosts  sliould  certainly  be  regarded 
n  iIKci6c  disexKS,  and  so,  I  think,  should  the  alTcLiions  caused  by  animal 
or  vegetable  pansttes  which  penetrate  into  the  substance  of  the  skin,  such 
m  the  Sartoflet  uahiei  and  the  fungus  of  ringworm. 

The  difference  of  opinion  as  to  the  infective  character  of  lubercuUr 
affection*  involves  the  question  of  tbcir  being  specific  or  otherwise. 
Malignant  and  other  lumon  are,  I  think,  certainly  not  specinc.  In 
reference  to  them  and  to  some  other  diseases,  a  useful  test  of  specificity 
b  thii  of  the  existence  of  trannitional  forms,  connecting  one  alTcciion 
with  another.  Between  simple  morbid  processes  transitional  forms  arc 
tvry  freijuent;  in  the  case  of  specific  doeascs  I  do  not  think  that  they 
ever  occw.  It  it  true  that  Ur.  Braxton  Hieks  brought  before  the 
ObttethcaU  Society,  in  1870,  a  large  series  of  observations,  showing 
llui  when  parturient  women  are  ex)>oaed  to  the  poison  of  scarlet  fever,  the 
rwdljiiic  ducsse  is  often  not  uteoded  with  either  rash  or  obvious  sore 
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ihrOBi,  and  has  rather  the  elwractcrs  of  a  common  puerperal  seplktemia. 
Bui,  as  he  hiniself  pointed  om,  it  may  be  thai  the  scarlatinal  viruK  di§ltiil>8 
the  processes  wbicli  go  on  after  parturition  in  the  bruised  and  e<:chymoscd 
uterus,  and  causes  focal  inflammatory  changes,  and  therefore  thai  these, 
rather  than  the  scarlatinal  vims  itself,  give  orif|in  to  the  septicKroia.  This 
view  has  since  been  powerfully  supported  by  Mr.  Howse,  in  the  "Guy's 
Hospital  Reports  "  for  1879 ;  he  finds  that  when  Marlatina  affects  a  surgical 
case  after  operation,  scpittvraic  symptoms  are  not  developed  if  aniiacptic 
treatment  is  being  carried  out,  and  if  the  occurrence  of  putrefaction  in  the 
wound  is  pre^-ented. 

1  have  defined  the  causes  of  specific  di:>e;ises  as  ariung  from  without, 
although  they  act  within  the  body.  Now,  there  arc  two  (or  perhaps  three) 
groups  of  specific  diseases,  of  which  the  etiological  relations  retiuire  to  be 
carefully  studied.     They  are  at  followc— 

{■)  Miasmatie  Distastt. — The^are  cauted  by  a  moibilic  agency,  which  is 
derived  from  the  soil,  or  from  the  water,  or  from  the  .lir  of  a  place,  alto- 
gether independenily  of  the  occurrence  of  illness  of  a  similar  kind  In  any 
other  individual.  Ague  is  the  chief  of  ihem,  but  another  miannatic  disease 
is  inHueiiKi. 

(a)  Contagious  DUtatts. — Kach  of  these  maladies  owes  itsorigin,  in  most 
Ckscs,  if  not  in  all,  to  a  vim  detived  from  a  person  already  suitering  from 
it,  or  sometime*  from  one  of  the  lower  animah.  Among  these  are  the 
cxanihemat.i,  typhus,  the  pingue,  mumps,  whooping  cough  and  glanders. 

(3)  MiaiiHutU-tentJgitnis  J)iifasfS. — This  group,  which  is  acknowledged 
by  all  German  obtcrvcn,  is  little,  if  at  all,  recognucd  in  England ;  it  there- 
fore needs  to  be  disciis<cd  somewhat  folly.  The  epithet  "  miasmatic-conta- 
giotis"  was,  I  believe,  first  proposed  by  Henle  in  1840.  He,  howeveT,onty 
had  in  his  mind  the  circumstance  that  smallpox,  scarlet  fever,  lyphiu  and 
other  maladies  often  seem,  at  first,  to  break  out  epidemically,  as  though  they 
might  have  been  caused  by  a  miasma,  whereas,  afterwards  the  individual 
cases  afford  clear  evidence  of  contagion.  Tlie  question  whether  the  exan* 
iheoraia  or  any  other  contagious  diseases  do,  as  a  matter  of  fact,  ever  arise 
independently  of  prtvious  eases,  is  one  with  which  I  shall  hereafter  have  10 
deal.  But  Licbernicisicr  and  other  recent  writers  have  assigned  quite  a 
fresh  meaning  to  the  term  "miasmatic-contagious,"  and  have  limited  its 
application  to  a  special  class  of  maladies.  The  typical  examples  arc  enteric 
fever  and  cholera,  diseases  which  are  undoubtedly  spread  by  human  inter- 
course, and  which  are  usually,  if  not  always,  traceable  to  previous  coses,  but 
which  arc,  ncvcrlhelea,  believed  not  to  be  directly  communicable  from  one 
BJck  person  to  another.  Liebermeister's  conception  with  regard  to  them  is. 
briefly,  that  patients  give  off  a  contagion  which  is  inoperative  until  it  has 
passed  through  further  stages  of  development  ouiiiide  the  human  body,  which 
may  be  taken  as  converting  it  into  a  kind  of  miium. 

It  b  often  convenient  to  sjieak  of  contagious  and  miasmatic-contagious 
diseases,  under  the  common  name  of  inftitivt  dUtastt,  from  which  it  is  undcr- 
Mood  that  miasmatic  diieasex  are  excluded,  and  also  iho«e  other  specific  dis- 
eases which  are  due  to  an  ordinary  animal  or  vegetable  panuaie,  or  to  \ 
mineral  or  vegetable  jwison.  And  the  process  by  which  coniagia  act,  may 
be  designated  "infection  "  withsuRicienl  accuracy  for  all  practical  purposes, 
altlwugh  this  term  is  alito  applicable  to  inflammation  and  to  other  simple 
pathological  proceiuec. 

Theory  of  Jn/eition. — Within  (he  last  few  years  the  subject  of  contagion 
in  general  has  been  profoundly  studied.  Coniagia  often  appear  as  fluids ;  this 
is  the  case,  for  example,  with  the  vaccine  tymph,  with  the  contents  of  smallpox 
vesicles  or  pustules,  with  the  naal  discharge  of  measles,  and  with  the  faucial 
secretion  of  diphtheria.     Chauveaii,  in  France,  and  Burdon -Sanderson,  in 


I 


CONTAGIUU   VIVUM — MICROZ\'MES. 


37 


Edglcnd,  hart  l>r?n  at  ^ffM  pains  to  demonstrate  the  fact  thst  the  acliviijr 
of  inch  fluids  is  nul  inhrrenc  in  ihemtclves,  and  belongs,  not  to  nuiicn 
diaiolvrd  in  thcm.bul  to  veiy  miniite  panicin  ^inpcndc-d  in  thctn.  They 
have  thown,  for  exjm^le,  thai  when  VAccine  lymph  ii  dllon-cd  lo  diffuse  into 
distilled  wAier,  the  dilTused  liituid  is  incapable  of  conveying  con--pox  by 
inoculation.  It  would  almost  seem,  however,  as  if  the  same  concluiions 
night  have  been  safely  deduced  from  the  circumstance  thai  mosi  kinds  of 
cuatagia  arc  ca{>able  of  being  conveyed  by  (he  air.  For  n  liquid,  or  a  di^olved 
MiliiJi  musl.  iindei  siKh  circumsianccs,  pass  into  the  stale  of  vapor,  and  mu&t 
npUiy  undergo  aiienuation,  so  as  to  become  inert  ;  while,  during  the  brief 
iuirml  in  which  it  could  be  supposed  to  retain  its  infective  power,  it  would 
tw  likely  to  sfTec-l  a  number  of  persons  indiscriminately,  inst^d  of  attacking 
Oflly  a  few,  and  those  capnciously,  as  is  actually  the  c^c. 

That  contagij  are  "  particulate  "  may  thcrcfoie  be  taken  as  t  bet  beyond 
qtKStion.  1'hc  next  point  is  as  to  the  nature  of  the  particles.  For  a 
long  lime  the  dominant  view  was  that  they  were  inorganic,  or  at  least  devoid 
nf  life,  tlvat  their  properties  were  essentially  chemical,  and  that  they  acted 
"catalytically,"  or  after  the  manner  of /i-rflifii//.  On  the  ground  of  thia 
analogy, a  new  epithet — "zymotic" — was  coined, and  it  is  still  sometime!) 
apfilicd  to  the  whole  class  of  infective  diseases. 

But  of  late  evidence  hjts  been  accuntulating  from  various  quarters, 
which  almost,  if  not  quite,  amounts  to  proof  that  the  contagia  are  living 
organisms  of  exceedingly  minute  iue.  There  is,  in  the  first  place,  the  fact 
that  in  at  least  two  infective  diseases — relapninj;  fever  and  anthrax — the  con- 
sunt  umence  of  such  organisros  has  been  |w«itively  demonstrated.  Certain 
(Miboiognts  believe  that  ihey  have  detect e<l  simiUr  t>odiainague,  in  enteric 
ferer,  in  measles,  in  cow-pox.  and  in  sheep -pox  ;  but  with  regard  to  the  value 
aod  the  significance  of  their  otxtcrvmioni  there  appean  to  be  more  doubt.  It 
b,  of  course,  to  he  admitted  that  the  discovery  of  organttms  in  a  particular 
nalKly  does  not  warrant  the  conclunon  that  thev  are  the  cause  of  it, 
although  when  1  am  di»ct»sing  relapsing  fever  and  anthrax,  [  shall  bring 
|i>rwara  ottKf  reasons  in  support  of  such  a  view,  so  far  as  each  of  these 
dheasrs  is  concerned. 

The  IJct  which  seems  lo  mc  to  tell  rooet  strongly,  is  that  so  manv  other 
proccses  which  bear  a  clear  analogy  to  specific  infection  are  constantly  as»o> 
eiatcd  with  the  pmence  of  minute  organisnu,  and  that  some  have  been  proved 
to  be  cauwd  by  them.  'I'hit  is  the  case,  (or  example,  with  several  varieties 
of  fcnncnution.  Mr.  Lister,  in  a  most  inlemling  paper  read  before  the 
Pathological  Society  in  1877,  established,  1  think  conclusively,  that  the  lactic 
md  fermentation  or  souring  of  milk  is  essentially  dependent  upon  what  he 
IrroKd  (he  B^^ltriuw  luciii  ;  and  I'.isteur  had  previously  shown  that  the  alco- 
holic and  the  butyric  fcintc  mat  ions  have  a  similar  origin.  So,  again,  that 
potreOkction  is  set  up  by  organisms  appears  now  to  be  certain  ;  the  success  of 
Ln(cr'«  method  of  treating  wounds  is  nothing  less  than  a  demonstration 
tbM  the  discharges  from  them  remain  sweet  so  long  as  the  organisms  which 
induce  dccooiposiiion  can  be  kept  at  a  distance.  Lastly,  it  has  been  shown 
by  several  ob§ervcr5,  among  whom  Koch  dcset\-»  special  mention,  that 
warious  truunatic  infective  diseascsarc  due  to  the  entrance  of  organisms  itito 
ibc  Uood,  aiKl  to  their  multiplication  within  the  tissues. 

The  organisms  concerned  in  these  various  processes  differ  extraordinarily 
in  ttie,  and  therefore  in  the  readiness  with  which  the  microscope  reveals 
Ihen.  The  Twn/a  tfrtvisia,  or  yeast  plant,  which  brings  about  the  alcoholic 
frnnnMlioa,  u  made  up  of  rounded  or  oval  cells,  with  ^nulcs  in  their 
interior,  which  cells  develop  from  one  another  by  budding,  and  have  a 
dnncter  of  tHid  or  rili*  of  an  inch.  The  itacurium  laitis,  which 
ooKs  the  aonnng  of  milk,  consists  of  oval  or  rounded  bodies,  arranged  in 
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pain  or  someliincs  id  cKaiius,  multipljang  by  iisiion,  and  measuring  al  the 
most  ivins  of  an  inch,  thai  is,  being  no  larger  than  the  granules  which 
are  contained  in  Ihc  cells  or  the  toruU.  Consequently,  as  Mr.  Lister  sug- 
gests, there  is  nothing  tmpiobable  in  the  supposition  that  yet  other  organ- 
t&ms  may  exist  which  may  be  as  much  smaller  than  the  Saelerium  laetit, 
as  it  is  smaller  than  the  toruln.  The  characters  of  the  sfiro^/ialii  of 
relapsing  fever,  and  of  the  fiaa//tis  of  cliarbon,  will  be  given  when  I 
am  describiDg  those  diseasirs.  but  it  is  aptly  remarked  by  Hcydcnreieh  that 
were  it  not  for  the  length  of  the  spiral  threads  which  constitute  the  former 
organism,  it  would  in  all  probability  have  still  escaped  detection ;  rounded 
or  oval  bodies  not  exceeding  in  diameter  the  breadth  of  the  spirochxta 
would  be  almost,  if  not  quite,  invisible  with  the  highest  powers  of  the 
raicroicope.  In  his  observations  on  the  traumatic  infective  diseases,  indeed, 
Koch,  by  the  use  of  staining  liquids,  and  by  a  peculiar  mode  of  illumina- 
ItoD,  has  succeeded  in  demonstrating  micrococci  which  far  surpass  in 
minuteness  those  which  had  before  been  rccognixed.  It  remains  to  be  seen 
whetlier  a  like  success  will  attend  the  application  of  his  methods  of  inves- 
li^lion  to  the  exanthemata  and  to  the  other  sftecific  fevers. 

As  the  applic:ition  of  so  many  difTeient  nanien  h  not  a  little  confusing,  it 
may  be  convenient  that  I  ahotdd  append  the  following  classification  : — 

I.  Moulds  (.Scfiimmf/fii/ie  of  Nagelij.  These  are  long-branched  fila- 
menft,  which  form  numerous  spores.  To  the  iiathologist  they  pcawn 
scarcely  any  iutereM,  but  they  arc  someiime.s  found  lining  the  interior  of 
dry  vomica:  in  the  lung*. 

a.  Itiidding  fun^i  {Sprosipihe  of  N.igeli).  Thme  consist  of  rounded  or 
oval  celU,  which  give  off  bod-i,  and  may  form  beaded  threads.  1  shall  hav« 
to  dcKcribe  them  as  causing  certain  cutaneous  affections. 

3-  l-'iMion  fungi  or  schi/omyceics  {SfaUfiitse  of  Nageli).  The*e  are 
exceedingly  small  bodies,  which  multiply  by  fission,  and  are  of^en  arranged 
in  pairs.  They  also  sometimes  cohere  into  delicate  threads  or  into  cubical 
packets.     Several  different  names  arc  given  to  them  :  — 

c  Sardna  constitute  square  or  cubical  packets,  the  result  of  fission  in 
difTeTcnc  planes. 

p.  Sfiin'f/a  (of  which  the  s/t'roeAa/a  is  a  variety)  are  spiral  Hlamcnts, 
having  a  well-Toarked  corkscrew  motion. 

y.  Bacilli  are  cylindrical  bodies,  which  sometimes  remain  united  after 
they  have  undergone  fission,  so  as  to  form  threads  of  considerable  length, 

1.  Red-fkalfl  batUria  are  very  much  smaller  than  bacilli.  They  are 
often  slightly  constricted  in  the  centre,  or  dumb-bell  shaped. 

t.  SfJicn'idl  biiiUria  are  also  exceedingly  minute,  'lliey  may  be  called 
miir/KOtd,  but  it  is  neccssaiy  to  bear  in  mind  that  ditTcrcnt  writers  have 
not  always  used  this  term  with  precisely  the  same  meaning. 

By  Billroth  rod-shaped  and  spherical  bacteria  are  associated  logetbcr 
under  the  name  of  <o<eoba<uria. 

Bacteria  sometimes  cohere  into  chains;  they  are  sometimes  aggregated 
into  mascs  held  together  by  a  jelly-like  material,  in  which  case  the  name 
tofigltTit  is  given  to  them. 

It  can  be  easily  understood  that  there  is  often  very  great  difficulty  in 
distinguishing  micrococci  from  lifeless  granules  of  organic  or  inorganic 
matter.  Active  movements,  when  they  are  seen,  are,  of  course,  conclusive ; 
but  an  oscillating  motion  is  of  no  significance,  being  dependent  upon 
vibrations  transmitted  from  without  to  the  liquid  in  which  the  granules 
float.  Bodies  which  subdivide  or  which  cohere  into  chains  may  safely  be 
set  down  as  organisms.  Irregularity  in  si/e  is  almost  sufRcient  to  show 
that  the  granules  which  differ  among  themselves  are  not  micrococci ;  but 
uniformity  in  this  respect  affords  no  positive  proof  that  organisms  are 
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pment.  Tb«  power  of  resisting  liquor  polassae  hss  sometimes  been 
tupixsed  to  be  a  criterion;  but  I  believe  that  it  is  valid  only  as  a^intt 
l^ranulesofcasetDc  or  of  other  protein  compounds,  as,  for  instance,  in  curdled 
milk. 

It  must  be  clearly  understood  that  this  classification  is  one  of  namei 
nthcT  than  o(  things,  for  there  is  still  the  greatest  uncertainty  aa  to  the  real 
rdaiiODS  between  tlte  dilTcrent  forms  of  these  minute  organisms.  Con- 
leqamily  it  is  often  advantageous  to  be  able  to  refer  to  them  under  a 
ooaunon  name,  witlwut  specifying  their  exact  characters;  and  for  that 
pnfpoae  the  word  "microxyme,"  suggested  by  B^hamp  and  adopted  by 
SaodcnoD,  appears  to  be  preferable  to  any  other. 

It  hu  been  tuppooed  by  Beale  that  microxymes,  or  "dtsea«e  germs" 
(«a  he  lerrm  Ibeni).  are  derived  by  direct  descent  from  the  "germinal 
matter"  of  the  human  body,  or  of  plants  or  animnK  of  whatever 
kiml.  He  wpposvs  tltat  partictei  of  this  germinal  matter,  having  become 
detached,  continue  to  retain  the  power  of  multiplying  independently  to  an 
indefinite  extent.  Olhors  have  thunKht  that  micrococci  and  bacteria  may 
reprcKnt  »lage»tn  the  development  of  mouldsor  other  fimgi.  Thin,  Hallier, 
tame  yean  $^o,  put  forth  a  speculation  according  to  which  microxymes  found 
ia  the  «tOOlK  of  patient*  suffering  from  cholera  were  supposed  to  have 
originally  dcNcendnl  from  a  urveyiiis  or  "«mut' fungus,"  [larasitic  upon  the 
rice  pbnt  In  India.  But  all  such  views  appear  now  to  be  falling  into 
dbcredii. 

So,  again,  with  regard  to  the  schizomycetes  Ihcnuelvc^  Cohn  admits 
several  «]>ecin  of  Ihem  ;  N.igeli  says  that  he  does  not  feel  sure  of  the  cxist- 
cacr  of  more  th.tii  one  spcrirs  exclusive  of  the  sarcinic.  At  one  time  Mr. 
Ltitcr  believed  th.it  he  had  obtained  a  spirillum  from  the  tiacUnuni  lactit; 
bal  he  has  since  become  convinced  that  this  was  a  mistake.  There  arc,  in 
(JKt,  almost  innumciablc  sources  of  error,  which  may  vitiate  the  results 
obtained  in  any  long  chain  of  cxpcrimcnis,  such  as  those  of  Buchner  and 
Dr.  W.  Nageli,  which  Prof,  von  N^clihimsclf  cites  with  approval,  and  ftom 
vbieb  it  appears  that  "  Bueuria  Uufis,  when  placed  in  liquids  containing 
extract  of  meal  and  sugar,  undergo  such  an  alteration  that  if  afterward 
iotntduccd  into  milk  they  render  it  ammoniacal,  and  do  not  for  a  hundred 
or  nore  generations  regain  lite  power  of  setting  up  the  lactic  acid  fermcn- 
taiioo."  Mr.  Lister  himself,  however,  found  that  this  kind  of  bacteria,  after 
caltivation  in  uiinc  for  several  days,  be4:anie  somewhat  less  energetic  in  its 
action  ttpon  milk.  Conversely,  several  observers  have  thought  tliai 
•eptiaemic  blood,  and  the  products  of  acute  infiammation,  acquire  an 
cnonnously  increased  vlmlencc  when  transmitted  through  a  series  of  animab 
in  saccasion. 

These  observations  arc  not  only  important  in  Ibemselves,  but  it  also 
tecBtf  pcmible  that  ibey  may  afford  a  clue  to  the  comprehension  of  a  group 
of  diieues,  which  are  markedly  contagious,  but  which  it  b  oevettlieless 
ntbcf  difficult  to  regard  as  being  alwa)^  specific,  in  the  sense  of  "  having  a 
defifittc  cause,  arising  from  without  tl»e  body,  distinct  from  the  causes  of 
all  other  diseases." 

Mr.  Moichinson,  in  particular,  has  repeatedly  expressed  the  opinion  that 
the  "contagious  infiammations  "  (as  he  terms  them)  differ  essentially  from 
ibc  "  specific  fevers,"  and  that  they  are  conveyed  from  one  person  to  another 
by  Icucocyts,  or  living  pus  corpuscles,  and  not  by  inicrorynics.  'I'he 
iBstaftcci  be  enumerated  in  the  discussion  on  the  Germ  Theory,  held  by  the 
Rubotoficml  Society  in  1875,  were  Gonurrhixa,  Erysipelas,  purulent  Oph- 
tlialaiia.  and  fVmigo.  The  points  on  which  he  relied  in  support  of  his  views 
■Cte  chiefly  two:  lini.  the  fre<|uency  with  which  some  of  these  diseases 
occsr  apart  from  any  apparcDt  oHgin  in  contagion  ;  and  sccoodlyi  the  fact 
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i)uti  the  stvtrHy  of  the  inflamnuilory  |m>cc9S  in  each  dlittac  varies  videljr 
in  diflcTent  cues,  and  nuiy  be  modified  m  will  in  experiRient.il  iiiociilatioos, 
aa  when  gonorrtxEal  ijim  is  applied  for  the  cure  of  |>anntis.  Thi*  Ixrt 
argument  i^eeinn,  however,  to  have  very  little  force,  since  we  .ihall  find  thit 
as  much  may  he  taid  of  some  matndii^  which  are  typically  «]ierifir.  But 
it  is  irappfitihlc  to  deny  that  cry»ipel>i.s  often  a]ipcjt»  lo  he  directly 
caued  by  exposure  lo  cold  ;  and  a  similar  origin  can  \omctimn  be  traced 
(or  diphtheria,  an  aflcction  of  which  (he  specilic  chnracler  a  on  other 
groundf  doubled  by  some  patholngt^is.  It  seems  a  simple  way  out  of  the 
difficulty  to  suppose  thni  the  diseases  in  question  begin  as  simple  inHun- 
nutions,  and  chnl  they  acquire  inferiive  chanclers  secondarily.  But  such 
a  view-  by  no  mcarvs  excludes  miciofymes  from  being,  in  all  probability,  the 
bearers  of  coni.-igion.  It  seems  to  me  that  Lister's  obsen-ntions  on  the 
lactic  acid  ferment^ition  teach  an  important  lesson  in  regard  to  (hkqueslion. 
One  would  certainly  have  thought  that  the  souring  of  milk,  which  so  con- 
stantly occurs  when  thai  fluid  is  left  standing  for  a  few  hours  in  warm 
weaihcT,  must  depend  upon  causes  which  arc  in  operation  everywhere,  and 
that  any  mictozymcs  concerned  in  the  process  would  be  likely  lo  be  devoid 
of  specific  characters,  at  least  until  they  had  germinated  within  the  milk 
itself.  But  Lister  found  that  although  the  BaHeriam  lattit  appears  lo  be 
uoivcTsally  present  in  dairies,  it  is  scarce  in  the  world  at  large;  milk  which 
has  been  boiled  may  be  exposed  lo  the  air  in  ordinary  rooms  for  half  an 
hour  at  a  litne  ;  but  while  olhcr  bacteria  and  filamentary  fungi  develop,  it 
will  mrely,  under  such  circumstances,  become  curdled  and  sour,  nor  will  it 
present  the  Batferivm  latfit.  Is  it  not  probable  llut  even  though  tlie 
occurrence  of  a  common  catarrhal  inflammation  favors  the  development  of 
erysipelas  or  diphtheria,  yet  access  of  specilic  microtymes  b  the  esscnitil 
lacior  in  the  aetiology? 

But  some  phyucians  of  well-deserved  authority  think  that  certain 
of  the  more  typical  specific  diseases  -lometimcs  arise  tie  npva,  and  indepen- 
dently of  contagion  or  of  any  virus  derived,  directly  or  indireclly,  from 
previous  cases.  In  reference  to  thit  question,  it  seems  to  me  nselcss 
to  insist  on  the  fact  that  all  such  diM-osc  must  have  had  a  commencement 
at  some  jicriod  of  Ihe  world's  history,  just  as  a  similar  argument  may  fairly 
be  disregarded  when  employed  to  support  the  theory  of  sgwrnaneous  grnera- 
lion  of  any  of  the  lower  plants  or  animals  at  the  present  lime.  On  the 
other  hand,  1  think  that  very  liltic  stress  can  be  laid  on  the  circumstance 
that  the  inhabitants  of  certain  countries,  especially  islands,  remain  free  from 
particular  exanthcmnla  for  many  years,  but  afterwards  sufl^er  severely,  when 
a  case  is  introduced  from  without ;  for  even  if  a  disease  were  capable  of 
springing  up  Je  nczv  under  certain  conditions,  a  great  length  of  lime  might 
obviously  pass  in  a  given  locality  without  the  conditions  being  fulfilled. 
What  appears  lo  my  mind  an  argument  of  importance  is  thai  when  the 
origin  of  an  outbreak  of  fever  or  of  any  other  contagious  malady  has  been 
investigated  with  stifhcicnt  care,  it  has  so  often  bcien  traced  in  the  most 
conclusive  manner  lo  a  previous  case,  perhaps  at  a  great  distance,  from 
which  it  may  have  been  derived  in  some  most  indirect  and  unexpected 
way.  The  insiances  which  1  shall  have  to  relate  when  discussing  the 
setiolo^  of  the  several  infective  diseases  render  it,  as  I  think,  almost 
impossible  that  the  development  of  any  one  of  them  tie  mnit  can 
ever  be  positively  proved.  And  it  is  worthy  of  notice  that  particular 
instances,  of  which  no  satisfactory  explanation  can  be  given,  occur  in  ihe 
case  of  smallpox — of  wliich  a  spontaneous  origin  would  generally  be  regarded 
as  most  unlikely — no  less  than  in  that  of  diphtheria,  or  typhus,  or  enteric 
fever,  which  are  held  by  soincaulhoriiies  tobe  frequently  so  generated.  Sir 
Thomas  Watson  cites  Dr.  Gregory  as  having  stated  that,  of  the  cases  admitted 
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into  the  Smallpox  Ilotpilnl  in  his  day,  not  one  in  lo-enty  could  be  referred 
to  any  knuwn  source  of  InTcctiun.  I  am  iherciorc  strongly  dis{XMed 
to  rr}cct  the  doctrine  ihnt  any  of  the  epccific  diseases  ever  result  from  such 
causes  alone  as  ovcrcrowdir)g  or  starvation  ;  or  even  from  the  inhalation  of 
sc«rcr-f[ai  which  containit  no  specific  virus,  but  only  ihe  excrement  of 
healthy  persons.  }tut  it  i^  another  question  whether  the  microxymes  of  an 
infective  m.tlsdy,  after  escaping  from  patient;,  may  not  sometimes  no  «n 
tnuliipiying  for  long  periods  of  time,  and  spread  to  distant  localities,  before 
they  again  penetrate  into  the  human  body.  In  the  miasmatic  contagious 
diseases  we  believe  that  such  a  process  of  development  always  occurs.  In 
ihe  strictly  contagious  diseases  there  seems  to  be  no  reason  why  it  should 
not  occur  sometimes.  Again,  we  have  yet  to  learn  whether  some  of  these 
maladies  may  not  occasionally  be  derived  from  the  lower  animals,  as  Eavus 
certainly  is  from  cats. 

When  the  virus  of  an  infective  malady  enters  the  human  body,  an  tnter- 
tral  occurs  during  which  the  health  of  the  patient  remains  apparently  undit* 
turbed:  this  is  called  the  period  of  iiuuhatioH.  In  w>me  (li^«ases,  as  id 
smallpox,  it  is  almost  always  of  the  same  length.  This  fact  is  of  great 
importance,  because  it  enables  us  to  say,  when  a  person  has  been  exjtosed 
to  infection,  that  after  the  Lapie  of  a  certain  number  orda)-s,  if  not  already 
attacked,  he  is  safe,  and  may  mix  wiili  other  people  without  risk  to  ihetn. 
It  i.t,  in  other  words,  the  foundation  upon  which  rests  the  practice  of 
Quiiraittiiu.  The  duration  of  Ihe  incubation  of  each  S|>ecific  ji!tea>e  has 
accordingly  been  studied  with  care.  The  only  casen  in  which  it  can  t>e  ya%\- 
lively  determined  are,  of  course,  those  tn  which  there  has  been  but  a  Miigle 
cxixMRire  to  contagion ;  but  others,  in  which  Ihe  exposure  (though  repeated) 
"began  only  a  few  days  before  the  patient's  illness  showed  itself,  are  valid  as 
proofs  of  a  short  incubation;  and  yet  others,  in  which  the  exporutrc  ceased 
nuny  dayx  Iiefure  he  felt  ill,  arc  valid  as  pmofn  of  a  long  iniubaiion.  It 
nectnt  now  to  be  e^itabliithed,  lieyond  all  doubt,  that  whercax  tli«  incubation 
of  each  specific  dtKeaM;  is  fixed  within  certain  limits  for  the  ma)orily  of  cases, 
there  are  yet  some  cases  in  which  the  limits  are  widely  oven^ep|>ed.  Thus 
Israrki  fever,  which  ordinarily  has  an  inculMlion  of  nearly  a  week,  sometimes 
fbrcaks  out  within  twenty-four  hours  after  the  first  expcMure  to  its  infection. 
^)t  B  undoubtedly  hard  to  reconcile  this  fact  with  what  is  otherwise  a 
most  reasonable  explanation  of  the  usual  occurrence  of  a  longer  tnlerval, 
namely  tltat  it  is  occupied  by  the  multiplicatton  of  the  virus  within  the 
body.  According  to  Nageli  schizomycetes  commonly  double  their  nninben 
in  from  twenty  to  twenty-five  minutes  at  the  temperature  of  the  blood. 
iJstcr  found  that  the  iiaiitrium  lattit  took  aljoul  an  hour  in  completing  the 

firocevi  of  growth  and  subdivUion.     In  diseases  such  »  syphilis,  in  which  a 
ocal  lesion  pre<cdcs  the  development  of  constitutional  symptoms,  the  viras 
may  be  supposed  at   first  to  multiply  itself  loc.illy  ^in  syphilis,  within  the 
hard  chancre)  -md  not  to  enter  the  blood  in  any  considerable  <iuantity  until 
a  later  period,      there  is  evidence  that  in  the  rare  insi.inces  of  the  syphilitic 
poison  being  communicated  by  vaccination,  the  resulting  chancre  has  yielded 
an  infective  material  within  ten  days  afterward.     On  Ihe  other  hand,  an 
unfortunate  case  once  occurred  at  the  Charity  Hospital  of  Ucrlin,  in  which 
variola    was  conveyed   to  a    patient    by   the  operation   of  skin-grafting, 
the  graft  having  been  taken  from  a  person  who  happened  to  lie  in  the 
incubation  stage  of  the  disease.     This  seems  to  show  that  from  a  very 
early  period  the  whole  of  the  skin  contains  the  virus,  which  can  have  reached 
it  only  through  the  blood;  and  if  so.  the  same  thing   must  occur  like- 
wiw  in  (he  exceptional  instances  in  which  smallpox  is  inoculated  into  the 
ikin  at  a  particular  spot.     In  such  cases,  however,  there  is  devc1oi>ed  a 
"  primary  "  or  "  mother-vesicle  "  which  precedes  ihe  genera)  eruption  by 
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some  days.     It  therefore  seems  to  be  very  unlikely  that  in  any  disease 
mulliplicaiion  of  the  vims  during  the  incubation  remains  altogether  limited 
to  k  local  lesion,  wen  if  ti  is  more  active  there  than  elsewhere. 

Such  speculations  arc  of  considerable  importance,  because  they  toocb  a 
question  which  is  still  discussed,  namely,  whether  in  specific  diseases  gener- 
ally the  various  local  k-sions  thai  characterize  them  arc  (o  be  regarded  as 
sources  of  blood-infeciion  or  as  consequences  of  it.  Thus  in  diphtheria,  one 
opinion  is  that  microzymes  first  settle  upon  the  mucous  surface  of  the 
fauces,  or  upon  whatever  part  happens  to  be  the  scat  of  the  diphtheritic 
process,  and  that  they  afterwards  penetrate  its  tissues  and  enter  the  blood. 
Some  obscr^'crs  have  even  thought  that  in  enteric  fever  blood-infection  is 
.•tecondary  to  the  intestinal  lesions  1  and  Licberracistcr  endeavors  lo  prove 
that  in  yellow  fever  there  is  a  primary  parenchymatous  hcpatitb.  But  in 
typhuK  and  in  relapsing  fever  we  have  diseases  lo  which  such  a  view  is  alto- 
gether inapplicable ;  and,  in  the  exanthemata,  fever  or  other  constitutional 
symptoms  generally  precede  the  cutaneous  eruptions  by  a  considerable  in- 
terval of  time.  Moreover,  in  diphtheria  ilsclftherc  is  a  well-marked  tendency 
for  the  throat  to  be  affected  when  the  virus  has  originally  been  deposited 
upon  w>me  other  mucous  membrane  or  even  upon  the  cutaneous  surfocc,  and 
when  it  may  therefore  be  supposed  to  reach  the  fauces  ihrouj^h  the  blood. 

Ph\iioloj^<al  A<lii>i»  of  Iht  AfurotymfS. — With  rcRard  to  the  mode  of 
production  of  the  pyrexia  and  of  the  other  symptoms  of  specific  discises  by 
their  contagia  we  kn»w  at  present  scarcely  anything.  The  microzymes,  in 
multiplying  so  enormously  as  they  do,  must,  of  course,  abstract  nutrient 
matenaU  from  the  blood  and  from  the  Hssues.  By  Nageli  the  idea  of  a 
"struggle  for  existence"  between  these  rival  organisms  is  carried  out  in 
detail.  It  i.s  shown  that  when  a  person  is  exposed  to  contagion  his  taking 
the  di.sea»;  or  minting  it  dejiends  probably  in  part  upon  the  number  of 
microzymes  which  enter  his  body,  in  |>art  upon  the  condition  of  his  blood 
and  of  his  tissues  si  the  time.  Every  one  who  has  cxperimentntly  culti- 
vated the  lower  organisms  knows  that  when  more  kinds  of  organisms  than 
one  are  present,  a,  slight  change  in  the  composition  of  the  Ruid  in  which 
they  arc  placed  may  completely  niter  the  result,  enabling  a  microzyme  which 
ptc^'iously  was  weaker  to  outgrow  tliat  which  had  been  the  stronger.  And 
so  N^eli  imagines  that  slight  alterations  in  the  state  of  the  blood  may 
greatly  favor  or  oppose  a  contagion  in  the  competition  which  it  undergoes. 
The  analogy  of  the  various  fermentations  suggests  (as  Lister  has  pointed 
out)  that,  besides  appropriating  the  materials  for  their  own  growth,  micio- 
lymcs  may  also  cause  further  disturbance  by  catalylically  decomposing  other 
substances  of  which  they  make  no  use.  It  is,  therefore,  not  surprising  that 
tlicir  presence  sets  up  pyrexia,  which  I  believe  to  be  a  quasi -physiological 
process,  havinc  for  its  object  the  destruction  and  removal  of  noxious  maitcr3| 
of  whatever  kind,  from  the  circulating  fluid.  The  evidence  in  support  of 
such  a  view  will  be  discussed  hereafter. 

Such  a  destruction  of  the  contagious  microzymes  within  the  blood,  as 
the  result  of  the  febrile  process,  would  explain  what  has  been,  in  the  minds 
of  many  pathologists,  one  of  the  greatest  obsl.iclcs  to  the  acceptance  of  the 
so-called  "  germ-lheory  "  of  infective  diseases,  namely,  the  fact  that  so 
many  of  them  run  a  dclinitc  course,  and  terminate  in  the  recovery  of  Ihe 
patient  at  the  end  of  a  fixed  period  of  time.  But  a  further  hypothesis 
seems  to  be  absolutely  necessary.  It  is  well  known  that  most  of  these 
diseases  occur  only  once  in  the  life  of  the  same  individual ;  and  perhaps  no 
one  of  thcni  is  entirely  dc%'oid  of  such  a  protecting  influence.  !  fail  to  see 
how  thb  can  be  accounted  for,  except  on  Ihe  supposition  that  in  the  course 
of  each  disease  the  blood  or  the  tissues  undergo  such  a  change  that  they  no 
longer  aflbrdi  and  never  afterward  afford,  the  conditions  requisite  for  the 
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dcvdopracm  of  ihc  corresponding  micToiymcs.  Perhaps  it  is  not  necessary 
to  imagine  that  a  special  pabutam  is  exhausted,  and  there  certainly  arc  very 
tobvioiisobjeclionsio  the  notion  that  hitman  beingsin  general  are  bom  provided 
rwith  a  number  of  different  nutcrials  which  serve-  no  known  purpose  but  thai 
of  affording  nutriment  Eo  the  various  contagia,  if  they  ever  find  their  way  into 
the  body,  at  however  advanced  a  period  of  life.  It  is,  however,  to  be  borne 
|in  mind  that  the  facts  of  contagiousness  to  other  individuals,  and  thai  of 
ubficquent  immunity  for  the  person  already  attacked,  are  almost  necessarily 
connected  together.  Were  it  not  so,  almost  everybody  who  pas«:s  through 
any  one  of  these  maladies  irould  catch  it  from  himself  again  and  again. 

The  duration  of  the  protective  action  seems  to  be  very  variable,     tn  some 
diseases,  as  in  relapsing  fever  and  in  diphtheria,  its  duration  is  perhaps 
|so  greater  than  is  just  sufitcient   to  prevent  the  patient  from  reinfecting 
'  himself.     Id  others  il  lastsduriog  the  whole  of  life.     Indeed,  a  very  interest- 
ing question  U  whether  it  may  not  be  transmitted  from  parent  (o  child. 
As  is  welt  known,  (he  exanthemata  sometimes  rage  with  extraordinary 
vinilenec  when  they  arc  introduced  into  communities  that  have  been  free 
from  them  for  a  great  length  of  time.     No  doubt  other  explanations  of  this 
fact  may  be  given ;  but  il  is  at  least  possible  thai  the  reason  may  be  thai 
.Ihe  victioia  come  of  a  stock  which  has  not  for  many  gcneralions  been 
[exposed  to  the  coniagion.     Il  would  be  very  inleicsting  lo  investigate  to 
I'Wbal  extent  differences  in  the  severity  of  a  specific  dUcaac,  allocking  various 
1  individuals  under  the  same  conditions,  in  countries  where  it  is  always  more 
wci  \a&  prevalent,  may  depend  upon  whether  one  or  both  of  the  parents  of 
|thc  several  patients  had  lutd  that  disease  in  childhood,  or  at  least  lieforc  l)ie 
tienis  themselves  were  born.     It  might  even  happen,  in  Ihe  case  of  x 
ilady  which  cumraonly  affects  adults,  that  successive  generations  should 
I'in  turn  succumb  to  it,  in  consequence  of  Ihe  continued  absence  of  such  an 
'inherited  prolcction, 

S/ainfii/rg  Out  In/eetivt  Diseatti. — These  considerations  seem  lo  me  to 
render  very  doubtful  the  advisability  of  attempting,  even  if  it  were  prac- 
ticable, to  eradicate  infectious  diseases  from  this  or  any  other  countrjr, 
and  then  to  keep  tlvem  off  by  a  syniem  of  cpiarantine.  Sir  Thomas 
Watson  recently  gave  to  such  a  scheme  the  weight  of  his  authurity. 
'But  sooner  or  later  each  disea.<ie  would  be  sure  to  find  an  entrance, 
rand  it  would  prob;ihly  commit  unheard  of  ravages  among  a  population 
so  long  free  from  it.  !  dwibt  whether  it  is  even  right  to  teach  the 
public  to  look  uiKtn  the  maladies  in  question  as  in  a  special  sense  "  prevent- 
able." They  are  certainly  not  so  much  so  as  those  affections  which  result 
from  over  indulgence,  from  exposure  lo  4;old,  or  from  hard  work  unsuited  lo 
the  physic;d  |>owen  of  the  individual.  Tlie  true  method  of  (mmbating 
infection  v^na  to  be  that  of  which  we  have  an  illu.tlralion  in  the  prac- 
tice of  vaccination.  And  there  l.s  reason  lo  hope  that  in  the  future  this 
method  may  be  lar  more  widely  extended  than  hitherto.  Pasteur  and 
Toussaint  in  France,  and  Dr.  Greenfield  in  this  country,  have  indepen- 
-  dently  demon:,! rated  the  fact  that  by  juHinu  the  vtnis  of  anthrax  throuj{h 
:uinea -pigi,  tls  intensity  ran  tie  dimiiiithed  so  that  it  U  no  longer  fatal  to 
ovine  animals,  and  that  afler  ino<:ulation  with  lhi»  modified  virus  they  are 
no  loni;er  Muceptible  of  the  di.tease.  One  could  not  render  a  greater 
service  to  humanity  than  by  discovering  how  lu  transmit  the  contagion  of 
scarlet  fever  through  any  of  the  lower  animals  in  such  a  way  that  when 
reintrodtKcd  into  the  human  subject  it  should  convey  prolcction  wiih»ut 
rtslc  I  am  not  even  sure  whether  it  might  not  be  wdl  in  expose  children, 
oo  purpose,  to  infection  from  thi.(  disease,  when  it  hapjKnis  lo  be  epidemic 
in  a  roild  form.  Such  a  procedure  has  sometimes  been  advocated,  Iwit 
medical  opinion  has  hitherto  been  that  it  cannot  be  done  with  safety,  became 
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a  mild  case  often  generates  a.  severe  one.  But  it  i.i  at  least  potuble 
that  this  may  only  be  true  wlien  the  disease  wa:^  originally  of  a  severe  type, 
and  when  it  has  chanced  to  produce  a  slight  tlhtcfu  in  an  Individual  who 
(having  inherited  i>rotection)  is  but  little  suMrejililile  of  it,  «o  that  it  revertt 
10  it»  original  character  when  it  passes  on  to  a  subject  nnl  thus  guarded 
asainit  it.  For  it  i*  well  known  that,  as  a  matter  o(  (act,  difTerent  epidemics 
of  scarlet  fever  dilTer  widely  in  intensity.  Sometimes  it  Li  the  mo»l  fatal  of 
all  conlagiom  diKeiisn  ;  but  sometimes  it  paracK  from  house  to  house  through 
an  entire  village,  without  destroying  a  single  ])>nticnt  or  giving  rise  lo  any 
dangerous  seipielic.  May  it  not  be  thai  thit  is  where  the  activity  of  the 
rinis  has  been  lowered  by  passing  through  a  number  of  person*  in  succes- 
sion, each  of  whom  was  only  slightly  susceptible  of  it?  If  so,  we  may 
ponibljr  find  a  very  simple  means  of  obtaining  a  virus  suitable  for  iaocnla- 
tion,  without  having  recourse  to  the  lower  animals. 

Mrthed  of  Trantftrtnct  of  Contagia. — We  have  still  to  consider  how  tli« 
microzymes  of  contagion  or  of  miasm  gain  access  to  the  human  body. 

According  to  Nageli,  the  way  in  which  they  enter  when  suspended 
in  the  Air  is  generally  by  penetrating  into  the  capillaries  of  the  lungs 
through  the  walls  of  the  pulmonary  alveoli.  He  is  inclined  to  doubt 
whether  they  ever  make  their  way  through  the  mucous  membrane  of  the 
mouth  or  the  fauces,  except  when  they  settle  upon  it  and  first  give  hk  to  an 
intense  local  inflammation,  as  he  (with  so  many  other  German  writers) 
believes  to  be  the  case  in  diphtheria.  But  he  thinks  thai  they  sometimes 
COtcr  the  blood  through  wounds  or  abra&ioiis.  It  has  been  supposed  that 
examples  of  such  a  mode  of  infection  arc  sometimes  afforded  by  the 
GO'Called  "surgical  scarlet  fever,"  which  so  often  breaks  out  in  childrea 
after  operations ;  but,  as  Dr.  Goodhart  has  shown,  in  the  "  Guy's  ilospiul 
Reports"  for  iS79,that  its  occurrence  is  not  prevented  by  the  strictest 
"antiseptic"  treatment,  there  appears  to  be  more  probability  of  its  arising 
in  the  ordinary  way.  This,  however,  isa  point  which  I  shall  have  to  disctw 
hereafter. 

Contagia  have  traditionally  been  divided  into  those  which  are  "  fixed  " 
and  those  which  are  "volatile."  Miasmata  have  been  regarded  as  of  neces- 
sity volatile.  But,  as  we  have  teen,  it  is  certain  that  none  of  them  are 
gases  or  vapors,  and  that  they  all  consist  of  solid  [^articles  of  exceedingly- 
small  size.  Neverthelem,  even  recent  writers  have  taught  that  the  particles 
in  question  are  ca|iable  of  escaping  with  the  water  which  evafioraies  from 
tt()tiids  or  from  moist  solid  surfaces,  and  of  diffusing  themselves  in  the  air. 

Nageli,  however,  seem*  to  have  conclusively  demonstrated  the  very 
important  fact  that  this  is  impossible.  He  performed  a  seriesof  experiments 
with  U-shapcd  lubes  connected  together.  In  one  bend  he  placed  a  liquid 
suitable  for  the  growth  of  microzymes;  another  bend  he  filled  with  «nd 
saturated  with  a  putrefying  liquid.  Even  when  air  wai  drawn  through  the 
apparatus  he  found  that  no  micro;tymirs  p.is^scd  from  one  tube  to  the  other. 
And  on  theoretical  grounds  he  shows  that  no  other  result  could  have  been 
anticipated. 

The  full  acceptance  of  NSgeli's  conclusions  means  little  less  than  >  revo- 
lution in  our  conceptions  of  the  process  by  which  contagia  escape  from  the 
human  body  or  miasmata  from  the  soil.  We  have  been  accustomed  to 
think  that  the  breath  of  a  person  suffenng  under  an  infeclirc  disease  is  apt 
to  be  highly  charged  with  the  virus,  and  that  the  olTcnsive  odors  exhaled 
from  his  moisi  skin,  or  from  his  excreta,  may  be  highly  dangerous. 
According  to  Nageli  all  such  notions  are  erroneous;  he  even  declares  that 
tbc  presence  of  fetor  is  generally  a  sign  that  the  substances  which  give  nse 
to  it  arc  still  moist,  and  are  therefore  incapable  of  setting  free  any  micro- 
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it*  which  ihcf  tnay  contain.  But  it  i«  obvicHM  that  some  [t,irN  or  aa 
inf«ieil  mass  nay  lernAin  covered  with  fluid,  while  others  haw  already 
nodergone  draiccation. 

Of  coorsc,  it  K  not  disputed  that  liquids  in  which  the  microxymes  of  a 

specific  discAsc  arc  floating  may  convey  it  to  healthy  penom.     Indeed,  there 

Arc  Kinie  mabdici^.  such  an  hydrophobia  nnd  ityphilis  whirh  »cem  scarceljr 

10  becontmiinicable  except  by  a  procen  of  inocuiaiion,  ihu  poison  being 

inlroduccd  into  a  bite,  or  a  wound,  or  a  crack  in  the  skin.     And  diphtheria 

I  is  iifim  spread  by  the  direct  imnsfercnce  of  fluid  secretions  from  one  indi- 

Lvidtul  lo  another,  as  in  the  act  of  kissing,  or  when  a  paiienc  coughs  and 

Inpclsciurus  into  the  open  mouth  of  a  medical  man  who  is  looking  into  his 

llhruat.     It  is  also  to  be  remembered  ihAt  the  stings  of  insects  may  soroe- 

|limes  be  the  means  of  conveying  a  virus  ;  cattle,  for  instance,  are  liable  to 

infected  with  anthrax  by  gad-flics. 

Moreover,  there  is  the  clearest  evidence  (although  this  Nlgcli  rejects) 

'ihai  certain  specific  diseases  arc  frequently  transmitted  by  means  of  hquidi 

which  aic  swallowed.     So  far  as  drinking  water  is  concerned.  I  shall  have  to 

^EJte  the  fatts  in  full  detail  when  I  am  describing  enteric  fever  and  cholera. 

Still  note   interest  aiiacltes  to  the  icmarkablc  facts  which  have  recently 

'bcea  made  out  by  English  observers  as  lo  the  conveyance  of  the  iiniKunt  of 

eateries  and  of  scarlatiiia  by  means  of  milk,     ti  is  possible  that,  even  in 

water,  the  specific  microiymes  multiply  greatly  in  the  interval  which  elajKtcs 

after  if  liecon>ca  contaminated  by  Ihcoa,  and  before  it  re^ichcs  the  human 

sioouu.-h.     But  there  can  be  little  doubt  that  milk  affords  far  more  favorable 

conditions  for  their  t;ro«th ;  for  Lister  proved,  in  his  experiments  with  this 

fluid,  that  I'unlikc  even  Pasteur's  solution)  it  was  capable  of  serving  mo. 

pabulum  for  alniost  any  kind  of  microscopic  organism.     Once  only  did  he 

meet  with  a  lucterium  that  could  not  live  in  it.     Now,  1  shall  herea/ter  have 

to  point  o«t  that  in  some  of  the  cases  in  which  .tpecific  dtseiucs  have  been 

widely  communicated    in  Ihui  way  the  quantity  of  virus  which  has  been 

allowed  loenier  the  milk  ha« probably  been  very  small.    It,  therefore,  seems 

lo  ax  that  (he  occurrence  of  milk  epidemics  tends  powerfully  to  support  the 

theory.     1  may  oiKerve  that  probably  the  only  erfcctiinl  method  of 

rifying  either  milk  or  water,  when  contaminated  with  microiymcs,  is  by 

iliDg.     Killration  tectiK  to  be  altogether  ukIcss  ;  and  it  is  not  likeV  'hat 

!lhe  oiMittoi)  of  minute  ijtiantitics  of  Condy's  Snid  would  suftice  to  destroy 

Ihem. 

With  these  important  reservations,  however,  I  think  that  NSgcli  is  right 
in  maintaining  that  infection  generally  occurs  in  a  very  dilTeieni  manner, 
Bunely.  by  means  of  microiymcs  which  have  undergone  desiccation,  and 
which  nie  into  the  air  and  remain  suspended  in  it  in  the  form  of  a  fine 
dori  ;  the  particles,  perhaps,  even  more  minute  than  those  which  become 
ViMblc  in  the  track  of  a  sunbeam.  How  little  intlucnce  grnviiaiion  h.is  in 
cuna^  the  subsidence  of  such  particles  is  well  illustrated  by  the  f^cts  that 
volcanic  dust  from  Vesuvius  is  carried  in  the  almMphere  to  distant  parts  of 
Cttraptf,  ind  that  the  trade-winds  convey  another  kind  of  dust  right  across 
ibc  Atlantic  Ocean  from  America, 

The  corwlitions  under  which  microtymes  thas  become  suspended  in  the 
air  must  be  discussed  separately  for  miasmata  aivd  for  contagia. 

tl)  In  the   case   of  a   miium,  at    least  any   w/ajm   of   telluric   origin, 
|hc  6nt  condition  of  its  development   is  the  presence  of  wnier  in   the 
lienor  or   upon   the  surface  of  the  ground,   and   the  presence   in  this 
dcr  of  substances  fit  to  serve  as  pabulum  for  the  mienuymes.     Further, 
H  secflKary  that  the  level  of  the  water  should  vary  front  time  to  lime, 
that  particles  of  the  soil  itself,  or  the  stems  and  the  leaves  of  plants 
ftowtng  npoo  it.  should  undergo  desiccation,  and  should  receive  deposits 
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of  microxyroev,  also  in  a  drj:  lAate.  So  far  as  the  miasm  of  agu?  is  con- 
cerned. I  do  not  know  (hat  there  i»  any  necessity  for  supposing  thai  it  is 
ever  derived  from  any  di-plh  below  t lie  surfaccof  the  ground,  or  for  invoking 
the  »5islaiicc  of  nny  force  beyond  that  of  the  wind,  for  the  purpose  of 
carrying  up  the  dried  microxymes  into  the  air.  But.  if  any  value  at  all  is 
to  be  attached  to  the  observations  which  I'cttenkofer  and  others  have  made 
at  Munich  with  regard  to  enteric  fever  and  to  cholera,  inicro^iymcs  con- 
cerned in  the  propagation  of  these  "miasmatic-coniagious"  dixca^s  must 
be  assumed  to  come,  in  some  cases,  from  the  soil  at  a  depth  of  xreral  feet. 
The  conditions  which  may  be  supposed  to  render  this  possible  arc  very 
carefully  argued  out  by  Nageli.  In  the  lirsl  place,  he  thinks  that  in  the 
ground-water,  which  saturates  a  porous  soil  below  a  certain  level,  the  growth 
of  such  organisms  is  likely  to  be  especially  active  towards  the  surface  of  this 
water.  Hence,  the  slightest  fall  in  the  level  of  the  .water  must  cause  an 
abundant  settlement  of  raicrozymea  upon  stones,  pieces  of  sand,  and  frag- 
ments of  cUy  and  humus,  which  come  into  contact  with  air  as  soon  as  the 
water  recedes  from  them.  In  this  subterranean  atmosphere  he  conceives 
that  cuiients  arc  produced  by  various  causes :  changes  of  temperature, 
changes  of  pressure,  winds,  and  lastly,  the  suction  action  of  warm  air  into 
the  interior  of  houses  having  deep  foundations.  Such  currents,  he  thinks, 
may  easily  carry  away  the  dry  microiymcs,  especially  if  there  is  no  precipi- 
tate of  (Colloid  matter  from  the  water,  to  make  them  adhere  closely  to  the 
subdtanccs  on  which  they  are  deposited.  A  further  condition,  at  least  so 
far  as  concerns  their  escape  into  the  air  above,  is  that  the  super5cial  layers 
of  the  soil  through  which  they  must  pass  should  not  be  damp,  and  should 
not  be  covered  with  a  uniform  carpet  of  vegetation. 

(i)  The  microzyiDcs  of  a  «)ittagioH  doubtless  leave  the  human  body 
mainly  in  the  fluid  secretions  and  excretions,  the  fjeces,  the  urine,  and  the 
sweat.  They  may  alto  be  attached  to  the  solid  particles  of  ctiliclc  which 
arc  constantly  being  shed  from  the  surface  ;  in  the  case  of  scarlet  fever  and 
in  that  of  smallpox  this  mode  of  dilTusion  of  the  poison  is  believed  to  be  of 
great  imiwrtancc.  [n  cither  case,  it  is  hardly  necessary  to  say  that  their 
escape  isdue  to  no  procenof  "elimination,"  and  is  of  no  advantage  whatever 
lo  the  patient.  Indeed,  the  microxymes  which  find  their  way  out  of  the  body 
are  probably  altogether  insigniltcant  in  number,  when  compared  with  those 
which  remain  in  the  blood  or  in  the  tissues,  and  undergo  destruction  there. 
The  microiymes  which  adhere  to  fragments  of  cuticle  are  already  dry  ;  those 
which  are  contained  in  fxccs,  in  urine,  or  sweat,  must  undergo  dcTiiccation 
before  they  can  reach  the  air.  Nothing  Is  more  favorable  to  this  than  the 
soaking  of  linen  or  other  fabrics  with  any  of  the  infected  secretions.  The 
microzymes  remain  upon  the  surface  of  the  cloth  when  it  dries,  and  are 
afterwards  shaken  off  by  the  slightest  movement.  It  is  a  most  natural 
circumstance,  therefore,  that  washerwomen  and  their  families  should  be 
very  liable  to  attack  by  contagious  diseases  ;  and  instances  in  which  infection 
has  been  traced  to  the  hanging  out  of  clothes  to  dry  are  readily  explicable, 
if  one  considers  how  imperfectly  the  process  of  washing  is  often  performed. 

One  cannot  state,  with  any  approach  to  ccruinty,  bow  long  apatieot 
remains  capable  of  infecting  others  after  his  recovery  from  a  contagioos 
disease.  It  is  not  unlikely  that  his  secretions  cease  to  contain  microzymes, 
except  in  very  small  quantities,  as  soon  as  the  pyrexia  is  at  an  end,  Thb, 
at  least,  appears  to  be  the  naiuial  inference,  from  the  observations  which  have 
been  made  of  the  rapid  disappearance  of  spirillum  from  the  blood  in  relaps- 
tng  fever.  But,  for  a  considerable  time  afterwards,  fresh  portions  of  infected 
cuticle  may  be  supposed  to  be  continually  shed. 

On  the  other  hand,  contagia  sometimes  adhere  with  great 
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walls  of  an  apartment  which  has  been  tenanted  by  a  patient  ttuflerii)^  under 
an  infective  disease,  and  to  bedding  or  clothes  which  have  been  aned  by 
bim.  N^cli  mentions  l)u<  at  Munich  several  masons  fell  ill  with  small-, 
pox  after  scraping  (he  ceilin};  of  a  room  in  which  smaHpux  ciuses  had 
been  treated  &ix  or  seven  years  before,  and  which  had  (hen  Iieen  white- 
washed. Sir  Thomas  Wat&on  relates  the  following  instance :  A  house  in  which 
several  persons  had  been  atlacVcd  by  warlet  fever  was  left  empty  fur  a  vear. 
When  the  family  returned,  a  drawer  in  one  of  the  bedrooms  refined  for 
some  iim£  attempts  to  pull  it  open.  A  slrip  of  flannel  had  got  between 
the  drawer  and  its  fmine,  and  had  made  the  drawer  itick.  Thin  piece  of 
flannel  the  liousemaid  put  playfully  round  her  rveck.  An  old  nunte  who 
was  preienl,  recognizing  it  as  having  been  used  as  an  application  to  the 
throat  of  one  of  the  subjects  of  scarlet  fever,  snatched  it  away  and  biimed  it. 
The  girl,  however,  soon  sickened  with  the  disease.  '  Woolen  siiliKtiinceK  teem 
to  afford  the  modt  bvorable  condition.t  that  can  be  imagined  for  the  preser* 
vation  of  microxymes  in  a  state  of  a^rtivit^y,  short  of  (heir  iKtng  cnclo^  in 
sealed  glaiu  tu\>eit.  By  the  hygronietnc  pioperiie*  of  mch  sutistancex, 
contagia  adherent  to  them  may  probably  Ik  prevented  from  undergoing  too 
complele  a  denirxation,  while  they  are  ac  (he  .same  time  protected  from  | 
cuiTMKS  of  air. 

Dettmttion  of  C<>ntapa.'—%\epi  most  always  be  taken  to  prevent  a  pcrvon  | 
affected  with  a  contagious  dixease  from  being  a  source  of  danger  to  others.  ' 
But  what  can  really  be  done  in  thb  direction  does  not  »ecm  always  to  have 
been  clearly  apprcliended  by  those  who  have  laid  down  rules  for  the  purpose. 
It  would  apj)eat — 

A.  That  during  an  illness,  the  utmost  csre  should  be  exerted  to  hinder  the 
contagion  from  being  carried  away  from  the  sick-room  by  attendants,  or  in 
the  paiicnt'N  excreta,  or  upon  his  bed-  or  body-linen,  or  in  any  other  way. 
In  all  protiability  its  escape  into  the  open  air  through  windows  or  chimneyi'j 
is  of  no  conse^iuence. 

B.  That  at  this  time,  it  is  impracticable  cfTcctually  to  disinfect  the  patient 
himself  or  his  surroundings,  and  therefore  that  the  attempt  should  not  be 
made. 

c.  Tl»t  the  patient)  afler  recovery,  and  the  nurses  also,  should  be  most 
carefully  disinfected ;  that  minute  pains  should  be  talten  to  prevent  clothes, 
books,  and  other  articles  from  conveying  contagion  ;  and  that  the  sick-room 
with  ail  its  contents  should  be  thoroughly  piiiificd  before  healthy  persons 
are  allowed  access  to  it. 

The  measures  which  should  practically  be  adopted  to  ensure  these  objects 
seem  to  be  the  following  : 

I.  The  patient  himself  must  be  isolated  in  a  ecparatc  room  or  suite  of 
rooms,  which,  if  possible,  should  be  at  the  top  of  the  house.  An  inter- 
vening passage,  of  which  the  windows  can  be  opened,  is,  of  course,  an 
advantage.  Ventilation  should  be  c.ircfully  attended  to,  and  it  is  well  that 
there  should  be  a  fire,  so  a:i  to  maintain  a  draught  up  the  chimney.  The 
doors  should  be  kept  closed,  and  outside  them  there  should  be  hung  an  old 
^eet  saturated  with  a  liquid  solution  of  carbolic  acid  or  chloride  of  lime,  and 
never  allowed  to  become  dry.  lite  addition  of  glycerine  to  this  liquid  is 
probably  advisable,  tt  seems  to  be  useless  to  expose  vcssclscontaining  carbolic 
acid  in  the  sick-room  itself,  or  to  scatter  chloride  of  lime  upon  the  lloor. 

Those  who  nurse  or  wait  upon  the  patient  should  not  be  alluded  to 
enter  other  parts  of  the  house,  and,  if  possible,  such  persons  should 
be  chosen  for  this  duly  as  have  already  had  the  disease.  The  medical 
attendant  sliould  take  care,  by  ablutions,  by  change  of  clothing,  and  by 
exposing  hiouelf  freely  to  the  open  air  after  each  visit,  to  avoid  carrying 
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contagion  abroad.  One  »  often  aAtd  whether  the  TathcTof  a  sick  child 
diould  l)e  allowed  to  continue  hi»  work  in  an  office  or  chambers,  so  »  to 
come  into  contact  with  fellow-clerlu  and  with  the  public  generally.  Mjr 
own  opinion  is,  that  if  he  avoids  contact  with  the  patient  and  takes  a  good 
walk  when  he  leaves  the  house  in  the  morning,  no  appieciablc  risk  is  mfli 
so  long  as  he  himselT  remains  well. 

All  ciiitxins,  carpets,  and  padded  chairs,  all  articles  of  wearing  apparel 
in  cbplioatd*  or  in  drawers,  all  unnecessary  articles  of  furniture,  of  what- 
ever kind,  should  be  removed  from  the  sick-room  before  the  patient  is  placed 
in  it,  l)cc<ius(:  chcir  presence  will  make  unncces^^r}'  difficulties  afterwnrds. 
The  supply  of  books  or  toys  should  be  limited  to  such  as  are  not  too 
valuable  to  be  burnt  when  they  arc  done  wiih,  Any  food  or  drink  which 
the  patient  or  the  nurse  may  leave  should  be  thrown  away,  and  mtet  nercf 
be  taken  by  other  persons.  Cups,  plates,  and  spoons  should  be  washed  in 
very  hot  water  before  they  are  allowed  to  go  back  to  the  kitchen  ;  but,  as 
far  as  possible,  it  is  well  to  keep  the  same  articles  from  day  to  day  in  use  in 
the  sick-ioom,  and  to  wash  them  ihcic. 

>,  All  the  excreta  of  the  patient  should  be  rendered  innocwxu  by  thm 
addition  of  some  disinfectant. 

The  experiments  of  Dr.  Baxter,  recorded  in  the  sixth  volume  of  the  new 
series  of  Mr.  Simon's  "  Reports,"  have  hhown  that  few  at  any  rate  of  the 
substances  commonly  used  really  posess  the  power  of  destroying  contagia. 
He  employed  t<irMi<  ncid,  tulphHrdhxide,Maitie^erpiaKgttnate,  and  tkloriitt. 
Each  of  these  substances  was  added  in  dcnnitc  proportional  to  vaccine  lymph, 
and  s  scries  of  vaccinarions  were  performed  ivith  the  mixed  liquids  upon 
children,  one  arm  of  the  child  being  inoculated  with  the  lymph  suppowd 
to  be  disinfected,  while  the  other  arm  was  at  the  !uime  time  vaccinated  with 
lymph  thai  had  been  diluted  with  water  to  a  corresponding  degree.  The 
results  which  he  obtained  were:  that  with  chlorine  and  with  polanic  per- 
manganate there  i*  no  »ecurity  for  the  effectual  disinfection  short  of  the 
presence  of  free  chlorine  or  of  undecomjKised  permanganate  in  the  liquid, 
after  all  chemical  action  has  had  time  to  Mib^idc.  In  the  case  of  Rtlphur 
dioxide  the  criterion  of  success  ix  that  the  liquid  should  be  permanently  and 
strongly  acid :  in  the  case  of  carbolic  acid  that  it  should  contain  at  least  2 
fwrcent.  by  weight  of  the  purescid.  It  is  further  necessary  that  the  dis- 
infcclanl  should  De  thoroughly  incorporated  with  the  liquid ;  there  must  be 
no  solid  matters  capable  of  shielding  the  contagious  particles. 

An  additional  point  on  which  Or.  (laxter  lays  stress,  and  on  which 
Nagcli  had  previously  insisted,  \s  that  the  addition  of  disinfectants  in  too 
small  quantities  may  do  harm  instead  of  good.  Probably  all  the  substances 
that  can  destroy  conlngia  are  also  antiseptic  agents ;  that  is.  they  can  prevent 
putrefaction.  And  it  appears  that  they  are  capable  of  doing  this  even  when 
present  in  too  small  a  quantity  to  disinfect.  At  lirst  sight  this  seems  contra- 
dictory. But  it  is  not  really  so;  for  Dr.  Baxter  bus  shown,  that  when  an 
infusion  to  which  [for  example)  a  or  3  per  cent,  of  carbolic  acid  ha*  been 
added  faih  to  putrefy,  the  bacteria  in  it  nevertheless  remain  alive,  and  that 
they  begin  to  multiply  if  a  tittle  of  the  infusion  is  mixed  with  another  liquid 
that  can  afford  ihcm  pabulum.  Now,  it  is  this  power  of  affecting  other 
liquids,  and  not  its  capacity  for  undergoing  putrefactive  changes  itselft 
which  is  really  comparable  with  pathologic.^  in  fee  liven  ess.  And  it  is  ft 
wcU-asceTtained  fact  that  (except,  perhaps,  in  the  case  of  glanders)  the 
occurrence  of  putrefaction  in  a  liquid  deprives  it  at  once  of  whatewr 
conugious  pTopeny  it  may  possess.  Thus,  if  a  disinfectant  is  added  in  loo 
small  quantity,  it  may  easily  happen  that  its  action  is  precisely  the  opposite 
of  what  is  intended:  by  pro'eniing  putrefaction,  it  keeps  the  contagious 
microsytncs  alive. 
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}■  For  the  purptMc  of  wiping  ofT  discharges  from  the  nose  or  the  mouth 
)(  the  paiicni.  pieces  of  rig  tihould  be  used,  and  they  should  be  burnt 
liitcly  afterwords,  'llic  sheets  and  t>ody  hni-n  should  be  placed  in  n  tub 
wster  as  soon  as  they  arc  changed,  and  ihey  should,  of  courw,  be  w;Lihcd 
l|>in  from  those  of  other  persons.  It  is  itsu.-il  to  soak  them  in  n  weak 
ululion  of  carbolic  acid  or  in  diluted  Condy's  fluid  ;  but  thU  ts  protubly  of 
httlc  use.  The  really  important  point  is  that  they  should  be  submitted  to  the 
action  of  water  at  a  high  tem|K-rature.  'I^  safest  plan  is  to  boil  them  in  a 
cof)|)cT.  But  there  i«  reason  to  believe  that  a  degree  of  heat  for  tK'low  iia^ 
maybe  »flicicnt.  Thus.  Uavaine  found  that  Ihe  virus  of  anthrax  diluted 
Willi  WBter  was  destroyed  in  live  minutes  by  a  tem|>enilure  of  iji"  l-'.,  nnd 
Dr.  Buoer  that  even  dry  vaccine  was  rendered  inert  in  thirty  tninute«  by  a 
temperaiiire  of  16$"  or  upward,  'llicre  appears  to  be  no  doubt  that  in  the 
dry  state  contagia  rcsiu  heat  much  better  than  when  they  arc  suspended  in 
water. 
The  linen  worn  by  Ihe  nurse  should  be  treated  in  the  same  way  ns  that  of 
)atient.  The  drew  should  always  be  made  of  a  material  that  will  bear 
'washing. 

4.  At  the  end  of  the  illness,  when  it  is  believed  that  the  patient  is 
BO  km^cr  givin||  off  contagion  from  his  body,  he  must  be  carefully-  washed. 
cnbolic  soap  being  perhaps  preferable  to  other  kinds.  Special  pains  should 
be  bkeo  to  cleanse  the  luir  thoroughly.  He  should  then  be  dressed  in 
clothes  none  of  which  have  been  in  the  sick  room,  and  should  be  moved 
into  another  apartment.  Similar  precautions  should  be  taken  whenever  a 
Burw  or  an  attendant  goes  away,  at  whatever  period  of  the  case. 

5.  The  room  which  ho»  been  occupied  by  the  patient  during  thcdisea*emust 
'  caiefiilly  disinfected  before  healthy  individuals  are  allowed  to  occupy  it. 
In    the   first    pbce,  movable  articles   that  cannot   be   washed  should,  if 

jiWc,  be  exposed  lo  dry  heat.  As  I  have  already  remarked,  the  tcmiwra- 
iiuitcd  for  the  destruction  of  coaugia  in  the  dry  state  appears  to  be  con- 
:ily  higher  than  that  which  suffices  when  ihc)'  arc  saspcndcd  in  s  fluid. 
[  varies  with  the  length  of  exposure,  thetimc  needed  being  longer  in  proportion 
tcmperatuic  is  lowrr.  Some  lio«)>iiab  for  infettixe  diseases  have  hot- 
abcTs,  erected  for  the  purpose,  in  which  there  is  no  difficulty  in  raising 
apctature.  ereo  in  the  centre  of  a  flock-bed,  to  110°,  340"  or  300"  F- 
Tlcrc  wcms  10  be  no  doubi  that  this  must  be  completely  ctfectual  in  killing 
any  Iciod  of  virus. 

The  next  step  is  to  destroy  any  microiymes  that  may  be  floating  in  the 
■tnoipbcie,  or  adhering  to  the  sides  of  the  apartment,  or  lo  the  furniture. 
With  this  object  it  may  be  exposed  to  the  fumes  of  sulphur  or  to  chlorine 
■■a.  AU  the  openings  in  the  room,  chimney,  windows  and  doors,  must 
K  DUde  as  air-tight  as  poisible.  A  good  plan  is  to  set  Arc  lo  3  few  otinces 
of  binlphide  of  carbon  in  an  iron  {>an  supported  over  a  pail  of  water.  Or 
ftan  a  (|tumeT  to  luU  a  pound  of  brimstone  broken  into  pieces  may 
be  pbccd  in  the  pan  and  live  coaU  used  to  ignite  ihera.  Ihe  room 
H  tacD  clcMetl  and  left  so  for  several  hours.  The  ceiling  should  aI>o 
beacnped  and  whitewashed,  the  walls  slrauld  be  repapcred,  the  floor  should 
be  (ItonMighty  MTubbed,  and  all  the  paint  in  the  room,  as  well  as  the  (iimilure, 
ibodd  be  very  carefully  «gtshed. 
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Among  the  varied  effects  of  disease  there  is,  perhaps,  no  one  which  is 
moie  coimnonly  met  with — and  certainly  there  is  no  one  which  is  more 
iniix)Ttun( — than  fvrkxia  or  fever.  It  is  not  surprising,  therefore,  that  the 
ancient  writers  ^ould  have  recognized  this  condition,  which  l>y  GalcD  was 
defined  a«  "  Calor praUr  naiuram." 

Bill  it  is  not  a  little  strange  that  in  modem  times  scarcely  any  sitention 
was  [jaid  to  it  until  very  rcccntty.  The  specific  fevers,  of  course,  were 
studied ;  l>ut  of  the  general  febrile  state  little  or  no  notice  was  token.  An 
incrvated  action  of  tlic  heart  was  considered  as  its  chief  eharacterisiic. 

It  would  be  difficult  to  otersiaie  the  value  of  an  advance  which  was 
made  early  in  the  second  half  of  the  present  century,  in  the  introduction 
into  medical  practice  of  the  clinical  thermometer,  as  a  direct  and  simple 
metho<l  of  determining  the  presence  or  absence  of  pyrexia.  This  was  not. 
indeed,  a  novelty.  About  a  hundred  years  previously  the  instrument 
bad  been  used  by  Bocrhaavc  and  by  his  pupils  Van  Swicten  and  l>c  Hacn ; 
and  tlic  last  of  these,  who  was  the  hrst  clinical  teacher  at  ViL-nna,  had 
discovered  Ihe  striking  fact  that  in  ague,  during  the  cold  stage,  the  tempera- 
lure  of  the  blood  is  increased.  But  when  in  1850-51,  Traubc  and  BArcn- 
sprung  independently  published  papers  on  the  subject,  no  one  else  was  in 
iKe  habit  of  making  ihcrmonietric  observations  at  the  bedside.  From  that 
date  Wunderlich,  of  Leipzig,  devoted  infinite  pains  to  the  study  of  tempera- 
ture in  all  diseases.  In  this  counliy  the  practice  was  soon  adopted  by 
Parkes,  Ringer.  Aitken,  and  a  host  of  others;  and  wc  may  safely  assert  that 
it  will  never  again  be  abandoned. 

The  use  of  the  thermomeler  in  clinical  practice  requires  considerable 
care,  if  the  results  are  to  be  relied  on  as  being  even  tolerably  accurate.  The 
instrument  is  most  cominonl)'  placed  in  the  axilla,  but  sometimes  in  the 
closed  mouth,  the  rectum,  the  fold  of  the  groin,  or  elsewhere.  Now,  it  is 
essential  to  obseT\-c  thai  whichever  of  thcw  places  may  be  selected  for  the 
purpose,  the  temperature  which  is  to  be  obtained  is  that  not  of  any  part 
of  the  cutaneous  surtiwc,  but  of  the  dcciwr  sinictnres  of  the  body,  an 
inch  or  more  below  the  level  of  the  skin.  To  determine  the  surface 
tcmpenitUFc  of  any  region  is  <iuitc  another  and  a  most  difficult  matter. 
Inslruntents  which  have  l«:cn  called  surface  thermometers  have  been 
constructed,  with  the  receptacle  for  the  mercury  of  such  a  shape  that  one 
side  of  it  can  lie  flat  on  the  skin  while  the  other  side  is  protected  with  3 
non-conducting  material,  »o  u.«  to  diminish  as  much  as  possible  any  loss  of 
heat  from  it-  But  to  cover  up  any  jiart  of  the  surface  of  the  body  is,  ^U» 
fiUta,  to  raiw  its  temperature  above  ihut  at  which  it  previously  stood. 

Thus  when  a  thermometer  bulb  is  placed  deeply  in  the  axilla,  the  fold 
of  the  groin,  or  cUewhere,  the  mercury  goes  on  rising  until  it  indicates  a. 
temperature  conoponding  very  closely  with  that  of  the  solid  substance  of' 

SO 
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I  limb,  at  the  same  distance  from  the  ^in  as  thit  at  which  the  instrument 
[b  buried.     Conie<iuently  it  U  extremelj  underlain  wliai  lenuth  of  time  such 

fsa  obKTvation  may  take  for  its  comjiletion.     A  great  deiU  dejientU  upon 

rwhctber  the  pan»  wrcre  dcnely  in  otntnct  licfore  the  theTmometer  was 
biuixluced.  Thus,  if  the  patleot  i»  lying  on  one  side  in  bed,  one  shoutd 
ftlvran  chooM  the  more  dependent  of  the  two  armjiiti,  since  it  will  give  a 
hxrtl  tctnpenture  fur  more  i)tii<-kly  than  the  other  one.     When  ii  tliennometer 

^lu>  on<re  risen  to  it»  full  hei|;hc  in  the  axilla,  a  *e<'ond  one  plart-d  in  the  same 
:  iratnediately  afterward  wilt  rke  to  the  nme  point  in  from  three  to  five 
Ble&.  But  It  is  a  ver)-  different  matter  if  the  arm  h.xs  Iteen  .separated 
ftom  the  chat,  so  tliat  the  axilla  lias  rontained  air,  and  perhaps  x  thick  fold 
i>f  the  undenJothing.  It  n]ii.'<t  then  it:>elf  rite  through  fcveral  degrees 
before  it  can  bring  the  thermometer  to  a  rtationarjr  point.  And  the  length 
or  time  reijuired  for  this  to  take  place  will  vary  indefinitely,  according  as 
the  (irculation  of  blood  in  the  periitlieral  parts  of  the  body  is  active  or 
oibcnrbe.     When  the  ^in  is  hot  and  turgid,  as  in  srarlet  fever,  a  compara- 

[  lively  •Jiort  jKriud  will  Miflice ;  in  the  cold  stage  of  ague,  and  still  more 
dnrinj;  the  collapse  of  cholera,  it  is  doubtful  whether  an  axillar)'  tempem- 
turc  i-^n  ever  be  relied  on.  It  bt  to  be  obterved  th;tt  this  uncertainty  is 
altogether  independent  of  any  defect  of  sensitivenes  in  the  instrument  which 
hauicns  to  be  employed. 

I  have  gone  into  the  matter  thus  minutely  becauw  there  It  reason 
to  believe  that  the  scientific  ^-atue  of  ihcrroometnc  observations  made  in  this 
country  u  largely  impaired  by  the  romp-iratiwly  short  space  of  time  devoted 
to  them.  It  ii  tomraonly  thought  thai  from  three  to  five  mimitct  ntSice 
for  thit  porpoKi  and  it  must.orcouDe.beadmitted  thala  tempcraiiircabove 
the  nortnal.  hotrevcrquicklyobtained,isaimsitive  fact,  which  from  a  practical 
point  of  view  can  ne\-cr  be  worthier.  I>r.  HSumlcr  has  thown  f "  /iri/.  M(d. 
Jamm.."  1M4),  by  direct  experiment*,  that  even  whim  all  ordinary  precau- 
tions are  taken,  il  may  easily  h.-ippcn  that  too  low  a  reading,  by  .3  to  .8  of  e. 
dqpre  Fahrenheit,  b  arrived  at,  when  the  ihcrmomcicr  is  mthdrawn  from 
the  asilb  at  the  er>d  of  five  minutes.  He  found  that  from  eleven  to  Iweniy- 
fiMir  uuuutcx  are  re<iutred  to  give  an  abtiolutcly  trustworthy  result,  l.iebcr- 
acteer  goe*  uill  ranher;  for  even  of  a  )>criod  of  from  fifteen  to  thirty 
BMamo.  he  does  not  say  more  than  that  it  suffices  for  the  majority  of  cases. 
The  rule  which  be  lays  down  b  that  the  insiniment  should  t>e  observed  to 
nnvi-'  -•••t-inary  for  five  mintilcs  before  it  is  removed. 

I:  '.d,  in  pLiciitg  the  bulb  in  theaxilb,  Ihni  no  clothes  should  be 

I  sUo^ni  i»  remain  tn  contact  with  il,  and  that  the  skin  should  gm.sp  ii  firmly. 
If  there  be  any  jiersptration,  the  hollow  must  first  lie  wijicd  dry.  The 
tnn  ihould  then  be  (<>Idcd  acroxt  the  chest,  and  the  hand  may  be  made  to 
lake  bold  of  the  opposite  arm,  while  the  opposite  hand  support?,  the  elbow  of 
the  ude  on  which  the  thermonveter  it-  Whenever  the  pnits  do  not  seem  TO 
(DevtckMcly  round  the  initrumcni,  »omc  other  region  should  be  selected.  The 
momh  b  uifty  suitable,  if  one  ran  dejiend  upon  the  ]>aticnt's  keeping  it 
eoaiaiilJy  doted  and  breathing  entirely  through  the  nose.  The  tnilh  may  be 
pbced  ctlhcr  beneath  the  side  of  the  tongue  or  at  the  twick  of  the  check. 
Dr.  Blamler  found  that  from  nine  to  eleven  minutes  sufficed  to  raiM  il  to  1 
fixed  potnt  there.  Butof  all  posible  localities  for  ihermometricobservatioos, 
Ifar  Return  n  by  fiir  the  best.  It  would  always  Im:  preferred,  did  not  con- 
WSentioDs  of  de<.ency  stand  in  the  way;  and  in  very  young  children,  as  well 
IK  ie  old  people,  thu  may  ofien  l>c  neglected.  An  important  advantage  is 
the  uving  of  time,  for  from  three  to  six  minutes  are  enough  t^  give  a 
tRBperaiurc  of  scientific  value.  ConscqiKntly,  it  is  advisable  to  moke  u«c  of 
the  tertum  wbene\-cT  much  depends  upon  the  exact  temperature  at  the 
BosKBi.  or  wtien  an  ice-bath  may  p^bsps  be  required.     And  it  is  to  be 
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noted  that  a  rccial  tciupcmturc  can  be  taken  with  a  registering  thermometer 
when  tlii;  lioily  is  immersed  in  cold  water. 

When,  after  the  witlidrawal  of  (he  in&trumcnt,  the  index  has  "been  read, 
it  is  common  to  dot  down  the  result  on  a  &heet  of  jiapcr  ruled  for  the  purprace. 
Observation!!  ore  repeated  at  regular  intervals  twice  a  day,  evcrj*  two  houre, 
or  even  oftcner,  and  each  successive  reading  is  recorded  in  a  similar  manner. 
Lines  are  then  often  traced  from  dot  to  dot,  so  as  to  form  what  is  termed  a 
"chart."  It  is,  however,  very  important  to  remember  that  the  result  U 
entire!)'  anificiat.  Howoer  short  may  be  the  inter»-als  at  which  the  ther- 
mometer is  a}>])lied,  there  is  no  reason  for  supposing  that  the  [latient's 
temjierature  moves  straight  upward  or  straight  downward  from  one  ]>oint 
lu  another.  And  when  the  intervals  are  long,  as  when  the  instrument  ix 
employed  only  twice  in  the  twenty-four  hours,  there  is  not  even  a  [>roba- 
bility  that  the  dots  marked  on  the  chart  each  day  represent  respectively  the 
tnie  maximum  and  the  true  minimum.  We  shall,  indeed,  presently  see  that 
in  disease,  as  in  health,  there  are,  as  a  rule,  certain  daily  Huci nations,  the 
temperature  being  geneially  highest  at  a  jioittcular  hour  in  the  evening  and 
lowHt  in  tlie  morning.  But  even  when  the  oliscr\ations  arc  made  just  at 
those  time.1,  there  is  no  security  that  the  rule  is  observed  in  thai  s])ecial 
cose  on  any  one  day.  And  it  is  always  highly  probable  that  between  each 
ja'iT  of  observations  there  may  have  been  two  or  three,  or  even  several,  ascents 
and  descents  of  the  temperature  which  allogclher  escape  notice.  I  ihere- 
fure  [irefer  to  make  no  chart  at  all,  but  to  place  the  figures  themselves  in  two 
vertical  lines,  one  for  the  morning  the  other  for  the  evening. 

The  rouTsc  of  pyrexia  is  naturally  divisible  into  certun  periods  or  stages, 
which,  however,  var>-  greatly  in  length  in  different  diseases.  P'irM  comes 
the  " pyrogeiictic "  or  "initial  "  stage ;  during  its  continuance  the  tem|>cra- 
tiire  rises  more  or  te-w  steadily,  the  rise  being  iiiierrupicd,  if  ii  extends  one, 
two,  or  more  ila)'^,  by  the  daily  flucluations  already  alluded  (o.  When  it 
IK  of  short  dumlion,  or  whc-n  ilie  rise  i*  at  fir>t  ra]iid,  there  is  com- 
monly a  shivering  lit  or  rigar.  The  se<f)iKl  ^lage  nt  the  /mtigitim ;  in  it  the 
temperature  reaches  its  acmt  nr  highest  [wmt ;  but,  not  in  frequent  I )[, 
since  thi«  stage  may  la.<st  for  several  days  or  even  two  or  three  weeks,  it  is 
characlerized  (indejiendcntly  of  the  daily  ilucluation.NJ  by  a  series  of  irregular 
slight  ascent*  and  descents,  so  that  the  highest  itoint  or  one  very  near  it  may  be 
touched  agnin  an<l  again  at  longer  or  shorter  intervals.  The  third  Mage  is 
[.that  of  "  deferveitcence,"  during  which  the  tem])er3ture  falls  again  to  norraal. 
Sometime,  however,  it  is  sejiarated  from  the  second  stage  by  an  intervening 
period,  called  by  Wunderlich  the  "amphibolic"  stage,  in  which  irregular 
exacerbations  and  reraLwons  are  observed.  Or,  again,  there  may  at  the  end 
of  the  second  stage  be  a  marked  rise  of  tem|ieralure,  termed  by  Wunderlich 
the  " ptrturbalh  (ritita."  The  third  |>eriod,  that  of  defer^-escence,  is 
sometimes  protracted,  sometimes  short  and  sudden.  In  the  former  case  the 
pyrexia  ha»  been  .said  to  end  by  lysis,  in  the  latter  t>y  crisis.  The  nile  is  to 
Klicak  of  a  critical  termination  only  when  the  fall  tg  a  normal  temjwraturc  is 
completed  within  thirty-six  hours  ;  Inil  .sometimes  the  third  stage  begins  with 
a  slight  luid  gradual  descent,  which  after  two  or  three  da)'s  ends  in  a  crius. 
When  defervescence  is  rapidly  accomplished,  it  is  generally  accompanied  by 
prolnse  sweating,  and  sometimes  by  an  abundant  flow  of  some  other  secretioD. 

That  Wunderlich  and  others  should  thus  have  adopted  the  lenn  "  crisis  " 
is,  (  think,  to  be  regretted.  For  it  is  ^^arccly  [xnsible  fur  any  one  who  has 
had  occa.sion  to  refer  to  the  medical  writings  of  the  ancients  to  sliake  off 
entirely  the  remembrance  of  earlier  mystical  notions  which  formed  a  very 
important  part  of  their  teaching.  When  I  come  to  descrilie  the  s)>eciAc  lorms 
of  fever,  we  ahall  find  that  each  of  them  has  a  more  or  lesii  dcfmitc  duration, 


llVrERrVREXIA — PARADOXICAL  TEMrERATVKES.  53 

Bn<)  (hat  OIK  can  ol^n  confidcnti)-  \ook  fonnrd  to  a  rtitiirc  <I.iy,  a  nwk  ot 

two  itiuani.  m  ihat  in  which  ilcfcnescence  b  likely  to  take  fiLice.     But  this 

tii  vcr>'  £u  from  vhat  the  Gieek  wTiter*.  or  esen  itome  ino«lem>,  have  meant 

Jliy  critical  days,  their  idea  Ueiim  t)iai  all  feven,  witlvoiit  reference  id  differ- 

I  cnco  between  tbcin,  thould  come  to  an  end  on  certain  days  rather  than 

on  athcn,  «o  thai  when  one  critical  day  wa»  |)aa«ed.  the  <]i5ca.w  might  be 

cxpn-ted  to  run  on  until  the  next  rritiial  day  occurred.     The  whole  of  the 

doctrine  in  <|ac*tion  uatMolutely  without  foundation. 

After  defefreKence,  the  ieni|>eTature  often  remains  for  scene  days  slightly 
subnormal.  It  i%  alio  lev*  stable  than  in  hralth,  being  ea.<iily  dijtiurbed  by 
>li<hl  causes  w  that,  fnr  exam]>le,  a  rise  of  two  or  three  degrees  is  opt  to 
follow  the  fimt  iolid  meal. 

It  IS  oAen  conrcnient  to  be  able  to  express  in  general  terms  the  degree  of 
mrrsu.  withoot    giving   the  ariiial    teniiwratiire.      .\nd    Tor  thii   purpose 
Wiindi-Tlit-h\  I'tnuifiialKin  may  be  adopted  with  advantage  ;  it  u  as  follows : 
I.  ^tftbrilt.  temji-  OT.s''-ioo.4''  CaT-S'-jS*  Cent.). 
J.  SaihilrfthriU,  temp.  100.4°- 101.3*  (38*-^. 5'  Cent.). 

3.  M^tfraufy /tMU,  tKrau.  loi-^^-ioj.!*  in  morning;  ioi.3*-io3.i* 
tn  e»'cning  i X^-^^-i*}"  Cent,  in  morning  ;  38.5'-39.5°  Cent,  in  cvenina). 

4.  Dtd-ifJiy  febrile,  tvnip.  about  tot.i"  in  morning,  about  104"  in 
ereninj;  {39. 5°  Cent,  in  morning,  40.^'  Cent,  in  evening). 

5.  /^tf.ii^/l'M/f,  temp,  above  103. i^in  morning, above  104.9*  in  erening 
<J9,5*  Cent,  in  morning,  40.5°  Cent,  in  evening). 

6.  ffyf<rf>rrft»e,  temp,  approaching    107,6"  or  even  higher  (43*  Cent,), 
The  Tuutinv  u<<e  of  ihewe  exprtwions  nuy,  however,  under  certain  circum* 

stances,  mggest  a  £ilie  imprenion  a»  to  (he  gravity  of  particular  ca\e«.  In 
children,  fever  i»  »ci  up  very  euily  ;  an  cvxning  temperature  of  105*  may  \k 
dne  to  com  I  j>ni  lively  trifling  causes;  and  on  the  following  morning  the 
thCTmometcr  nuy  not  rite  Eir  aliove  the  normal  point.  So,  again,  vrnfiitive 
I  wtHBca  tooielimn  showa  "  highly  febrile  "  condition,  when  the  rei^iilt  proves 
thai  no  a[ifarrnily  :ulc()iule  caiivr  for  it  has  tm-n  present.  On  the  other 
toad,  in  uld  people  the  tcni|ieraliirc  is  apt  to  be  below  what  one  would  have 
ra|)ccled,  from  the  gravity  of  the  case. 

With  regani  lo  the  term,  fiyfvrpyrfxia,  I  shall  h.ive  to  nuke  some  remarks 
(unhrr  on.     At  what  immt  ii  should  Iwgin  10  l>c  iiwd  n  somcwhai  nDcenain  ; 

lit  i*  generally  nndcr»lood  to  mt-an  Kiii.h  a  lcini>rr<iliirc  as  is  sufficient  of 

~Ttu  endanger  life,  if  coniiniicd  for  any  length  of  lime.  Casc-s  m  which 
[he  ibrrnKnnrti-T  riv^  10  109' or  110"  (43.5°  Cent.)  are  very  exceptional. 
and  most  obxr^cr^  ihink  that  they  are  invariably  accomjtanicd  by  severe  and 
alaming  symptonu.  Juit  before  the  death  of  a  iNiiient  from  tciamis  Wiin- 
deriKh  obuinnl  a temi^crature of  113.55*  (44-75  Cent.);  this  iis  slid,  both 
by  him  and  by  I.icbcrraci»ier,  to  be  the  highest  rcuding  that  hoK  hitherto 
bceo  cintainlr  taken. 

Oo  the  frfhcT  hand,  there  have,  in  this  country,  been  recordc<I  a  few 
iitttances  in  which,  if  they  can  be  relied  on,  it  would  seem  that  far  higher 
teiBperaiuie»  have  occurred,  not  only  wilhoiit  l>eing  followed  by  death,  but 
iDtDCtinxs  without  Iwing  attended  with  any  Hfriotis  symptoin.H  wliatcvcr. 

The  iSni  ca>e  of  thu.  kind  wa.->  otiserwd  by  Mr.  J.  W.  Tcalc  ('■  CHh, 
Thntr.."  1875).  in  the  jienKm  of  a  yoimg  lacly,  who.  by  a  severe  accident, 
hid  voeral  nt>s  brcAen,  and  aflemards  suffered  from  great  tcndemcas 
own  the  dontal  rcrtebne.  Two  months  bter  her  temperature'  wra^,  one 
d»y,  taken  at  1 10* ;  and  afierwani«  the  index  of  the  thermometer  wai,  on 
foot  occanioQS,  buried  in  the  bulb  at  the  top  of  the  instrumcnl,  at  a  point 
abo*v  l»i*.  Somctimea  tlie«  extraordiitaiy  temperatures  were  taken  in 
the  uilbc,  soaketimes  between  the  thighs,  or  even  io  the  rectum.     She  was  at 
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lini  in  an  MLceedingly  weak  uale,  but  she  gradually  improved  jnd  regaif 
Eiir  health. 

Other  cxjunplex  of  "  ]iani(loxi<.iil  tern fieratii res,"  iut  thev  have  been  railed, 
have  l»eeti  nvet  wit  hy  Dr.  Donkiii  ("  Brit.  Med.  Journ.,'  1879).  Hi>  fiwl 
case  vrat  llut  Df  a  niin(e,  who  vaxr.  rei.'uverin){  from  enteric  fe^'cr,  wImii  the 
thennomL'lwr  wa.t  found,  one  iiiuht,  to  regLsier  ■  to°.  AfterwanLi  very  hi)(h 
tern  I  k;  rail)  res  K^re  reiicatedly  taken,  on  ann^le  occasion  one  of  ■11.6°,  )-et 
no  .lymiitom.i  rutiUI  lie  discovered  accompanying  this  reading  beyond  a  feel- 
ing de^crilwd  liy  the  jjHtient  a»  une  of  "flushing"  or  "  nuihes  of  Seal." 
But  |M:Thii|H  the  mo^t  lingular  cin:unisUknce  of  all  wa»  the  cvan<m-ent  trhar- 
acier  of  thix  ])>-rexia,  if  it  deierves  tliat  name  ;  once  tlie  thermometer  rtMC  to 
107. >°  ill  the  right  axilla,  wherea.-!  five  minuter  later  it  Mood  at  98.6°.  In  the 
mouth,  a  tein]>crature  of  106°  wa&once  olMerved.  Ildocsnotappear  that  the 
inslnimcnt  wax  ever  hel<l  in  situ  while  iuch  extraordinary  results  were  l>eing 
obtained,  but  the  patient'*  hnnds  were  watched,  the  idea  of  imposture  being 
well  kepi  in  mind.  .Seven  other  caaen  are  cited  by  Dr.  Dunkin,  all  but  one 
of  them  being  in  females. 

In  1879  ^  remiukable  instance  of  this  kind  ocrnrred  in  Guy'»  Hoapiial, 
under  Or.  Moxon.  The  jialicnt,  a  uirl  of  21,  had  lieen  in  the  ward  for 
phthisis  during  ten  months,  when,  <in  the  evening  of  July  35th,  her  teTnt)era- 
lure  n-a-s  lakvn  at  107.4°  ^"d  abuut  an  hour  afterwards  at  tio.S^.  She 
ai)|)eared  to  be  sulTcring  somewliat  from  dyspnica.  On  the  fiillowing  room- 
ing the  thcnnomeler  stood  at  99.8'^.  During  the  next  few  months  uie  mont 
extravagant  variations  of  tem|ifratiircs  were  retonled.  On  cmeoccauion  Dr. 
Midiomed  obtained,  simultaneously,  a  reading  of  toa"  in  one  axilla,  oitc  of 
about  114°  in  the  other  axilla,  one  of  107°  in  the  mouth.  On  changing  over 
the  instruments,  the  highest  temperature  was  attained  in  the  axilla,  where  it 
had  l>efore  been  lowest,  that  of  the  mouth  being  now  104°.  Anotliet  day 
B  muill  rvgi.Hlering  thermometer  cave  101.6^  in  one  axillti,  while  another 
one  in  the  other  axilla  gave  109.4*  ;  bill  directly  afterword*,  when  iwo  large 
inKtnimcnis  without  indices  were  used,  and  when  the  [\-itient*s  aims 
were  held  all  the  lime,  the  tetn[>cnilure  stood  at  103°  on  each  side.  Dr. 
Mahomed  noted  that  the  skin  always  felt  moist  and  of  the  ordinary 
temperature,  even  when  a  very  high  reading  of  the  thermometer  liad  just 
lieen  obtained.  He  never  got  a  .high  tcmiwrature  with  a  nonregiMering 
thermomricr,  when  he  himself  held  the  inKlrumcnt  in  the  axilla,  keeping  hi* 
hand  pressed  ag.iinst  the  (wtitnt's  arm.  It  is  certainly  difTic  iilt  to  avoid  the 
conclusion  that  in  ihli  rate  %q\xk  deception  was  practiced,  although  its  nature 
was  never  diiKOvered.  The  girl  died  oi  dise;ise  of  tl)e  lungs  on  Man-h  iid, 
■  880.  Can  a  patient,  without  being  olnen'cd,  wpieeze  or  rub  ttie  bulb  of  a 
thermometer,  so  as  to  drive  the  mercury  up  ? 


I 


I 


In  studying  the  nature  of  pyrexia  we  may,  in  the  fmt  pbce,  nfely 
amtime  that  llie  tovrett  of  febrdc  heat  do  not  differ  in  kind  from  ihoK 
vhich  normally  keep  the  human  body  at  a  temjxrature  above  that  of  the 
external  air. 

In  iS6i  the  lale  Prof.  Tnuilie,  of  Berlin,  ]>roi>ounded  the  theorj-  that 
the  quantify  of  heat  generated  (luring  fever  is  al^o  the  same  as  in  health, 
and  that,  m  EkI,  pyrexia  consists  in  a  diminution  in  the  amount  of  heat 
given  off  from  the  body.  His  theory  lias  since  Iwcn  shown  to  be  incorrect, 
but  it  is  right  to  add  that  it  formed  the  starting  point  oi  very  numerom 
obien-aiions  and  experiments,  by  which  our  knowledge  has  l>een  immenwly  ^J 
increased.  ^| 

There  would  be  no  difficulty  in  atlribiicing  either  a  rise  or  fall  in  the  ^^ 
tem[ierature  of  the  liudy   to  an  alteration   in  the   loss  of  heat,    while   its 
production  remains  unchangeil.     Itui  in  pyrexia,  when  the  tem[)erature  has 
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risen  10  a  certain  point,  it  is  often  stationary  there  for  some  honnt;  and 
for  several  daj-s  it  may  oscillate  upward  and  downward,  always  remaining 
above  normal ;  exactly  as  in  health  it  oscillates  above  and  below  98.4°. 
Now.  it  is  clear  that  such  a  maintenance  of  a  fixed  high  tempeniiure  is 
of  itself  fatal  to  Traube's  doctrine,  as  it  would  efjiially  he  tata)  to  any 
hypothesis  that  should  atirilniie  fever  merely  to  an  increased  geiuration 
of  heat-  For,  in  order  tliat  the  temperature  should  remain  stationary,  the 
amount  of  heat  generated  in  a  given  period  of  time  and  thearaount  ofheailoit 
in  the  same  period  must  be  e(|ual.  Thus  it  is  certain  that  in  fever,  as  in  health, 
the  regubtion  of  iem[*eraIUTe  still  goes  on.  although  ihe  [>oinl  at  which  the 
dtcrmoiDeter  stands  tsdiflcrent.  Licberincister,  in  1664,  took  advantage  of 
an  attack  of  ton&illitb  in  his  own  person,  to  demonstrate  this  tact  very  clearly. 
His  temperature  having  risen  to  between  loi^and  103'.  he  expascd  his  bod^' 
to  cold  air,  and  washed  himself  with  cold  water;  and  he  found  that  this 
caused  a  slight  rise  of  the  axillary  temperature,  from  contraction  of  the 
superficial  vessels  and  diminution  of  loss  of  heat  from  ihc  skin,  exactly  as 
would  have  occurred  under  normal  circumstances.  The  same  observer,  in 
18W.  by  noting  the  changes  in  ihe  lempcraliirc  of  the  water  of  a  eotd  bath, 
in  which  he  placed  a  man  suffering  from  acute  pneumonia,  was  able  to  calcu- 
late that  the  immersion  caused  a  greatly  increased  production  of  beat,  far 
more  heat  being  given  off  than  would  have  corrcsjicndcd  with  the  mere 
lowering  of  the  temperature  of  the  pjiticnt.*  So  also,  35  Cohnheim  remarks. 
one  may  throw  a  fever  patient  into  the  most  promise  perspiration  by  the  sub- 
cutaneous injection  of  pilocarpine,  when  the  loss  of  heat  from  the  cutaneous 
stirface  mtist  necessarily  be  coormonsly  incrcaficd,  without  causing  any  fall 
in  his  iem[jeraturc. 

Another  striking  illustration  of  the  lact  that  the  ph>-siological  proccM  of 
heat  regulation  is  still  in  action  during  the  course  of  pyrexia,  is  afforded  by 
the  persistence  of  the  regular  daily  fluctuations  of  temperature  to  which  I 
have  already  more  than  once  alluded.  Wundcrlich,  indeed,  formerly  thought 
that  the  range  of  these  fluctuations  was  wider  than  in  health,  even  when  the 
fever  was  such  as  would  commonly  be  called  continuous.  But  JOrgcnsen 
and  others  seem  now  to  have  shown  that  they  arc  identical  with  the  normal 
flaciuations  in  every  respect  except  that  they  take  place  at  a  higher  iher- 
momctric  level.  In  pyrexia,  as  in  hfialth,  the  rule  is  for  the  temperature  to 
rise  more  or  less  constantly  during  the  day,  and  to  fall  during  the  night. 
The  minimum  occurs  at  almut  6  or  7  a.  M.,  the  niaximum  at  aliout  6  p.  m- 
The  range  of  Aucluation  appears  to  be  generally  as  much  as  i"  C,  or  even  a 
little  more,  so  that  it  approaches  z"  Fahr, 

According  to  Liebcrmcistcr,  these  daily  curves  of  temperature  arc 
probably  due  to  the  influence  of  muscular  cxercion  and  of  food  upon  the 
body,  notwithstanding,  certain  obvious  obji'clion.s  to  such  an  interpretation 
of  them.  One  of  the  objections  is  that  healthy  men  work  and  eat  to  a  much 
laicf  hour  in  the  day  than  6  o'clock,  p.  m.,  after  which  the  tcm]>cratitrv 
begins  (o  fall ;  this  Liebcrmcistcr  meets  by  what  is  termed  the  '■  principle  of 
compensation,"  according  to  which  every  rise  in  temperature  tends  to  be  fol- 
lowni.  after  an  interval,  by  a  fall  below  the  normai  pomt ;  he  siippow«,  in  fact, 
that  the  power  of  food  and  of  exertion  to  raise  the  bodily  heat  i*  exhausted 
daring  the  early  part  of  the  day,  after  which  the  inevitable  recoil  takes  place,  in 
sp^tcof  them-  Ttie  other  objeciion  is  that  ihcdaily  fluctuations  do  not  dlwp- 
pear  when  a  pcrmn  remains  in  l>cd  all  day,  and  takes  no  food.  I.iel>ermeisier 
accounts  (or  this  by  apjicding  to  the  influence  of  habit.  Kvidently  the 
[)Ct»i^ten<*e  of  the  fluctuations  during  pyrexia,  when  the  [xitient  is  pi;rhap« 
absolutely  helplc»  and  bos  fluid  nourishment  at  regular  inter^-al.t  through 

*Tbe  accatacyof  ltii«  calculxtion  huunce  been  dlspultd  hy  WinlemltK  and  othen. 
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the  twenty-four  hours,  requires  and  admits  of  the  very  same  explana- 
tion. It  !>eciiis  to  otc,  Ihcrefore,  that  LiebermeUicr  fiilly  establishes  the 
position  which  he  takes  u)),  namely  that  pyrexia  consists,  not  in  a 
mere  rise  of  the  leinperamre  of  the  body,  still  less  in  increase  of 
heat  generation  or  in  diminution  of  loss  of  heal,  but  in  a  change 
in  the  normal  function  of  beat  regulation,  by  which  the  production  of 
heat  and  its  iota  are  so  balanced  as  to  create  and  mainiam,  while  the 
pyrexia  loAts,  a  hi(;her  temiKralure  instead  of  the  normal  tem)ieratuK. 
dae  mi);ht  imagine  tlie  index  of  the  reflating  machinery  to  be  shifted 
u^jwurd.  so  that  it  is  "set,"  not  at  98.4°!  but  at  iot°,  loa",  103°,  or  ewn  a 

I  still  higher  point.  Cohnhciin,  indeed,  rejects  this  view,  summarily  and 
almost  with  contempt,  evidently  imagining  that  it  contains  only  a  veibaJ 

rioluiion  of  the  problem,  but  in  reality  (as  I  think)  failing  to  appreciate 
wlut  the  problem  is.  Of  course,  we  are  at  once  met  by  the  diBiculty  that  of 
the  nature  aiid  seat  of  the  function  of  heat  reflation  we  have  no  certain 
knowledtje,  although  its  existence  a  indisputable.  Ueberineister's  notion  b 
that  somewhere  in  (he  upiwr  |iart  of  the  cord  there  are  two  centres,  more  or 
lest  closely  connected,  but  opposed  in  their  action,  one  of  which  U  termed  by 
him  the  "  exci  to -caloric  "  system,  the  other  the  "  moderating  "  .system.  It 
must,  however,  be  allowed  thai  the  stability  of  die  process  of  heui  re^julation 
in  fever  U  by  nu  means  so  greul  as  in  health. 

I'he  view  tliat  pyrexia  is  a  definite  modification  of  a  ]ih)-Nio logical  ]>roce9S 
yWCords  well  with  a  doctrine  which  is  now  gaininf;  ground,  and  which  xae& 
'likely  to  bear  valuable  fruit,  namely,  that  tliis  morbid  condiiion  fulfilli  a 

iiiiniose  in  the  economy,  com|>arable  with  that  which  we  shall  see  lu  be 
ulmled  by  intlammation.     The  conception  of  fever  a->  having  a  salutary 
I'influeace  is,  indeed,  as  old  as  Hippocrates,  and  it  can  be  iraccdall  through  the 
.  middle  a^>  >nd  down    to   our   time.     But   our  immediate   predecewon 
recoiled  with  terror  from  all  expb nations  that  could  btr  called  *'  Icteological. " 
And  il  ■■'  only  of  ble,  Mn<  e  the  contagious  imnciples  of  some  .it  tcaxt  of  the 
fBpecific  di.sen.-ies  have  l>ecn  shown  to  be  living  organisms,  thai   it  has  been 
'  possible  to  understand    how  pyrexia   may   hnng  alioul    its    own  cure,  by 
I  oestroyins  the  very  agents  wlii<*n  set  it  ujj.     In  discuwing  Relajning  Fever, 
Agite,  ana  Enteric  Fever,  1  .>hall  give  e^'idence  thai  this  is  the  auv. 

The  c-hief  conditions  under  which  pyrexia  uccun;  fall  iialumlly  into  two 
groups ;  sometimes  it  is  "  .synipturaalic  or  secondary  to  a  loral  inHunmalion ; 
sometimes  it  is  "  idJO[)alhic  "  and  "e.-sential,"  and  depends  on  the  enlnnce 
of  a  ro:\tagi»n  into  the  blood.  Now,  recent  researthcs  !icem  to  le.id  to  the 
ConcluMon  that  "symptomatic  "  fever  may  likewise  serve  the  jiuqHMc  of 
frcving  ihe  blood  from  living  organi.nins.  It  was  cx])erimcnlally  >Jiown  by 
llreuer  and  Chrotuk  tliat  the  diviMon  of  the  ner\'es  of  the  linih  nf  an  animal 
has  no  elTect  in  pre%'cnting  the  devel(i|mient  uf  iVver  as  the  result  of  inflam- 
mation in  it.  The  inference  .seems  to  be  inevitable  that  inllainmatory  fever 
it  Ihe  retult  of  the  entrance  of  a  morbid  agent  into  the  blood  fnim  the 
infl.imed  ti.«kues,  and  this  entirely  accords  with  the  okservations  of  Ilillrolh 
snd  Olio  Welier,  who,  so  tar  bock  as  1864,  showed  that  pyrexia  could  lie 
|>rudu(:ed  by  injecting  into  the  blood  either  fn»h  pus  or  dccomi]Osing  tub* 
Stances  of  various  kinds.  With  regard  to  the  nature  of  the  "  pyret<»genous" 
nuterial  in  symptomatic  fever  there  is  more  uncertainty.  At  one  time  the 
|>rcvalen[  view  was  that  it  is  poi^ibly  excited  by  tlie  t>roduc[i  of  inflammation 
when  they  have  re-enter«l  the  blood,  either  directly  or  through  the  lymjih 
stream.  But  ai  present  the  more  usual  opinion  is  that  local  inflaminations 
are  themselves  set  up  by  the  entrance  of  a  jioison  from  without,  and  that 
when  this  is  the  lasc  the  same  poison  making  its  way  into  the  blood  sets  up 
the  pyrexia. 
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Oar  miKt.  however,  utiMrrvv  thai  the  fiK:)  tlut  a  gnrticular  di.ttiirtiance 

a  ph}  liotoijicuil  runction  can,  in  ccruin  cxv:>,  lie  iJiown  to  l>e  fur  the 
benefit  of  the  economy,  is  no  reason  whateviT  why  the  some  kind  of  di.s- 
turtnwre  abould  not  ari^  in  other  caites  whni  no  ptiqHMt!  U  served  bv  it. 
If  there  be  ircntm  for  heii  r«){ubtioii  in  the  con],  nothin^c  is  more  likely 
than  that  ihey  should  Iw  modifk-d  in  their  action  by  cerebral  hemorrhage, 
or  the  §tatiii  cpilepticiu.  And,  on  the  other  h^ind,  there  L%  wmirtimes  an 
lleeiurc  of  pyrexia  as  an  accom|janiinent  of  inten.te  infl.iniTnatiun.1  (esfHN-ially 
}f  the  mcniiiKCs  and  of  the  peritoneum),  which  can  hardly  lie  accounted  for 
ftt  on  the  «ip))Oeiition  that  uime  counter  iiiHuence  it  exerted  ujmhi  theie 

itrci.  cither  direclly  or  thruuKh  the  sympathetic  or  other  nerves. 

The  ureijubir  fever  of  tdio]ia[ltic  anaemia,  of  Icuca^min,  and  of  Hodgkin's 
deesi«  ha&  not  yet  received  a  .satisfactory  (explanation  ;  nor  has  that  which 
accompanies  the  variou.i  formst  of  acute  tuhercidoiii  airc4:[ions.* 

Accoidtnf;  to  LiebermcUler'.s  dcliniiion  of  fc\cr,  the  mere  fact  that  the 
innpeniurc  of  the  lx>dy  i»  rai^ed  U  not  of  itself  a  proof  that  fever  it 

Site*cnL     Id  TctaniiH  the  tem|ie»ture  it  wmetimes  exceedingly  high,     But 
h.  Parker,  in  hi>  Croonian  Lecture*  for  1871,  mifE^^Ced  that  Ihr  heat  of  the 
liiKjjf  in  that  divase  mij(ht  |>erha|Bi  owe  a  different  ori^n  from  that  of  the 
ffwcific   and   !>yinptomatic    feven.      A    similar  o]>inion    has  recently   been 
espccMcd  by  Cohnheim,  who  wotild  abo  exclude  from  pyrexia  the  phcno* 
netu  of  "  tteat 'Stroke."     In  each  cue  it  U  jirotxible  that  what  occurs  i*  not 
«  (hiflint;  upward  of  the  point  to  which  heat  reflation   is  adjusted,  but 
«  gei»efation  of  heat  in   exced  of  that   with  which   the  process  of  heal 
lion  '»  able  to  deal.     The  same  view  may  |icrha|H  be  laken  of  hypci- 
pymu  in  general,  the  proof  of  its  correctnes*  being  that  the  temperalure 
retiuins  statiotiary  at  a  very  hiffh  |)oint,  and  does  not  continue  to 
le  liackward  and  forward,  but  eilner  goe>  OD  rising  until  death  occurs, 
'or  CilU  again  to  a  moderate  le\-el. 

PAyuW'tgira/  C^rte  of  Fever. — As  we  have  seen,  there  is  do  ground  for 

the  Gclief  Ihai  in  p)TexiA  cither  the  amount  of  heat  generated   or  that 

which  i»  knl  n  in  any  way  fixed.      Probably  each  of  ihcm  may  var)-  within 

very  wide  limitj  in  dtlfcrent  diseases,  or  in  difTcreni  periods  of  the  same 

dacMC.     AU  that  ■»  necessary  is  that  they  should  constantly  bear  such  a 

trbtion  lo  one  another,  that  the  bodily  lempcTalurc  is  at  ^rst  raised  to, 

^^and  afterwards  maintained  at,  a  |)otnt  mure  or  lesi  above  the  normal. 

^K    Now,  m  the  initial  ilage  of  fe>-cT,  there  can  be  no  question  that  the  loss 

^Bf  hoi  from  the  rutancoits  turfoce  is  greatly  diminished.     And  .u  there  is 

^■po  fOKWi  whatever  for  supposing  thai  the  c%'aporation  from  the  liing^  under- 

^Ffoca  ■  proportionate  increase,  we  are  probably  justified  in  asniming  that  the 

tool  WM  of  heal  ts  much  less  than  under  ordinary  circumstances.     Since 

tbc  tntmduclioo  of  the  themiomeler  into  clinical  practice,  writers  seem  to 

Kite  fallen  into  a  most  extraordinary  mistake  with  regard  to  the  sur6ice- 

innpcraiure  dunng  rigor.     Wc   have  seen   that,  as   De   Ilaen   long  ago 

Mmtcd  out.  the  lem{>eTa[ure  of  the  dee|x-r  jarts  of  the  body  ih  actually 

ngbcrthan  normal,  and,  in  fact,  rites  rapidly.    Now,  this  has  commonly  lieen 

wen  i<  proof  of  an  altogether  false  conclusion,  namely,  that  the  coldness 

of  the  limtH  and  of  the  ^in  generally,  which  gives  the  jjatieat  so  much 

nrftenng.  ts  iiKrrlv  n  "stdtjeclive  scosMion  pnxluced  by  the  state  of  the 

periphery  nerves.  '     Of  counc,  the  truth  is  that  the  low  temperalure  of  the 

Mrfacc  ts  just  OS  iiMich  a  ]th)%ical  bet  0.1  the  high  tem])era[urc  of  the  blood 

ID  internal  organs.    One  has  only  to  feel  the  shrunken  hand  of  a  man  in  the 

*l  m^f  t>L*  thii  opponniutT  of  rcnuikioe  Ihu  it  u  very  nJiUable  10  s^it:  up 
faofUac  ••  ttectk  "  •*  an  ibilcpni'Uat  -riHety  of  fever ;  «uch  ptciiliarili<«  and  lymptomi 
«  htlni^   M  Htc   pymia  at  pblbUii  will   b<  mistloncil  wlien   Ibu  diMate   l>  under 
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cold  «tagc  of  sguc,  to  be  satisfied  thai  he  is  under  no  illusion  when  he  coni- 
plaim  of  being  cold  ;  and  3  surface  [hennameler  nffords  precit^ly  the  same 
indication  by  the  slownc!*  *iih  which  it  rise*  above  ihe  lempcmturc  of  the 
^surrounding  air,  and  the  tomiwraiively  low  point  which  it  reaches,  however 
much  lime  may  be  given  to  ii.  Thtis  Schtllein,  among  certain  obscn'alioRS 
of  surface  temperatures  to  which  1  shal)  presently  allude,  gives  3  case  of 
tertian  ague ;  and  in  his  chart*it  is  most  striking  to  notice  how,  during  each 
attack,  at  the  precise  moment  when  the  temperature  in  the  axilla  was  rising 
from  98"  to  104°  or  105°  F.,  thai  between  the  toes  fell  still  more  sharply, 
from  95°  to  86",  or  even  below  j  j".  The  cause  of  the  chilliness  experieiiccd 
by  such  a  patient  is  thai  tlie  jwripheral  arteries  are  contracted  and  do  OOt 
allow  of  the  passage  of  a  sufficient  quantity  of  blood  to  warm  the  superficial 
tissues,  and  10  comiKnitaie  for  the  loss  which  is  always  goin|;  on  by  radiation 
and  conduction,  to  vrliaicver  extent  ihe  exhalation  of  fluid  from  the  skin 
may  be  diminished.  A  necessary  consequence  is  a  great  fail  in  the  icmpera- 
turcof  the  skin,  and  one  must  not  forget  that  (his  in  mm  involves  a  lowering 
of  ihe  amount  of  heal  loss,  which  aflfords  one  of  the  means  by  which  (he 
rapid  rise  of  temperature  during  rigor  ia  brought  about.  It  has,  however, 
been  calculated  by  Zimtnermaikn  and  by  Licbermeisier  that  there  is,  besides, 
a  very  gieal  incrca.se  of  heal  production  during  this  stage. 

During  the  /ai/igwm  ihc  tempcramre  of  the  body  may  remain  stationaiy, 
or  31  any  rate  undergoes  comparatively  gentle  oscillations,  so  thai  for  its 
maintenance  no  such  antagonism  between  heat  production  and  heal  loss  is 
required  as  for  the  rapid  rise  in  the  initial  period.  Hon-cver,  in  mtoy 
instances  there  is  still  a  marked  distinction  between  tlie  lempcniurc  of  the 
skin  and  that  of  the  deeper  slrutturcs.  These  cases  afford  special  proof  of 
(he  importance  of  the  clmical  thermometer,  inasmuch  as  the  axillary  or  the 
lectal  temperature  is  found  to  be  above  normal  while  the  patient's  skin 
feels  cool  to  one's  hand  and  he  h:ut  no  nenution  of  fever i.thnaes.  But,  of 
course,  the  comparatively  low  temjierature  of  the  surface  is  a  reality ;  and 
since  the  heat  loss  by  condtiction  and  ridialion  is  certainly  le!«  than  wbm 
the  skin  is  hot,  it  b  fair  to  c^onclude  lliat  fur  the  same  degree  of  internal 
tenipcnimre  the  prodiulion  of  heat  ^n^^t  aluo  be  lew.  On  the  other  lumd, 
there  are  <«riain  disciies  in  which,  when  one  places  one's  hand  u(>on  the 
patient's  skin,  one  feeh  it  to  Ih;  punfcent  and  burning  in  a  very  remarkable 
degree.  Addismi  used  to  teach  that  m  aruCe  jmeiimonia  the  skin  potisased  a 
heat  which  wan  not  observed  in  any  other  <lisea.se  except  iKfliap!)  sciu^et  ftrer. 
And  I  well  recullert  howdisapiwinied  I  wai  when  the  thermometer  was  intn>> 
diiced  into  praitii-e  to  find  that  his  dirlum  seemed  lo  h;ive  no  physical  lounda- 
tion.  An  altemnt  w:ti  made  to  cxpUin  away  the  difficulty  by  saying  that  the 
surface  wnu  peculiarly  dry  in  luutc  |nieumonia  ;  but  this  obviously  was  beside 
the  question,  since  at  any  tem|ier:ilure  almve  that  of  one's  own  hand  a  moin 
skin  must  undoubtedly  feel  holler  than  a  dry  one,  if  it  wYre  poMible  to 
prevent  Ihe  ierai)erature  from  being  lowered  by  ihe  e\'a|Kiration  which  inevit- 
ably occurs.  The  true  solution  of  the  diflirvilty  U  lint  in  acute  pneumonia 
the  temperature  of  the  surface  is  maintained  at  a  [Miini  which  is  very  neatly 
as  high  as  that  of  the  deejier  parts,  instead  of  being  fiu-  below  it,  as  in  most 
other  diseaso,  even  when  there  U  no  moiMure  u[)nn  the  skin.  This  bos 
nxenlly  been  established  by  Schillein,  an  the  result  of  u  series  of  uuefbl 
obsen-aiions  published  in  ^'Virchav^'sArehiv"  for  1876,  upon  Ihe  relation 
between  surface  temperature  and  ititernal  lemjieralnrc  in  various  diseases. 
His  method  was  lo  insert  a  thermometer  with  a  very  small  bulb  lietween  Ihe 
first  two  toes,  fastening  them  toother  by  me^ns  of  an  ela.''[ic  ring.  And  be 
found  that  whereas  in  other  diseases  (including  enteric  fever,  acute  rheu- 
matism, and  phthisis)  (he  instrument  in  ihis  position  always  indicated  a  much 
lower  temperature  than  one  pLiced  In  the  axilla,  there  were  ihrec  diseases  in 
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wlikh  the  difTcreDce  was  very  slight  indeed,  naniely,  u-uie  pnetimonb, 
tiK-asles  and  scarlet  fever.  In  tboe  almost  every  movement  of  tlic  axillary 
temperature  npwrard  or  downvmnl  was  accom]nnied  t>y  t>re<'tsc]y  the 
same  movement  of  the  lemperaiure  lietiveen  the  toes;  whereas,  no  Mich 
relation  could  be  traced  l>etween  the  tuv-o  sets  oT  oluer^alions  in  any  other 
febrile  complaint.  It  muu,  however,  )>e  remarke<i  that  in  uiany  dUea&es 
sur&ce  tcmpcraitira  are  from  lime  to  time  Liken  which  are  absolutely  as 
hich  ail  thoae  in  acute  pneumonia ;  and  it  Ls  [Kohable,  ai  I  Have  taught  for 
a  lonj;  time  in  my  lectiirvH,  that  a  siill  more  striking  confirmation  of 
Addison's  doctrine  would  be  obtained  if  we  were  ouly  t4>  note  tlie  r»i>idity 
with  which  a  mriace  thermometer  rises  when  a)>|ilie<l  to  the  skin  in 
different  complaints.  For  in  that  way  we  should  be  mimattng  the  amount 
of  heat  which  the  surface  u  giving  off  by  <:ondurtion ;  aud  ii  a  thU  that 
one's  hand  appreciates  wheu  laid  upon  a  patient's  skin.  I  have  no  doubt, 
however,  that  at  least  one  oiher  disease  would  have  to  be  added  to  those 
enumerated  by  Addison,  narael)-,  ai-uie  rhetnnatiMn  when  complicated  by 
hyperiiyrexia.  It  is  evident  that  in  oriler  to  maintain  such  a  uniform  high 
temperature  of  the  superfu-ial  as  well  at  of  the  dee{>er  parts,  in  spite  of  the 
great  loss  of  Iteat  which  must  iieceiMarily  occur,  the  generation  of  beat 
must  be  far  }>rcatcr  iu  all  these  com|iUinis  than  in  others  in  which  only  the 
interior  of  the  liody  is  raised  to  a  .timilar  degree  of  heat.  So,  also,  when 
the  skin  jterspim  freely  <!uring  the  /at/rgium.  the  teiiijicraTiirc  wilhio 
remaining  high,  there  tan  be  no  doubt  that  the  production  of  heat  muit  be 
proportionately  increased. 

Of  the  stage  of  deftntst<ntt,  I  have  only  to  remark,  that  tlie  profuse 
sweating  which  so  often  accomiNiuies,  wlien  crisU  lakes  place,  pb)'s  an 
important  inn  tn  bringing  about  the  rai)id  fall  of  internal  temperature. 
Bui  it  is  not  to  lie  reganled  as  the  <jiuse  of  the  <lefcr\esi-encc ;  the  fact  being 
that  the  stale  of  pyrexia  hat  f:ume  to  an  end,  and  that  the  heal  regulation  is, 
therefore,  no  longer  >et  for  an  abnormally  high  |>oint. 

C«i%e«mil<intt  if  Fmer;  Tissue  Change  and  Wasting. — I.iebermeister's 
theory  of  fever,  whi<-h  I  have  adopted,  renders  it  almost  unnecessary 
to  enter  into  any  detail  as  to  the  wiurces  of  febrile  heal,  ihese  being 
in  &ct  identical  with  those  which  are  enumerated  in  works  on  physiology 
as  maintaining  the  normal  temix-rature  of  the  body.  But  I  must  not 
omit  to  |ioint  out  that  s<;ieni:e  has  now  advanced  far  beyond  the  point  at 
which  Virciiow  sioo<!  when,  in  1854,  he  dei-lare<l  thai  the  elevation  of  lem- 
peraiure in  pyrexia  *'  must  arise  frum  an  inireaiiMl  tUstie  change."  LicbcT- 
nteister  and  other  observers  have  indeed  shown  that  the  amount  of  urea 
ex<^rcted  in  the  urine  during  fever  surpniBet  by  at  least  70  per  cent,  that 
which  is  voided  by  a  healthy  (lerMin  living  on  the  same  diet.  But  it  is  now 
well  known  that  the  production  of  heat  m:iy  be  largely  dejiendeni  uiion  an 
increased  oxidation  of  various  sutvitaiireK,  such  at  sugar,  whi<:h  have  never 
forme<l  \ax\  of  thesulistance  of  the  iKxty.  And  both  Leyden  and  Liebermebter 
have  proved  lliat  the  cx<relion  of  carlioEtic  arid  gas  also  is  ex<e«iivc  in  fever, 
(he  increase  amounting,  f)r»bably,  to  at  leait  50  per  cent.  It  is  essential  to 
bear  in  mind,  however,  tlui  neither  the  ijiuntii^'  of  urea,  nor  that  of  carbonic 
acid,  is  nearly  so  great  as  that  which  may  l>e  dtHrharged,  without  any  rise  of 
icmpcraturc,  by  a  per^ion  who  is  taking  active  exercise,  nr  even  by  one  who 
has  caicu  a  large  meal  of  animal  food  with  much  fat.  Thus  we  are  brought 
back  again  to  the  same  point  a«  l>efore,  namely,  that  pyrexia  cannot  be  due 
to  any  !(]>crial  rate  of  heat  production,  but  must  4le|>cnd  upon  an  alteration 
in  the  point  for  which  heat  regulation  is  set. 

There  U,  ho»Tvcr,  no  more  striking  feature  of  pyrexia  than  the  wasting  of 
the  Ixxiy  which  accom[xinic«  it;  and  this  often  seems  to  go  on  (juite  as 
rapidly  as  one  rould  liave  expected,  even  if  Virchow's  dictum  had  b«:n  true 
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in  the  sirictcsl  scdsc.  Fonncrly  there  was  a  icndency  to  pay  too  little 
attention  to  fcwr  as  beinK,  iu  itself,  a  cause  of  Ids  of  weight,  ai>d  to 
asrribe  this  result  rather  to  a  drain  of  pus  or  of  any  other  discharges 
uhi<.'h  might  occur  in  a  particular  case.  It  may  therefore  be  worth  while 
to  cite  a  case  of  Liebcrmeisler's,  in  which  a  patient,  who  had  an  absccs 
discharging  about  ihwe  ounces  of  piis  daily,  lost  from  fifteen  to  iwcntj 
pound*  in  wcigbl  dtiting  two  months,  while  his  tcmpcratun:  was  at  loi"  of 
loa",  but  regained  it  afterwards  when  he  hod  no  fever,  noiwulisLmding  tlul 
the  suppuration  still  went  on  as  before.  No  doubi  an  inability  to  digest  food 
plays  an  important  pan  in  bringing  about  the  wastinjj;  it  is  wdl  known 
that  the  secretion  of  miilc  ceases  dunng  pyrexia,  and  one  may  fairly  aauiroc 
that  there  is  a  similar  interruption  in  tlie  forniaiion  of  saliva  (to  which,  in 
part,  tlic  dryness  of  the  mouth  is  duej,  and  aJso  of  ihc  gastric  and  iniesiina] 
juices.  That  it  is  not  merely  a  question  of  1om>  of  appciilc,  appears  {itobible 
from  an  observation -of  Nicrneyer's,  who,  comparing  together  a  healthy  man 
and  one  suffering  from  fever  during  a  period  of  two  days,  in  which  they  lived 
on  exactly  the  same  food,  found  that  the  latter  lost  much  more  weight  than 
the  former.  Licbermeistcr  rcinarlcs  that  the  wasting  is  sometimes  coocealcd 
by  the  presence  of  an  excessive  amount  of  water  in  the  tissues;  be  hat 
observed  that  from  this  cause  the  weight  of  the  body  may  be  raised  by  » 
much  as  ten  pounds,  although  there  may  be  only  a  very  sti|i[ht  oedema  of  the 
ankles  to  indicate  the  presence  of  such  an  abnormal  condition.  He  believes 
that  persons  who  arc  in  good  health  and  well  nourished  iniaiiably  lose 
flesh  M'hen  they  become  the  subjects  of  |iyrtxia  ;  but  he  admits  that  those 
who  arc  already  wasted  may  undergo  no  further  emaciation,  and  may  even 
gain  weight,  in  spite  of  the  supervention  of  a  febrile  illnew.  According  toa 
calculation  made  by  Leyden,  the  daily  loss  of  subitance  in  fever  amoonts  on 
an  average  to  7  parts  per  1000  of  the  whole  body  n-eighi.  But.  as  Cohnheim 
has  pointed  out,  if  this  tie  correct,  it  ihotild  take  only  about  ei|;ht  weeki 
of  a  tolerably  severe  fever  to  kill  a  fairly- 11  ounshed  m.in  by  the  mere  destntc- 
lion  of  his  tissues ;  at  luut,  if  one  may  ap{)cal  to  the  ob:»erv3[ion»  of  CltOKU, 
which  showed  that  to  the  higher  animals  a  loss  of  40  per  cent,  of  theii 
weight  is  directly  fatal. 

The  blood  doubtle-a  v-a-iles  simultaneously  with  the  n>lid  stnioturM,  and 
Parkes  and  others  have  sup^mxed  that  the  exi-esa  of  (ligment  in  the  urine 
depends  ujwn  an  undue  disinief^mtion  of  red  diso.  But  hicmometric 
ot»ervations  which  have  been  made  by  Drs.  Baxter  and  WiJlcocbt, 
kad  to  the  concliLsion  that,  with  a  ainBte  exception,  febrile  dbeaaes 
cause  no  diminution  in  the  i>nj]X)rtion,  either  of  discs  or  of  lisemoglobiD, 
in  a  given  amount  of  blood.  The  exception  i.i  ague,  in  which  Ke]s<'h  in  said 
to  have  demonstrated  a  very  gre;it  decrea.se  of  cortiavles.  In  all  other 
fel>rile  states  the  whole  volume  of  the  blood  is  lowered,  while  the  relation  of 
its  Suid  or  solid  constituents  remaiiiK  normal.  If  so,  a  pcjint  on  which  Dr. 
Parkes  used  to  insUt  nan  hardly  l>e  maintained,  njimely,  tliat  there  is  a 
special  retention  of  water  in  the  Imdy  during  fever, 

Imrtajed  Rapidity  of  Pulse. — We  have  seen  that  it  is  only  of  late  jvsn 
that  elevation  of  temperature  has  been  recogiiiAe<l  as  the  characteristic  and 
essential  feature  of  pyrexia.  Previoualy,  acceleration  of  the  pulse,  rapidity  of 
breathing,  diminution  of  the  secretions,  and  a  vorietjr  of  other  fihenomena, 
were  supposed  to  lie  not  less  important  indications  of  it.  Now,  it  is  a  matter 
ofsomeconaequenceto  determine  how  far  these  several  svinmomxaredireetly 
dependent  upon  the  increased  heat  of  the  body,  ur  whetner  they  must  be 
regarded  as  independent  eire<:ts  of  the  various  cautex  of  lever.  And  in  the 
opinion  of  the  best  modern  writere,  tlie  rapid  pulse  which  generally  accom- 
|umics  pyrexia  is  a  reuitt  of  the  heightened  lemjieratute ;  Cohnheim  adduces 
in  supjwrt  of  this  view  the  well-knowa  fact  tliat  the  frog's  heart  beats  more 
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iir1cl]r  in  proportion  to  the  wtnnth  of  lh«  siinoundinf;  sir ;  LiebermetMer 
Husii  OR  the  crtcci  which  hot  and  cold  baths  rnpctlively  haw,  when  they 
aiic  oi  lawrr  the  irmjNrmturc  of  the  body,  of  simultaneously  aix'eleratinff 
tor  idaiikKnin^  the  pulte.  [.Kbermcbtcr  even  lays  down  us  tlic  nile,  lKU«d 
upon  a  coosidcrabtc  mimt)cr  of  obKrviitioiis  (which,  however,  vary  widely 
*tnoTtg  thenudvc*),  that  for  each  degree  Centigrade  above  the  nonnal 
tctnpentture  there  «hould  he  a  rise  of  the  pulse  by  eight  beats  above  the 
lOXMOfd  rate  of  eighty.  It  is  -tdtnilti'd,  of  course,  that  various  other  cir- 
cuDMlances  may  aneirt  the  pul«e  rate  of  febrile  patients,  as  of  healthy 
pcnons.  or  of  tho«e  sulTenng  from  other  diseases.  Cohnhcira  insists  on  the 
dCKt  which  uimulation  of  the  vagi  may  have  in  slowing  ii.  and  t  ices  the  bet 
timl  in  basilar  meningitis  the  gnilsc  is  often  infuiiiR-nt.  in  <{>ite  of  high  fever. 
Bot  neither  he  nor  I.iclicnneister  seem  to  have  looked  oni  for  those  negative 
^iasUncn  by  whirh  their  theory  could  Ix-st  be  ttroughl  to  the  test,  namely, 
he  rx<^'tional  tatcs  in  which  a  severe  intlammatory  {irocess,  or  some  other 
UK.n  ihat  usually  gives  rivr  to  pjTexia,  happens  to  r\in  its  course  without 
i>r 'tern [le rat ure.  Such  instances  are  sometimes  met  with  in  pcri- 
kb.....:.-.  -it  diphtheria,  and  tn  meningitis ;  and  I  think  that  the  pulse  is  oAen, 
jh  not  always  ijuiikcned.  fJoes  i>ot  this  fact,  if  it  be  one,  cast  some 
'-doubt  on  the  view  which  the  German  authors  adojft  ? 

The  incrcsucd  frdiuenry  of  the  breathing  in  pyrexia  is  also  attributed  to 
the  action  of  heated  blood  u[)on  the  resfjiralory  centre;  and  this  view  is 
arted  by  a  very  inter«ring  expi-nment,  jierformed  by  Goldstein  in 
f*  laboratory,  of  warmiiu  the  carotid  blood  alone ;  he  found  that  the 
'  ntuin  wa>  thereby  acccWrated.  Cohnheim  addui.(.-s  in  illustration  of 
theory,  the  tici  that  in  acute  pneumonia  the  bre.ilhins  ceases  to  be 
jiid  after  the  criiis  of  the  fever,  notwithstanding  that  the  oncctcd  part  of 
tW  hing  still  mnaini  he[i.itiied. 

On  iKc  othiT  hand,  this  writer  is  indisposed  to  admit  that  the  cerebral 
mniitaTmj  which  attend  so  many  cases  of  fever  are  dependent  solely  upon 
tnc  mcrcased  leni)>er3l)ire  of  the  blood  and  of  the  substance  of  the  brain. 
He  points  out  that  in  relapsing  fever  the  ihermomeltr  rises  to  a  great 
ttfighl  with  but  little  distuitxuice  of  the  sensorium,  and  that  in  febrile  dis- 
OMO  generally  no  telnlion  can  be  traced  between  the  intensity  of  the  fe\-er 
and  tbc  snenty  of  the  delirium  or  stupor.  He  docs  not  even  allow  that 
Ibc  quBtion  is  settled  by  the  marked  effect  of  a  cold  bath  in  restoring  the 
mental  bcu1t>e«of  a  [latient  sufTcring  from  fever;  for,  he  observes,  it  may 
be  a  con&equcnce  rather  of  the  improvement  of  circulation  which  results  from 
'ic  hith. 
Ii  b  important  to  obecrrc  that  the  rapidity  with  which  the  blood  flows 
I  pynrxia,  and  the  arterial  blood  tension,  are  by  no  means  proportioned 
I  tbe  acceleration  of  the  hean's  action.  At  the  commencement  of  fever, 
the  pube  feels  full  and  hard,  it  is  probable  that  the  circulation  is 
oAca  mllv  more  active  than  in  health.  Much  stress  was  formerly 
laMJ  upon  the  "  if/iffa'e"  character  of  such  cases.  In  the  "  AffJ.  77mfi  and 
G^*.'  for  187J,  Dr.  Mahomed  has  given  sphygmographic  tracings  of  the 
peltr  in  various  forms  of  fever,  showing  that  this  term  is  not  without  mean- 
iDf ;  Ibr  in  certain  cases  the  vessels  axe  full,  the  arterial  tension  is  high, 
and  the  pulse  bean  considerable  pressure.  It  is,  theR-fure,  a  mistake  to 
ay  that  a  febrile  potic  is  necessarily  dicrotic.  But,  on  the  other  hand, 
wten  pyrexia  ha^  lasted  for  any  length  of  time,  it  almost  always  assumes 
an  "mmftit"  ty|>e,  and  in  many  instances  this  is  the  case  from  the  very 
InL  II  wocild  then  seem  that  the  circulation  is  more  sluggish  than 
Mtml,  one  proof  of  this  being  that  the  bluod  tends  to  stagnate  in  the 
BKKC  dependent  ports  of  the  body,  so  that  what  arc  termed  hypoMatic 
cODfcBiiKtt    arise    in    the  lower   lobes   of   the  lungs,  and    beneath    the 
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kintegunicnt  of   ihe  1»ck,  of  the   gluteal    region    and    clwwhere.      1'he 
IpuUe  stilt  [cmnini  quirk,  but  il  is  now  sott,  feeble,  und  otlen  nmull.     The 
'  Sphv'gRiojtraiih  !<how>  a  lu^hl)'  cinracieriiflic  condition  of  arterbl  lelnxation, 
with  low  pnrwnire ;  dirrutUm  becomes  a  prominent  lealure ;  and  in  many 
<C3:t»  the  pulse  is  even  hypcrdictoiic.     In  fan,  at  thi*  sta^  of  fever  the 
^beart,  allhuugh  its  lieaLi  fullow  one  another  nd  i|uickly,  etnpties  itself  incom- 
pletely, and  di-trharf^f-H  IcMi  rather  than  mure  blood  into  the  arteries.     Often, 
ndeed,  thmmbi   form   in   ihoK  parts  of  the  heart's  chainlK-n  which  ore 
'  fiirthc.si  kora  (he  oritices;  but  this  is  a  matter  into  which  1  xliall  hare  fully 
to  cnttr  hereafter. 

Until    rerenlly,    the    impairment  of  the  cardiar   l>eat:t  was  held  to  be 
SuAirieutly  explained  tiy  (he  ^t  (hat  iLi  muscle,  like  all  (he  other  tiNtucs, 
kbecomen  badly  nouri5!>ied  as  pyrexia  goes  on.     Of  lale,   howe\-er,  Mme 
'obMrverv  have  tliotight  that  the  cau.ie  of  (he  enfeehlement  of  (he  heart's 
ac(ion  in  pyrexia  in  iii>(  merely  its  vrasted  ronditiou,  but  the  occurrence 
of  dL'finite   morbid   rhanges   in    its   texture.     When    I  come  to  sgieak   of 
enteric  fever    I    ^hull   have   to   deu:ribe   an    afTectiun,    known' as   "gnren- 
^chymatous  de^neraiiun  "  or  "cloudy  swelling,"  which  is  found  m  the 
uver,    in  the  Kidneys,    in  the  heart,  in  (he  voluntary  muscles,    and   ebc> 
^where.     ThLs,  however,  is  by  no  means  peculiar  to  any  one  febrile  disease, 
and  I.iebenneister  and  others  have  maintained  that  it  is  the  direct  icmilt 
of  elevation  of  the  bmly  heat,  reaching  a  certain  degree  of  intensity,  and 
pro(nii  (ed  over  a  Mmeuhat  lung  period  of  time.     This  view  is  supported  by 
the  exjicnmenLH  of  IJr.  Wickham  l^gg,  who  found  (" /*irM.  Taijw.,"  Vol. 
xxiv)  that  the  liver,  the  heart,  and  kidnevs  were  granular  in  animals  killed 
by  the  lu-tiui)  of  heat,  etni  when  its  duration  was  only  for  a  few  hotirt.     On 
the  other  hand,  Cuhnheim  maintains  (hat,  although  guinea  pigs  kejit  for 
several  day»  in  a  hi^h  temjierature  exhibit  a  fatty  change  in  their  tuMues, 
there  i.s  nothing  really  resembling  "clondy  iwelliiig."     And  he  iIl^i^c&  on 
the  absence  of  Miih  an  appearance  in  acute  pi  euro -pneumonia,  and  its  occa- 
sional prt-scnre  when  there  has  been  no  fever  (as  in  carbonic  oxide  i>oi$oning) 
as  |iroofN  ih.it  l.ivlifmicister'ji  opinion  is  erroneous.     He  e%en  declares  that 
Uie  sliitcments  m  to  the  i'requcncy  of  degeneraiivc  changes  in  febrile  diseases 
overdrawn,  and  ih.il  in  a  large  majority  of  the  bodie.%  of  those  who  have 
id   inlen.w  |)yrcxia,    fatly  gland  cells  and  muscle    libre»  are  not   at   all 
Dore  common  than  they  would  have  been  if  death  had  taken  place  in  a 
lifferent  way.     The  tpiestioii  is  one  of  great  im[Jortancc,  and  1  shall  have 
lo  revert  to  it  hereafter  in  dltcu'tting  the  supposed  cauKfl  of  cardiac  dilatation 
and  of  jjcrmanent  failure  of  the  muscular  substance  of  the  heart. 

I  i^oll  not  attempt  in  this  place  to  discuss  the  trfafmtnt  of  pyrcxia  by 
baths  imd  "'antipyretic"  remedies.  Enteric  fc\cr  and  acute  rheumatism 
ailbrd  by  far  the  most  frei]uent  occasions  for  their  employment,  and  it  will 
be  more  convenient,  when  I  am  describing  these  di»'a.sc(,  to  go  into  the  full 
details  which  are  necessary. 

Sninormal  Temffrature. — It  is  an  interesting  question  whether  the 
temperature  of  the  body  ever  undergoes  a  change  in  the  direction  0{>|>o«iie 
nto  pyrexia,  the  heat  regulation  centre  living  set  ai  a  point  below  the  normal 
Plnstead  of  above  il.  I  shall  hereafter  have  to  cite  many  instances  in  which 
a  thermometer  placed  in  the  axilla  remains  unduly  low,  but  [>robably  in 
these  cases  the  internal  organs  generally  maintain  a  temperature  nearly  as 
high  as  ever,  at  least  until  death  is  obviously  imjicnding.  Cohnhdm  ssn 
that  this  is  (lie  case  with  those  who  sulTer  from  inanition  as  the  i»utt 
of  Mriclure  of  the  issophagus,  from  diHTiised  paralysis,  or  from  extreme 
anemb.    And  even  «-ere  it  not  so,  we  should  still  luve  to  show  that  an 
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altention  in  the  heat  regulation  had  occurred,  and  that  the  failure  to  main- 
tain the  nonnal  temperature  was  not  a  result  of  an  insufficient  production  of 
beat.  Such  a  lowering  of  temperature  by  "force  majeure,"  as  Liebermeister 
tcnns  it,  is  well  seen  in  persons  who  are  picked  up  insensible  in  the  streets 
during  cold  weather.  Cohnheim  alludes  to  cases  of  this  kind,  in  which  the 
thermometer  in  the  rectum  has  not  risen  above  86°,  79°,  or  even  75°  F. 
The  pupils  are  then  dilated  and  sluggish,  while  the  pulse  and  the  respiration 
are  greatly  reduced  in  frequency  \  but,  unless  things  have  gone  too  far  for 
recovery  to  take  place,  such  patients,  under  suitable  treatment,  regain  their 
nonnal  temperature  within  a  few  hours,  or  even  pass  into  a  condition  of  re- 
active pyrexia. 
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or  INFLAMMATION  :    IRRITANTS  AND  I-RRUISPOSITION OIRONIC   INFLAUMA- 

TION. 

No  one.  at  whatever  period  of  the  world's  hislory,  could  have  applied 
hiinsclf  loihestud)-  of  dii^nse,  without  seeing  that  the  hot,  painftil,  reddened 
Male  of  the  eye  whi<:h  follows  the  entrance  of  a  particle  of  dust  within  the 
li<U,  is  I>'pical  of  a  morbid  change  th»t  is  of  frequent  occurrence  in  every 
pan  of  the  body  accessible  to  observation.  Hence,  it  is  not  at  all  surprian^ 
that  before  the  end  of  the  second  century  wc  find,  in  the  writings  of  Galen, 
inilammaHon  ((^.t^-pnvij)  already  choracteriied  by  its  four  cardinal  s)-mploms, 
which,  for  so  tnany  geDCtalioDS  nnce,  have  been  known  as  tahr,  rub^, 
tumor,  dohr.  To  u*c  the  words  of  the  late  Prof.  Hughes  UennCtt,  inflnintna- 
tion  has  been,  in  all  ages,  "  ihe  ])ivot  upon  which  mcdicid  philosophy  has 
revolved."  But,  for  that  vcrv  reason,  there  is  but  little  use  in  our  now 
ailcinpting  to  recapitulate  the  ilifferenl  views  and  theories,  with  regard  to  it, 
which  have  been  proj^osni.  It  is  Krarrcly  too  much  to  say  th.it  only  the 
most  recent  adv.inco  of  [Kithnlogy  and  histology  have  rendered  jiawible  n 
real  understanding  of  infiaininalion. 

Very  soon  after  the  promnlgaticm  of  Schwann's  doctrine,  in  1839,  that 
nucleated  cells  consliluti:  a  princiixil  element  of  animal  structures,  path- 
ologists discovered  the  piwence  of  these  bodies  in  inflamed  parts;  but,  at 
first,  it  was  supposed  that  they  developed  themselves  in  the  inicrtfices  of  the 
tissues,  by  moletiibr  aggregation,  in  accordance  with  the  revived  opinion 
that  this  was  a  common  mode  of  origin  for  tells  in  general.  In  hi*  "  Cellu* 
Ur  Pathology,"  however,  |mblished  in  1858,  Vircho*  laid  down,  as  a  dognu, 
^mnh  eelMa  e  tfUulA.  And  upon  this  foundation  he  erected  a  complete 
theoretical  system,  a-auming  that  the  cells  of  the  conncctiw  itssiin  through- 
out the  body  undergo  multiplication  or  "proliferation,"  so  a*  to  generate 
the  "  exudation  cell*  "  or  "  pus  cell*  "  of  inllammation. 

Even  before  Virchow's  views  were  miidc  known,  certain  observations  had 
already  been  recorded  in  thia  coimtrj',  which,  although  they  at  first  attracted 
little  or  no  notice,  nevertheless  involved  conceptions  as  to  the  real  nature  of 
cells  that  were  far  higher,  as  they  have  since  ]>rovcd  to  \f<:  more  accurate,  than 
his.  But  the  Ant  shock  to  the  edifice  which  Viichow  had  so  carefully  creci(,-d 
was  given  by  one  of  hLs  sssistanu,  Recklinghausen.  He  showed,  in  1S65, 
that  pus  cells,  instead  of  being  rounded  biaddcis,  each  with  its  cell  wall  and 
its  nucleut,  are,  during  life,  solid  masses  of  gelatinous  substance,  which  are 
constantly  changing  their  form — now  throwing  out  delicate  processes,  and 
now  drawing  them  in  again — and  that  they  actually  possess  the  power  of 
moving  from  i)bce  to  place.  Of  course,  this  discovery  at  once  dejmved 
Virchow's  ])ro!i fetation  theory  of  tlie  impregnable  jiosition  which  it  had 
seemed  to  hold  as  a  necessary  consequence  of  the  law  omnh  eilMa  e  etlluld. 
Four  yean  later,  in  1867.  Cohnhcim,  who  also  was  a  pupil  of  Virchow,  (minted 
out  that  in  the  mewntcry  of  the  frog,  when  it  becomes  inflamed 
exposure  to  the  air,  the  white  corpuscles  of  the  blood  can,  with  ibc 
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[the  mirrotcope,  be  dertimnlj-  ^een  to  nuke  their  way  through  the  wjib  of  ihe 

1  smaller  vctttelw.ito  as  to  liecoine  |>il->  cells.     Tbis  very  tact,  however,  had  been 

[deianiwtnite<l  .-ls  fnr  liark  an  1846,  t>^*  the  IaIc   l>r.  Aiigusliw  Waller,  ihcn 

'  in  |>ra('ti(-e  at  Ken.Mn^liin.     HU  invent iKittioitt  were  made  oti  the  tongue  of 

the  ftttj;.     Still  ciirlier,  in  1843,  Dr.  Williatii  Addison,  of  Otcat  Malvern,  had 

it]^Uteii  un  tlie  trnnst'onn.ition  of  the  colorlcs'  ronitisrics  of  ihc  blood  into 

pin  rcll.i,  and  d<;M*nl>ed  the  former  not  only  ax  "  lining  the  vessels  "  in  the 

web  of  the  frog  when  intliimed,  Init  also  lu  "  lying  among  the  fibrr«  forming 

their  walU  .ind  exterior  to  their  boundary."     But,  in  tnilh,  ax  Dr.  Waller 

birn.ielf  rcmiirk.s  such  a  concei>tion  was  even  then  not  iinheiard  of.     Ucndrin* 

in  tSa6,  Miggcsted  that  "  the  globid»  of  blood  are  de<-olori/ed  and  excreted 

in  the  form  of  [iu»."     The  recent  reMiM:itatioii  of  views  which  for  mj  long  a 

lime  a]>|>e»rcd  to  l>e   incom[)atilile  with  eontmon   icatie,  Khontd    make   us 

cauttoiM  in  rcjerling  any  \tatcments  that  ure  based  ujion  direct  observation, 

however  mitrh  they  may  clash  with  otir  |>recuncetved  opinions. 

In  thcBte  countries  in  whieli  Cohnheini's  exjieriinent  L-t  not  forbidden  by 
law,  it  is  performed  in  llie  following  manner :  A  male  frog,  which  liax  been 
rendered  ijinet  by  riirare,  liax  an  incision  nuide  into  Ihe  atnlominal  <:avity, 
I  larae  en<nigh  to  allow  a  loop  of  intestine  to  l>e  drawn  out  with  its  ineaentcry. 
i  It  »  then  jilaced  upon  its  back,  on  a  broad  gla»  |>late,  which  hxt  been  fitted 
with  a  thin  ^^lm  disc  for  the  convenient  reception  of  tlie  me«entery,  and 
with  a  semieirclc  of  cork  to  which  the  intestine  is  to  be  pinned.  Under 
the  micToscoiie,  the  ciindatiun  can  now  be  seen  to  go  on  naturally.  But 
'  the  contact  of  air  a]>[>ears  to  a«:t  as  an  irritant,  and  tnfbnimatton  soon 
'•ets  in.  In  from  fiOeen  to  twenty  minutes  the  arteries  are  otinerved  slowly 
to  dilate,  until  at  the  end  of  an  hour  or  two  their  diameter  Ls  nearly 
twice  as  great  as  bel'orc.  A  little  later  a  similar  change  logins  in  the  veins. 
lAl  flisl  the  blood  stream  perhaps  flows  more  quickly  than  hefure,  but  very 
soon  its  rapidity  begins  to  diminish,  so  iluit  the  oval  red  bloml-diK^  <-an  be 
disiim^l^-  seen  in  the  arteries,  at  least  during  the  diastole.  A  striking 
tJiangc  IS  now  noticeable  in  tl)e  veiits.  Leucocytes  Ix^in  to  fail  out  of  the 
midale  of  Ibe  current  and  loiter  against  the  sides  of  the  vessel,  rolling  over 
«nd  over,  and  slicking  from  liine  (»  time,  when  tlieit  stifi  ^utuiaiice 
^yields  lo  the  t>re»ture  of  the  lluid  upon  (hijp,  so  that  they  liecome  p«r- 
shaped.  Before  long,  (lie  channel  of  the  veins  becomes  lined  by  a  thick 
layer  of  these  bodies,  which  altogether  cease  to  move,  while  Ihe  central 
current  of  red  di^cs  goes  on  as  before.  In  the  capillaries,  loo,  Ihe  leucocytes 
are  arrested  here  and  there;  but  between  ihem  tliere  are  seen  many  red 
discs  also  adhering  to  the  walls.  But  the  most  wonderful  thing  of  all 
it  that  outside  the  contour  of  these  ve^oels  there  gndually  a|}|iear  a  number 
of  minute  rounded  bodies,  each  of  which  is  connected  with  a  leucocyte 
within.  Thus  the  leucocytes  may  be  said  to  have  assumed  a  dumb-bell  fomi. 
B^  an  imperceptible  process,  the  extra- vascular  parts  of  thcin  keep  growing 
bigger,  the  intra- vascular  iians  snuUer,  until  at  length  the  latter  altuuelher 
diappear,  whcreujioii  the  leucocytes  resume  a  more  or  less  globular  shape : 
they  now  lie  close  lo  Ihe  vein,  but  outside  it.  In  Ihe  capillaries  red  blood- 
dbcs,  as  well  as  leticocytes,  pass  out.  Tlic  result  is.  that  lai|[e  numbers  of 
leucocytes  are  soon  collected,  not  only  in  the  immediate  neighborhood  of 
the  vessels,  but  in  all  the  interstices  of  the  sunounding  tissues.  At  the 
same  time  a  quantity  of  lluid  entdes,  which  reaches  the  free  surface  of  Ihe 
mesentery  and  coagulates  there,  fonniDg  a  membranous  layer,  itself  thickly 
set  with  leucocytes. 

The  reparation  of  the  leucocytes  from  the  red  discs  llou-tng  through  the 

mid-channel  of  the  veins,  and   their   loitering  against  Ihe  sides  of  these 

vesKbi  and  of  ihc  capillaries,  are  direct  phyucal  results  of  Ihc  slowing  of 

the  t>loo<l -current.    The  process  of  emigraiiffa  must  be  referred  lo  ihc  power 
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of  spontaneous  locomotion  ponessetl  by  the  leucoryte*  thenwielvrt.  It 
seems,  however,  to  depend  to  a  cermin  extern  uixm  their  bein«  under  pres- 
sure from  ihe  blood,  (or  Cohnheim  ha>  obierved  that  it  inwumil)-  caaex  vrhcn 
the  flow  of  blood  through  the  muJn  artei)'  of  the  jjart  u  arrested.  Bui,  on 
the  other  hnod,  it  in  not  due  solely  to  blood  pressure,  for  thin  is  actuxUy  IcM 
than  under  normal  conditions  where  no  emigration  seems  to  go  on,  at  leaM 
in  the  (UK  of  tisHies  which  are  not  in  the  embryonic  state.  My  collea^ie. 
Dr.  Laidlsw  Furves,  and  Prof.  Julius  Arnold,  of  Heideltierg,  have  maintained 
that  Che  points  at  which  leucocytes  emerge  from  the  vcaseb  are  alwa^'S 
situated  in  the  meeting  lineR  between  the  endothelial  cells.  But  Cohnhetm 
remarks  that,  at  any  rate,  actual  orifices  or  stomata  can  hardly  be  present, 
since  ihcy  miii>t  neccKtarily  give  exit  also  to  an  unaltered  liiiuor  sanguinis, 
whercu  the  Suid  which  exudes  during  inflammation  is  of  different  chemical 
compotition,  and  contains  less  solid  matter  in  solution.  It  hax  been  sug- 
gested that  emigration  may  Ite  considered  to  take  place  without  any  breacn 
IQ  the  vascular  wall.i,  if  ihey  and  the  leucocjites  be  regarded  as  colloid  sab' 
fitasces,  and  as  becoming  temporarily  continuous  «rith  one  another ;  and  I 
am  one  of  those  who  think  that  this  view  U  lairly  illustrated  bv  the  experi- 
ments of  Dr.  Norris,  who  ha^  shown  that  if  a  film  of  soapsud.t  be  siretcbcd 
acro»  an  iron  ring,  a  moistened  glass  rod,  or  even  a  spherical  soap  btdibk, 
can  lie  passed  into  it  on  one  side  and  brought  out  on  the  other,  leaving  it 
unbroken. 

Before  the  time  ofVirchow,  a  favorite  topic  of  speculation  had   been 
whether  [larts  into  whiirh  no  vCMiets  penetrate  could  l>e  said  to  undergo  inAam- 
mation.     And  one  of  the  merit»  of  his  system  was  that  it  placed  the  (luextwn 
on  its  right  footing  by  showing  that  the  distinction  l>elween  vascular  and 
non*vftscular  tissues  «-as,  after  all,  only  one  of  degree,  and  that  a  minute  cJet  of 
liver  siil>Mance  ought  to  be  regarded  as  Iteinv  outtide  the  blood  current,  no  las 
than  the  conica  or  the  cartilage  of  a  Joint.    Nor  did  Cohnheim's  invcsiigattoot 
modify  thi.s  conclusion,  tnii  rather  carried  it  a  step  further;  for  he  actually 
proved  that  leucocytes  could  pcneirnte  into  the  interior  of  the  cornea  from 
the  blood.     Il  had  lieen  shown,  by  Von  KecklinghnuKcn,  that  when  finely 
divided  vermilion  «ni  injected  into  a  Ijmph  cavity  in  the  frog,  the  leuco- 
cytes would  take  thv»  sut>stanQf  into  their  interior,  or  "  feed  "  upon  it ;  and 
Cohnheim  found  that  after  injecting  pigment  into  one  of  the  aortc  many 
of  the  leucocytes  which  appeared  in  the  cornea  under  inilamnution  were 
colored,  »o  that  they  had  evidently  Ijccn  derived  from  the  circulatory  fluid. 
Still,  however,  it  could  be  maintained  that  others  of  them  were  formed  by 
proliferation.     This  view  wa-s  and  is  still,  vigorously  upheld  bj-  StrickCT, 
who  described  the  fixed  corjiiiscles  of  the  corneal  tissue  as  breaking  up  into 
amccboid  nuxtes,  containing  bodies  which  be  believed  to  be  the  germs  of 
liiturc  pus  cells.     But  other  oliieners  afterwards  pointed  out  that   by  more 
refined  histological  methods  the  stellate  corpuscles  could  be  seen  in  a  cornea 
which  was  .ilready  full  of  Uurocytes;  and  although  it  seems  to  be  a  lact 
that  their  nuclei  do  undergo  division,  this  is  probably  an  indication  (as 
Dr.    Thin   boa  iniggested)  of  romincncing  disintegmlion    rather    than  of 
germination.     The  observations  which  Cohnheim,  writing   in  1877,  deemed 
most  worthy  of  notice,  as  ninning  counter  to  his  own,  were  M>me  which 
had  been  made    by  Bfittcher.     He  raulcriicd    the  minutest  [iOK>ililc  spot 
in  the  centre  of  the  frog's  cornea,  and  showed  that  pus  cells  were  to  be  fannd 
in  the  neighborhood  of  the  injured  part,  whcre:(s  there  wa.s  no  marginal 
Opacity  such  as  would  have  indicated  that  they  had  come  from  the  conjunc- 
tival vcwcls.     Cohnheiro's  rejoinder  was  that  they  might  have  been  derived 
from  the  fluid  secretion  which  cover*  the  free  siirEice  of  the  eyeball.     And 
this,  which  at  first  seemed  to  me  a  very  far-fetched  solution  of  the  diffi- 
culty, appcan  to  have  been  since  established  by  the  experiment  of  placing  a 


THEORY  OP  INFLAMMATION. 


67 


dead  coroca,  in  which  a  puncture  has  been  made,  into  a  healthy  conjunctival 
sac  for  a  few  hours;  "  it  remaiai  iransjiarcni,"  says  Dr.  Sanderson  in  his 
Luraleian  Lectures  for  i88j,  "everywhere  excepting  in  the  nei(,'hborhood 
of  the  injury."  so  that  a  breach  of  surface  is  cvidcnily  all  that  is  necessary 
lo  enable  teucocyles  from  the  conjunctival  fluid  to  make  ihcit  .way  into 
corneal  tisue-  It  has  also  been  shown  that  a  limited  pan  of  the  cornea  may 
be  deslro>'ed  without  any  opacity  of  the  adjacent  tissue  resulting,  if  the 
caiisiic  cmplo)-ed  be  chloride  of  zinc,  which  docs  not  diantcgrdte  the  protect- 
ive epithelial  covering. 

To  me  it  seems  impossible  to  obtain  an  adequate  conception  of  inflam- 
mation, without  taking  into  account  ils  relation  to  the  physiological  proces 
of  repair.  By  Dr.  Sanderson  himself  it  is  defined  as  the  "  physiolofiioit 
effect  of  the  damage  done  to  a  tissue  when  it  is  inJTurcd."  He,  however, 
goes  on  to  say  that  its  "essential  nature  is  fully  expiesscd  in  the  word 
d!aifn^e."  and  I  do  not  think  that  he  anywhere  suggests  that  a  uscfiil  pur- 
pose is  served  by  the  emigration  of  leiicocj-tes.  Yet  to  call  a  process  phy- 
siological is  surety  to  imply  that  it  is  likely  to  be  beneficial  to  the  organism 
rather  than  the  reverse.  Pathologists  have  indeed  been  accustomed  to 
describe  the  healing  of  wounds  and  the  restoraiion  of  the  substance  of 
injured  pans,  as  not  only  independent  of,  but  even  opposed  to.  the  occur- 
rence of  inftammalion  in  the  same  structures ;  and  so  long  as  the  pus  cells 
fouiHl  in  .in  inflamed  area  were  supposed  to  be  formed  by  the  breaking  up 
of  the  fixed  elements  of  the  tissues  in  proli  feral  ion.  it  mighl  well  seem 
that  snch  a  process  was  altogether  different  from  the  suppiir.iTion  which  was 
described  as  constituting  one  factor  of  "  repair  by  granulation."  But  now 
that  the  leucocytes  arc  Iwlievcd  to  be  always  derived  from  the  blood,  it  is 
obvious  that  no  nich  di.stinction  can  be  drawn. 

The  solution  of  the  difficulty  seems  to  me  (o  lie  in  the  fact  that  when  a 
part  is  at  all  Keverely  injured,  the  removal  of  damaged  tissue  elements  is  an 
esscnttiU  pieliminary  to  the  work  of  rcconst ruction  and  repair,  f  have  for 
sotn«  years  past  ventured  to  leach  that  the  emigration  of  leucocytes  in 
infUmnution  serves  this  especial  purpose  of  clearing  away  such  portions  of 
an  injured  stnicture  iis  arc  no  longer  fit  to  remain.  Wc  have  wen  that 
Icucocytex  are  capable  of  taking  up  granules  of  vermilion;  and  it  is  well 
known  that  thcyatw  "feed"  upon  milk  globules,  or  particles  of  myelin, 
when  thwc  sulwtancc*  arc  placed  in  their  way.  May  we  not  assimie  that 
they  can  also  remove  dam.i^fd  cells  or  (ibrcfi?  1  did  not  know,  until 
reccnity.  thai  this  very  dottnne  w.ik  promulgated  forty  years  ago,  hy  the 
late  Prof.  Goodsir.  In  his  "  Anatomical  and  Pathological  Oliwrvations" 
{1845)  speakingof"  a  rapidly  extending  ukcratrd  surfacr,"  hcdcscnbed  "a 
peculi.irly  endowed  cellular  l.iyer,  which  takes  up  progrcs%ivdy  the  place  of 
the  snbjacent  lexliir«;'"  and  a  liltk-  further  on,  he  attrilmle*  the  seiwiration 
of  a  dead  |xirlion  of  bone  to  the  "cells  of  the  newly.formed  (cUubr  mass," 
contained  in  the  Haversian  ranaU  ....  taking  it  up  as  nourishment,  and 
mbsiitiiting  themKlves  in  its  wead."'  The  same  cxplan.ntion  is  cibvioiisly 
appliralile  to  the  detachment  of  a  xlough  in  the  softer  tissue*,  and  ptrliap* 
even  to  the  formation  of  an  ah-M-csK  cavity,  and  lo  the  thinning  o(  lh«  roof 
of  an  aliNces*  which  is  about  to  '•  jwint."  Wc  may  also  have  nrtourMr  to  it 
when  wc  fmd  that,  in  certain  )unsof  a  .-^ilid  organ,  a  dcuNU  infilliation  of 
IrtKocyies  ii  attended  with  the  diapjK'arancc  of  the  normal  ^tniriure, 
3]thi>uj{h  there  is  no  ol)vioti»  ^ap  or  breach  of  continuity  :  this  for  example, 
may  often  be  oWrved  around  the  Malpighian  caiMules  of  the  kidney,  when 
it  it  in  a  state  of  inllamnution. 

Such  an  hypolhetis  leems  tu  me  far  more  satUlitctory  than  the  view  of 

'  Sc«   pp>-  4<H>  4CA  oif  the  Mcnritl  volume  of  Coodrir*!  Mcmoin,  republiihed  by  bb 
ntooesMf,  Prof.  Tttner,  of  Eitinbnigb,  in  186S. 
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Cohnhcim.  who  appcan  to  place  the  inflammatory  process  on  a  merdy 
physknl  luisis :  ascnbing  it  to  &  molecular  change  in  the  walls  of  the  blood 
vc)«clh,  wrought  directly  by  the  irritant  which  sets  up  the  inHammation. 
In  support  of  ihis  view  he  cites  the  experiments  of  Winiwarter,  who  found 
that  the  vessels  of  an  indamed  part  allowed  a  solution  of  gelatin  to  transude 
through  them  under  a  lower  pressure  than  under  normal  conditions.  Bat 
I  think  that  the  change  in  question  is  only  a  part  of  the  general  softening 
of  all  the  tissues,  which  has  long  been  known  to  constitute  one  of  the 
phenomena  of  intinmmation.  An  acutely  inflamed  bone  is,  as  I^gel  points 
out,  BO  so^  ihat  a  knife  will  easily  penetrate  it :  the  ligaments  of  an  inflamed 
joint  yield,  allowing  the  bones  to  be  displaced  and  distorted  )  and  we  are 
accustomed,  in  the  dead-house,  to  regard  a  diminished  resistance  of  the 
texture  of  a  lung  as  one  of  the  best  rough  tests  of  it  having  been  the  seal 
of  acnte  pneumonia. 

iJefore  we  quit  the  study  of  inflammalion  in  cold-blooded  animals,  I 
have  to  mention  some  further  phenomena  which  belong  to  its  more  severe 
forms.  When  crolon  oil  b  smeared  over  the  tongne  of  a  frog,  the  mper- 
ticial  capillaries  pass  into  a  condition  which  has  long  been  known  as  statfs. 
It  consists  in  complete  arrest  of  the  circulation  through  them,  with  coagula- 
tion of  the  blood  which  they  contain  ;  and  it  corresponds  with  the  condition 
which  in  larger  vessels  is  called  thrombosis:  in  fact,  the  two  are  ollen 
associated  together.  But  a  still  better  way  of  observing  severe  inflnmmatioD 
is  to  apply  caustic  to  a  circumscribed  spot  on  the  tongue  of  the  frag.  ITits 
produces  what  may  be  described  as  a  scries  of  concentric  Eoncs.  In  the 
middle  all  the  tissues  are  killed  ;  or,  in  other  words,  an  tsthar  is  formed. 
Next  comes  an  area  of  absolute  stasis,  in  which,  according  to  Cohnhcim,  the 
vessels  alone  arc  destroyed.  Further  outward,  the  blood  stream  is  almost 
stagnnnt,  ond  the  capillaries  are  choked  with  red  discs,  which  escape 
from  ihem  in  large  numbers.  Beyond  thi&a^iuin  liic  emigration  of  leuco- 
cytes is  the  principal  change.  Lait  tomes  a  «one  in  which  the  ^xssels  a« 
merely  dilated,  while  the  circulation  throu({h  them  is  somewhat  retarded. 
However,  it  is  not  clear  to  mc  that  stasia  has  been  proved  always  to  depend 
upon  the  occurrence  of  alterations  in  the  vascular  waiU,  exceeding  in  inten- 
sity those  in  the  other  tissues.  At  any  rate,  no  such  conclusion  can  fairly 
be  drawn  from  the  well-known  experiments  made  by  Ryneck.  of  Graiz,  in 
1S70.  He  showed  thai  stasis  could  be  set  up  by  irritation  in  the  web  of  a 
frog,  afler  defibrinated  mammalian  blood,  or  even  milk,  had  been  substituted 
for  the  natural  circulating  fluid  of  the  animal ;  but  that,  on  the  other  hand, 
when  a  solution  of  chromic  acid  or  sulphate  of  copper  had  once  been  passed 
through  the  blood  vessels,  even  for  a  few  moments,  no  such  cITect  could  be 
produced.  But  these  observations,  although  they  disproved  the  now  obtiolcte 
doctrine  thai  inflammation  is  dependent  upon  a  change  in  the  blood,  appear 
to  have  little  or  no  bearing  upon  the  questions  which  arc  under  discussion 
at  the  present  time. 

In  u-arm-bloodcd  animals  the  attempt  to  watch  the  inflammatory  proccas 
directly  with  the  microscope  was  at  first  found  to  be  attended  with  con- 
siderable  difficulties.  Hut  these  have  now  been  overcome  ;  and  in  "  Vir(heVi!S 
Arthiv"  for  1878,  Prof.  Thoma,  of  Heidelberg,  describes  a  method  by  which 
he  succeeded  with  dogs,  cats,  rabbits,  and  guinea  pigs,  ihc  part  selected  for 
obsen-ation  being  the  mesentery  or  the  omentum.  The  only  difTercnce 
between  his  results  and  those  obtained  by  Cohnhcim  seems  to  be  that  he 
could  not  satisfy  himself  that  the  calibre  of  the  arteries  became  wider. 
Emigration  of  corpuscles  and  exud.ition  of  coagulabic  fluid  occurred  in 
pnciKly  the  same  way  as  in  frogs. 

I  may  now  proceed  to  trace  out  in  detail  such  explanations  of  the  four 
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cardinal  sympioms  of  in  Ham  mat  ion  as  accord  best  with  our  {iresent  vicvn ; 
aod  in  doine  so  1  shall  follow  Cohnhcim  closely. 

I.  Xu^^r. — Itic  rcdnns  of  inflanunation  dcpentU  gnrily  \\\>nn  ihc 
dilaUtioD  of  (he  veins  and  otlter  blood  vessel*  of  the  afrE:ric<]  area  (for 
ThoMa  him.wlf  sa»-  the  smaller  veins  liecame  witk-r),  \an\y  ayion  llic 
acciiimilaiioQ  of  blood  discs  in  its  t^pitlarics.  If  the  neiiamte  voacU  are 
visible,  the  redness  is  spoken  of  as  ■<  injection ;"  if  ihey  lAniiot  Ih;  w«n,  it  is 
said  to  be  "  diffitsed."  The  tint  is  somewhat  purple,  whith  s«:im  to  he  diie 
not  only  to  the  preponderance  of  dibted  veins,  but  alxo  to  an  aitginented 
deoxidation  of  the  blood  in  the  capillaries,  in  conitef^uenre  of  the  ret:irdalion 
of  the  cuirent  through  them.  When  stasis  occurs,  this  also  raii.us  rediies ; 
and  at  all  but  the  earliest  s^Rges  hemorrhages  also  play  an  im[>»ri:ii)t  |iart  in 
the  prodiKlion  of  rubor.  Taey  often  give  to  it  a  puitctifonn  <-hatarter,  and 
they  inay  be  further  distinguished  (except  from  stasis)  by  not  6uling  t>cneaih 
the  prcsure  of  the  finger.  On  the  other  hand,  the  presence  of  aity  con- 
sidciabic  quantity  of  exudation  tends  to  conceal  the  red  «ro!or,  e^-en  where 
it  does  not  acluallj'  compress  and  empty  the  ves^s :  thus,  at  advanced 
periods  of  ihc  morbid  process,  live afTcilcd  tissues  often  become  gray, or  even 
yellow.  When  non-vascular  siniciures  bei'onie  initamed,  the  rc<ines»,  of 
course,  sho«fs  itself  in  the  highly  va^tular  parts  around,  from  whit-h  they 
derive  their  nutiimenl ;  for  instance,  in  the  conjunctiva  at  the  margin  of  the 
cornea,  and  in  the  synovial  membrane  about  articular  cartilages.  After 
death,  so  much  of  an  inflammatory  redness  disappears  as  waa  due  to  fluid 
blood  in  the  interior  of  the  vessels. 

a,  Tumor. — Thb  may,  to  some  extern,  be  due  to  va.scular  turgescencc. 
but  the  chief  cause  of  it  is  exudation.  I.as8ar,  Cohnheim's  assLsUnt, 
showed,  some  )'eari  ago,  that  the  stream  which  flows  away  through  the 
IjTnphJiics  of  an  inflamed  part  is  greatly  augmented.  For  example,  he 
irritated  Uic  paw  of  a  dog,  sometimes  by  immersing  it  for  a  short  time  in 
hot  water,  and  sometimes  by  nibbing  in  croton  oil ;  and  he  found  that  the 
lymphatics  in  the  limb  above  became  greatly  dilated,  and  chat  when  he 
introduced  a  cannula  into  one  of  them  the  fluid  which  escaped  through  it 
was  increased  to  several  times  its  normal  quantity.  Evidently,  therefore, 
the  swelling  corresponds,  not  with  the  whole  amount  of  exudation,  but  with 
tiw  excess  of  it,  as  compared  with  what  is  taken  up  again.  Cohnhcim 
even  holds  that  inflammation  may  run  its  course,  and  be  attended  with 
exudation  and  with  (be  emigration  of  leucocytes,  and  yet  lead  to  no 
swelling,  prmided  that  reabsorpiion  goes  on  at  a  pro]>orlionatcly  rapid  rate. 
He  suggests,  for  instance,  that  this  may  be  the  case  with  the  eruptions  of 
scarlet  fever  and  other  exanthemata,  in  some  of  which  the  subsequent 
occurrence  of  desquamation  of  the  ctiliclc  shows  thai  (here  was  more  than  a 
mere  hyptraemia.  In  describing  erysipelas.  I  shall  mention  what  is  jK-rhaps 
a  more  striking  example  of  the  same  ihing. 

[d  disiribuimg  itself  through  the  infUmcd  structures,  exudation  follows 
the  lines  of  least  icsisiance.  In  connective  tissue,  and  in  the  stiomn  of 
a  part-nch)TMtou.s  organ,  it  fills  the  natumi  interstices.  Wherever  there 
is  a  gap  or  interspace  of  any  si«-  it  accumulates.  It  covers  ihe  free 
surfaces  of  serous  membranes.  Mucous  membranes  throw  it  off,  to  mix 
with  their  natural  secretions ;  this,  for  example,  is  one  rcaton  why  the 
urine  liecomcs  altiuminoie  in  nephritis.  In  the  skin,  it  pcnetritte%  through 
ihc  dctrprr  toft  layers  of  the  cuticle,  and  it  often  raises  the  horny  layer  to 
form  Mnall  collecltons  of  fluid,  which  arc  termed  vesicle*  or  pUNliiles. 

3.  /?i»/iw.— I'he  pain  of  inlUmmation  is  usually,  and  no  (Imibt  correctly, 
attributed  10  the  compreKion  of  the  sensory  nerve*  by  distended  vessels 
and  afterp.-aTd*  by  exudation.  Thus  it  often  has  a  throbbing  character, 
being  momentarily  iaicnsitied  by  each  pulsation  of  the  heart.     .\nd  it  is 


gciKTally  accompanied  by  "  tcndcniess,"  or  {in  other  words)  is  incii 
by  pressure  from  wiihom.  Doubtless  a  cencral  relation  can  be  t 
between  the  amount  of  pain  induced  by  inflammaticKi  in  different  juarts  and 
the  abundantc  of  their  sensory  nerves ;  but,  on  the  other  huid,  it  is  well 
known  chat  some  tissues,  such  as  lij^ments  and  bones,  may  become  exceed- 
in(;ly  painful  when  inflamed,  although  they  are  not  naturally  verj' sensitive. 
The  dcterminint;  factor  in  such  coiics  apjiears  to  be  the  degree  of  resLoaDce 
which  is  offered  to  distcniion  and  swelling. 

4.  Caler. — niai  those  [arts  which  are   most  accessible  to  obaervatioi 
become  hotter  than  natural  when  inflamed,  \&  matter  of  common  knowl 
anyone  maysaiisfyhimscif  of  it  by  placing  one  hand  over  an  acutely 
joint  or  a  recently  formed  aWcsi,  and  the  other  upon  the  corresponding 
spot  on  the  opposite  of  the  body.     But  even  cjuitc  recently  contndictory 
statements  have  been  made  as  to  the  relation  between  the  temperature  of  an 
inflamed  part  and  that  of  the  blood  and  of  the  deep  internal  organs. 

In  i860  Mr.  Simon  made  a  scries  of  observations  with  a  small  thermcxelectric 
apiuratus,  so  shaped  that  it  could  be  thrust  like  a  pin  into  the  sol^  tissues,  or 
even  into  the  interior  of  lar^e  vessels ;  and  he  found  not  only  that  the  arlerial 
blood  flowing  towards  a  severely  injured  limb  in  a  dog  was  always  k-is  warm 
than  the  venous  blood  flowing  away  from  it,  but  that  the  inflamed  tisuxs 
themselves  were  wariiitr  than  cither  kind  of  blood.  But  he  did  not  attem))t  to 
measure  the  amounts  of  difference  of  temperature  which  he  believed  lltat  be 
detected ;  and  if  (as  is  possible)  they  were  very  small,  there  may  be  the 
less  diffiLulty  in  supposing  that  there  was  some  source  of  error  in  hi> 
experiments.  However,  it  apj>ears  to  be  certain  that  he  was  wrong  in 
concluding  that  inflammation  is  attended  with  a  special  local  prodttdion  of 
heat.  For  Jacobson,  of  Kdnigsberg,  who  afterwards  investigated  this 
question  with  more  accurate  apparatus,  found  (■'  Virchmo'i  Ank.,"  1870) 
that  the  temperature  of  the  skin  and  of  the  iiuiscles  down  to  the  bone  never,  ^^ 
even  un<ler  condition.-!  of  the  most  intens«  in  flam  mat  ion,  reaches  that  which^f 
eiisLs  in  the  rectum,  the  v:i^iiia,  or  the  [Mritoneal  cavitv,  at  the  same  limeT^H 
The  diflerence  was  generally  at  mu(-h  as  1**  or  3.5°  Folir.  And  as  for  the  I 
relation  between  the  temperature  of  one  inflamed  part  and  that  of  the 
opposite  side  of  the  body,  the  diflerence  wu.h  always  less  in  pro|>ortion  as  the  | 
distance  from  the  surface  was  greater.  Iliu.t,  whereait  a  rabbit's  ear  whai  . 
inflamed  was  warmer  than  the  other  ear  by  7°  or  8°  Fahr.,  the  temperatun.' 
of  the  deep  muscles  of  a  limb  under  cheMme  circumstaur.es  seldom  exceeiled 
thai  of  the  same  structures  on  the  iipTic»itc  side  by  more  than  i**.  It  would 
follow  that  the  internal  organs  under  intlainmalion  continue  to  be  of  a 
temperature  approximately  the  some  an  that  of  the  blood.  Jacobson  showed 
by  direi't  experiment  that  in  pleurisy  the  affected  cavity  was  either  of  the 
same  tcmjieratute  as,  or  even  sliRhtly  colder  than,  the  other  one.  Still  more 
recently,  m  Decemlwr,  1S79,  M.  Peter  brought  before  the  Paris  Acadnny 
of  Medicine  ascries  of  observations  made  upon  jiaiients  afl'ected  with  chronic 
peritonitis,  and  drew  from  them  the  coiiclu.iion  that  there  was  a  very  consider>^M 
able  l<K-al  production  of  heat  independently  of  the  general  bodily  tempenti^^ 
ture.  But  wliat  he  really  sliowed  was  nothing  more  than  that  the 
Icmpemture  of  the  abdominal  wall  may  in  such  cases  exceed  that  of  the 
axilla  by  as  much  as  3.5"  Falir.  Unfortunately  he  omitted  to  place  a  ther* 
mometer  in  the  reetuui,and,  therefore,  I  think  it  maybe  fairly  contended 
that  in  his  cases  the  temperature  of  the  inftained  part  may  after  all  have 
been  no  higher  than  that  of  the  blood. 

If  Jacobson 'sobservaiions  are  correct,  the  real  increase  of  tern pcrattirc  in  the 
skin  and  other  superficial  struclurca  when  inflamed  may  yet  rceeive  a  very 
simple  explanation.  For  the  blood  current  is  to  be  regarded  as  a  great  warm 
ing  ap[)araius,  which  carries  to  the  tissues  all  over  the  body  heat  that  is 
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Ecoented  chiefly  in  the  liver  and  other  glands,  the  lungs,  and  the  tniuctes. 
If  there  be  no  additioiu]  local  production  of  heat,  the  temperature  of  eacb'i 
put  must  be  the  resultant  of  four  varying  conditions:  (i)  the  temperatnre 
of  the  arterial  blood  supplied  to  it  ;  (i)  the  proportion  bclween  the  space 
occupied  by  its  vascular  channels  and  thai  occupied  by  the  extravaMmlar 
material  shich  it  contains;  (3)  the  degree  of  rapidity  niih  which  iu  vesoela 
arc  iravcrKrl  by  the  blood  ;  ^4)  the  greater  or  less  extent  to  which  heat  bJ 
dtsipaled  from  it  by  conduction,  by  evaporation  or  otherwise. 

Now,  I  think  ii  is  obvious  thai  none  of  these  conditions  is  liable  to  so  great 
fluctuations  as  the  second  and  third.     We  have  already  seen  that  the  vesseti 
of  an  inflanied  part  arc  dilated.     That  the  Row  of  blood  through  an  inllaiQedl 
part  is  much  augmented  has  long  been  suspected.     Sir  William  Lan-rcncc  S  < 
said  to  have  roughly  demonstrated  this  long  ago  by  bleeding  from  both 
arms,  simultaneously,  a  patient  whose  hand  and  forearm  on  one  side  were 
inSamcd.     But  Cohnheim  has  n-cenlly  established  the  same  (act  by  careful 
experiments.     Havinz  set  up  inflammation  in  the  paw  of  a  dog,  he  mea&-j 
urcd  the  amount  of  blood  which  afterwards  cscajwd  through  a  cannula  fn 
the  principal  vein  of  the  limb ;  and  he  found  that  it  was  sometimes  more^ 
than  twice  as  much  as  flowed  from  the  corresponding  vein  on  the  opposite 
side  in  the  same  length  of  time-     The  only  exceptions  were,  when  extensive 
gangrene  set  in,  and  when  there  was  ver)-  proftise  siqipiiration.     Any  such 
increased  velocity  in  the  blood-current  of  an  inflamed  part  must  neccwarily 
raise  its  temperature.* 

'I"he  second  of  the  coitditions  above  mentioned  explains  why  sometime* 
an  inflamed  [xirt  is  not  apixircnily  hot.  I  have  already  cited  Cohnhcim's 
observation,  that  when  profiise  supi>tiralion  wa.s  going  on  in  a  dog's  paw 
there  was  sometimes  no  excess  of  blood  flowing  through  its  vessels.  And  it 
mtL"!  also  be  borne  in  mind  that  the  presence  of  intlamnutor)-  exudation  in 
any  considerable  qtuntily  tends  to  loner  the  tem]>et:tmre.  since  it  is  just  so 
much  added  to  tnose  exmvnsodar  substances  which  have  to  be  warmed] 
by  the  bloodcurrcnl.  No  wonder,  therefore,  that  in  CAses  in  which  the . 
inflammatory  pTOCCV  runs  ila  coun«e  slowly,  one  occasionally  meets  with 
what  arc  termed  "cold  ab«ces»e»."  But  I  am  not  sure  whether  it  has  been 
shown  that  they  can  develop,  from  beginning  to  end,  without  any  eln'alJon 
of  temperature. 

The  characters   of  infiammaltry  txudalwt   j>re«ent    many  differences, 
according  to  circumstances  which  are  as  yet  hut  imperfectly  known. 

In  some  cases,  e^Kcially  where  a  serous  membrane  is  the  seat  of  inflanvj 
(nation,  the  exudation  assumes  the  form  of  a  solid  librillated  material-^ 
"  plastic  lymph,"  as  it  used  to  be  called.    This  is,  no  doubt,  the  same  sub*] 
stance  as  the  fibrin  of  coagulated  blood,  and  is  develo|)ed  in  the  same  miinner.^ 
Where  this,  with    the  lcuroi;yles  contained  in  its  meshes,  seems,  a*  in  a  dry 
picurby,  to  coitstitulc  the  entire  exudation,  it  must  lie  formed  very  rapidly, 
for  it  appears  as  a  thin,  nnil'orm  layer  upon  the  sloping  surface,  instead  of 
acetinmlating  in  the  more  de|)endent   {xtrls  of    the  serous  cavity.     But, 
perhaps  the  whole  of  the  esiid.itiun  nci'cr  does  solidify;  a  fluid  residue  may 
have  l>een  removed  by  the  active  absorbing  proceM  which  we  have  seen  to  be 
at  work. 

As  Cohnheim  remarks,   we  should  A  priori  expect  that  inflammatory 

*  Ko  ilaufai,  if  MpcrlicU  veawls  are  Invnlveil  In  ihe  InHummiUory  proccu,  mart  tint  it 
M  ibc  am«  tin*e  diMipueil,  and  Ihi*  teiKt*  lo  jiraocnl  tlic  iiirfacc  lemfieniure  Trom 
appmicbine  Ibu  of  Ihc  imemal  arrant.  Hut  i,  point  of  conniictable  imponanec  n  llml 
Mcli  >a  iotitateil  iliui|WtioD  of  heat  actually  nukct  Ihc  nirfacc  (ccl  holler  la  onc'i  lianrl 
ihaail  woalil  oibnviK  \tt\.  t  has-«  alluilc<t  to  ihit  lii  dciuritiiiiK  ihc  tclAiion  beiwccn 
hcM  of  •kio  u  ineuund  bi^  the  1  hcriQomtlct  and  u  ii  tMimaled  b}'  Ihc  per<:cpiioei4  of 
■•other  [lerwa :  ti^rai 
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exudation  would  always  contain  fibrinogen,  since  thai  substance  b  one  of 
the  consliluciits  of  the  blood  plasma.  And,  as  white  blood  corpuscles  art 
certainly  seldom  absent,  it  becomes  an  imporiant  question  to  determine  why 
fibrin,  instead  of  being  constantly  present,  is  found  principally  in  infLunma- 
tion  of  ccrtiiin  structures — the  serous  and  synovial  mcmbnncs  and  the 
alveoli  of  the  Kings.  Now,  in  the  lirst  place,  it  is  to  be  observed  that 
so  far  from  the  composition  of  inftammator)'  exudation  throughout  the 
body  being  uniform,  almost  every  part  yields  a  material  which  poescscs 
characters  of  ics  own.  One  peculiarity  of  mucous  membranes  is  llitt 
when  they  are  but  slightly  inllamcd,  as  in  catarrh  from  exposure  to  cold, 
they  throw  off  an  abundance  of  more  or  less  altered  epithelial  cells,  la  the 
lungs  or  in  the  kidneys  such  "  eatarrhnl  products "  are  often  seen  in 
immense  numbers ;  not  only  do  they  accumulate  in  and  fill  up  the  pulnoon- 
sry  alveoli  or  the  renal  tubes,  but  a  great  many  of  them  are  also  earned 
away  in  the  sputum  or  in  the  urine.  The  relation  between  catanhal  inAam- 
mation  and  mflammation  in  general  constitutes  a  qu(%rion  of  the  greatest 
im|»oriani-c,  cq»ecially  in  reference  to  tubercle,  as  we  shall  see  hereafter ;  it 
has,  however,  been  almost  ignored  by  those  who  have  recently  wntlen  tipoa 
the  subject.  1  doubt  if  we  can,  at  present,  form  any  other  idea  of  it  than 
that  the  cxccasivc  formation  of  epithelial  cells  a  a  result  of  the  gready 
augmeDtcd  supply  of  pabulum  offered  to  them  in  the  inflammatory  exuda- 
tion. A  tissue  which  in  normal  circumstances  is  constantly  undergoing 
renewal  may  fairly  be  supposed  to  be  ready  to  grow  still  more  actively  when 
such  a  stimulus  is  supplied  to  it. 
On  the  other  hand,  when  a  serous  membrane  is  affected  with  an  inflam- 
modcrate  sc\'erity,  it  pours  out  a  transparent  fluid  which 
its  cavity.  There  may  be  a  layer  of  fibrin  upo«i  the  free 
membrane  ;  or  shreds  and  flocculcnt  m.isscs  of  it  may  be 
fluid.  Bui  sometimes  not  a  trace  of  fibrin  is  to  be  seen. 
And  in  other  cilhcs  fibrinogen  is  pTe.-ient,  but  for  some  reason  remains  udod- 
agubted.  Virchow  many  yean  ago  pointed  out  that  the  fluid  effusion,  after 
iu  removal  from  the  pleura  by  itaraeentr.tis,  would  tiften  throw  down  a  coogu* 
lam  of  fibrin,  and  that  if  thi>  were  sc|tarated  by  stirring,  a  fresh  one  might 
be  formed  in  the  course  of  the  following  day,  and  so  on,  for  several  days  in 
Nuccewiiun. 

In  the  more  intense  inflammations  of  serous  niembr-tiies  the  exwlation  is 
furulent;  and  this,  as  a  rule,  poMcssei  no  coagulating  power.  Intermediate 
conditions,  however,  are  frei)uent,  in  which  the  sur&ces  an  coated  with 
fibrin,  white  the  cavity  contatru  lii|uid  pits ;  and  in  the  pericardium  I  believe 
that  pus  unmixed  with  plastic  lymph  is  iieldom,  if  ever,  seen.  But  this  is  an 
exception,  for  in  the  case  of  all  otlier  serous  membranes  it  often  happens 
that  every  |ian  of  the  surface  retaitis  iu  natural  smoothneaa  and  luitre, 
notwithstanding  llvat  pus  is  present  in  targe  am(»itU. 

The  ciuanttty  of  pus  which  cnllecLs  in  a  t:irgc  serous  cavity,  such  as  the 
pleura,  is  often  enormous  ;  and  since  it  may  be  formed  very  rapidly  the 
question  has  sometimes  lieen  niUcd  whether  the  blood  trould  |x»isihly  have 
yielded  a  sufficient  number  uf  leucocytes.  Biii,  as  Cohnheim  remarks,  this 
difliculiy  in  reality  applies  for  less  to  the  emigration  theory  than  to  that  of 
pus  formation  by  proliferation.  It  has  t>eeR  shown  that  while  inflammation 
IS  go>'<8  on  the  blood  throughout  the  body  c-oniains  an  excess  of  leuioryies ; 
and,  indeed,  the  well  known  hyiicrinotic  condition  of  it  may  be  said  to  \k 
nothing  more  than  a  rough  illustmtion  of  the  ume  fiict.  One  can  canity 
suppose  that  the  lymph  glands  and  the  spleen  throw  into  the  circulat- 
ing fluid  a  largely  increased  supply  of  ]eui:ocyte»  to  make  up  for  the  drain 
tku  is  going  on.  At  the  same  lime  ti  ap[)ears  very  probable  that  pus  cells 
may  themselves  multiply  byfussion.     Dr.  Thin  has  figured  a  dumbbell-shaped 
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IctMOcyic  which  secmtd  to  be  dividinR  into  two,  from  the  inflontcd  rornea  of 
*  a  nb^t ;  and  similar  appcaraoLxs  nave  been  obaened  i»  ci>ld-blow]ed 
animals  by  Strieker,  Kl«in,  and  Ranvicr.*  I  liave  often  thought  that  .lintc 
k-ucocyccs  evidently  must  have  nutriment  lo  vnabk  them  lo  multiply,  the 
absence  of  AbrinogcD  in  pus  may  pcrlupa  be  accouDied  for  by  its  having  l>een 
used  up  by  them. 

We  have  sicen  that  the  rarity  of  plaatic  lymph  upon  the  free  ftnrfatxi 
of  mucous  membranes  is  far  from  being  a  solitary  breach  of  a  general  law 
for  inflammatory  exudations  throughout  ilie  body.  And  I  am  by  no 
means  sure  that  the  exceptional  frequency  with  which  a  fibrinous  byer 
is  found  lining  the  higher  air  passages  may  not  be  due  lo  the  same 
UDkooim  causes  which  render  the  alveoli  of  the  lungs  also  capable  of  a 
"crouiXHis"  as  well  as  of  a  "catarrtjal"  inflammation.  Bui  in  connection 
with  this  question  certain  i)oints  have  recently  been  raised  whieh  deserve 
careful  consideration.  Cohnhcim  has  drawn  attention  to  the  fact  that 
in  the  intcTHliccs  of  the  tissues  generally  exudation  comparatively  seldom 
coaguUics;  and  he  has  shown  that  this  probably  depends  not  upon 
the  absence  of  fibrin  factors,  but  rather  upon  a  controlling  influence 
which  living  structures  in  general  may  be  snpposed  to  exert  over  its 
formation  in  ihcir  immediate  vicinitv.  It  would  follow  that  whenever  wc 
find  solid  exudation  in  the  connective  tissue  of  any  part  of  the  Irady  or 
within  the  stroma  of  an  organ,  wc  may  t>e  sure  thAl  ihc  vii.ility  of  the  part 
was  endangered,  if  not  altogether  lost,  before  coagulation  look  place.  Now, 
1  am  about  to  point  out  that  there  is  a  very  important  class  of  inflammations 
in  which  the  exudation  of  fibrin  is  thus  asoci^ted  with  a  local  death  of  the 
inflamed  structures.  And  Wertheim  has  Ltlcly  asserted  that  a  destruction 
of  the  epithelium  of  the  trachea  is  a  ncccsur)'  antecedent  to  the  dt.'vclop- 
rocnt  of  a  croupous  membrane  in  the  trachea,  both  in  anitnals  under 
experiment  and  in  the  human  subject  during  disease.  But,  so  1^  as  I 
know,  the  suggestion  lias  not  yet  been  made  that  the  endothelium  of  a  serous 
cavity  must  die  before  a  layer  of  plastic  lymph  can  be  formed  upon  il.  And 
yet  infLunmatoty  exudation  is  surely  for  less  removed  from  the  infliicnc«  of 
living  stnKturcs  when  it  is  contained  in  the  pleural  or  peritoneal  cavities  than 
when  it  i^^  free  upon  a  mucous  surface. 

The  inflammations  to  which  1  have  just  referred  as  constantly  com- 
bining fibrinous  exudation  with  a  loss  of  vitality  in  the  alTcctcd  tissues 
arc  those  which  morbid  anatomists  now  call  '"diphtheritic."  The  term  is 
an  unfortiiante  one.  since  it  suggc^iis  an  impression  that  they  are  connected 
with  Ihc  diKOw  Diphtheria,  whereas  this  is  by  no  means  generally  the 
cose.  Still,  1  think  wv  cannot  avoid  using  it,  for  I  know  of  no  alternative 
name,  and  the  condition  itself  is  one  whiut  demands  recognition.  It  i^  that 
in  which  n  free  surface,  usually  a  mucous  membrane,  becomes  coated  with 
an  adherent  layer  which  in  jurt  at  least  consists  of  the  upix-r  strata  of  the 
mucous  membnme  itself,  infiltrated  with  a  fibrinous  material.  The  distinc- 
tion between  a  eraufious  and  a  diphtheritic  false  membrane  is  not  merely, 
as  was  formerly  taught,  that  the  one  is  easily  separable  while  the  other 
is  firmty  attached.  It  is  chieliy  in  the  air  passages,  where  there  Ls  a 
thick  basement  tiH-mbraiM;,  that  even  croupous  membranes  lie  louse ;  u|>on 
the  fauces  and  elsewhere  they  often  adhere  closely,  if  their  fibrillation  is 
dense  and  strotig.    A  sut&ce  aficclcd  with  diphtheritic  inflammation  looks 

■  It  u  important  lo  notice  that  tlt«  peculiar  appMiutce  of  the  nacl«ui  of  a  rwi  cell — 
the  rcplacenicnl  of  the  (tni'lc  imclcuior  ■  IiIuckI  tenoMyle  by  two,  lhTce.i>reven  itieuTcgu- 
Ur  Erannlei^li  >a  ioilicaUon  not  of  multiplication  vf  fiwoD,  but  of  impcndinc  <Jlun- 
IcgnlioB  and  dcil]t.  Cohnhcim,  Inilecd.  iiyt  thni  put  cclli  niDtt  be  utivc,  for  iTicy  »t« 
capable  of  inwxbatd  movaaentt;  but  I  Bui']XMe  that  ihU  U  only  when  the  pm  is  of  voy 
teoent  (otniaiion. 
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dry.  ui<l  is  of  a  slate-gray  or  pale  yellowish  color  tinle»  il  lias  been 
ucciilentally  stained  by  any  colored  fluid,  such  as  bile.  It  fecU  rough 
and  granular,  and  a  still  more  marked  character  of  it  i&  its  tough,  elaslic 
hardneift.  In  the  dead  body,  if  an  incision  is  made  into  a  diphtherilie 
membrane,  the  dry  nay  appearance  is  found  to  penetrate  to  some  depth,  and 
to  cease  somewhat  abruptly.  Under  the  microscope  U  to  be  seen  a  granular, 
more  or  lest  distinctly  fibrillaled  siibsLince,  containing  in  its  mc&hes  altered 
epithelial  ce!l>,  and  leucocytes  which  have  lost  their  nuclei.  In  the  more 
superficial  ]inn  of  such  a  GiJse  membrane  the  fibrin  b  often  de\'cloped  into 
thick  and  glistening  fit>Tes ;  in  the  deeper  layers,  where  it  is  infiltrating  the 
interstice:!  of  a  pre-exutting  tissue,  it  has  no  room  to  show  even  Bbrillatton. 
and  il  looks  granular.  As  I  have  already  shown,  so  much  of  the  sub- 
stance of  the  )iiart  as  h  involved  in  the  diphtheritic  process  has  already 
lost  its  vitality,  and  the  only  way  in  which  the  disea-^'e  can  end  (unless  it 
destroyii  the  life  of  the  patient)  Li  by  the  se[iaration  and  shedding  of  all 
the  dead  tiwues,  with  the  bhe  membrane  of  which  they  form  a  part.  This 
detachment  It  cfTecied  by  u/erralion.  From  the  first  there  wa^  an  inftun- 
roatory  uclion  of  moru  or  le«i  intensity  in  tlie  living  stniclurcs  beneath. 
But  now  leucocytes  collect  in  large  numbers  along  the  boundary  line,  and  I 
suppose  that  the  connecting  materinl  'm  direitly  eaten  away  and  abiorbed 
by  them.  Perha))S  the  t)est  specimens  of  the  shedding  of  an  extensive 
diphtheritic  membrane  aie  afforded  by  the  urinary  bladder.  This  organ  is 
exceedingly  liable  to  diphtheritic;  inflammation,  which  often  involves  the 
whole  thickness  of  its  mucous  coat ;  and  it  is  no  uncommon  thing  for  the 
mtitosa  lo  be  cast  olT  almost  entire.  A  year  or  two  ago  I  made  an  autopsy  ia 
the  cxie  of  a  wonjan  from  whose  lil.iclder  during  life  a  piece  of  con<^idemble 
size  liad  been  removed.  All  the  rei.t  of  the  vesical  mucous  membrane  lay 
loose,  aa  a  thick,  a.-ih-gray  substance,  with  markings  on  one  surface  corres- 
ponding with  ihoNc  of  the  hypcrtrophicd  mimcnlnr  tmbcculoe. 

It  is  obvious  that  recovery  from  a  diphtheritic  inflammation,  when 
ponible  al  alt,  involves  the  regeneration  of  the  tissue  which  has  tmdc-rgone 
destruction,  or  at  least  its  rvplacerrteni  by  cicatricial  tixtue.  After  the 
separation  of  a  croupous  membrane  there  is  nothing  to  be  renewed  iintca  it 
is  the  c|>ithelTum. 

Not  only  is  diphtheritic  inflammation  charactcri^cd  by  low  of  vitality  of 
the  alTfcted  tiwitcs,  but  also  by  their  putrefaction ;  as  is  shown  by  ineir 
dirty  gmj'  color,  and  by  the  fetid  odor  which  they  give  off.  Indeed,  this 
form  of  inflammation  is  but  one  member  of  a  group,  which  may  properly 
receive  the  n.ime  of  putrid  "inflamm.ilion*,"  and  m  many  of  which  ui^ 
maxses  of  tissue  unclergd  death — mortification  vx  gangrene. 

It  is  cusiomarj-  lo  dwiribe  st-vcral  forms  of  gangrene,  and  to  trfer 
them  to  diff'erent  cauNcs.  liui  I  think  that  the  more  one  siiidies  these 
«up{x»ed  variefie*  the  more  diflirult  is  it  to  regard  the  distinctions  hctw^-en 
them  as  fimdamental.  Of  course,  it  is  tnie  that  a  i»nn  may  \tt 
directly  killed  in  various  ways  without  the  intervention  of  an  inAan- 
matory  change  in  it ;  as,  for  insUnce,  by  escharotict  or  by  certain 
d^rees  of  cither  heat  or  cold,  according  to  the  length  of  time  during 
which  they  arc  in  operation.  But  in  every  caw,  I  believe  that  a  les 
intense  np|)lication  of  the  destroying  agent  would  set  tip  a  violent  inflam- 
mation, which  itself  would  end  in  gangrene.  So,  again,  when  the  death  of 
a  |nn  is  due  to  a.  failure  of  its  blood  su[>ply,  no  doubt  it  does  not  alwa)'9 
first  tindergo  inflitmmation  throughout  its  whole  substance.  But  here,  also, 
it  seems  impossible  to  draw  a  hard  and  last  line.  Surgeons  are  now 
familiar  with  the  fact  that  in  many  instances  senile  gangrene  of  the  fool, 
which  used  to  be  attributed  merely  to  olislniction  of  the  arteries,  aii*a 
from  slight  injury  to  a  toe  nail,  and  begins  as  an  inflammatory  proces. 
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And  even  when  a  Umb  undergoes  moTtificatioD  aa  ihc  direct  result  of 
embolism  of  its  nwin  artery  there  is  always  at  Ihc  maigiD  of  the  gan- 
grenoiH  part  an  acttw  inflammation,  which  leads  to  a  further  death  of  the 
lissiKs.  Indi-rd,  Cohnheim  has  shown  that  che  cffei-ts  of  a  temporary 
ligature  applied  round  the  car  of  a  rabbit  depend  entirely  upon  the 
dutaiioD  of  the  con^triciion.  After  a  certain  length  of  lime  ibc  blood  fails 
to  penetrate  into  the  vessels,  whrn  the  ligature  is  removed,  and  the  part 
dies;  but  in  other  cKperiments,  which  were  terminated  al  earlier  periods, 
the  result  was  only  an  intense  infiammaiory  sn-elling  of  the  car  with 
hemonhagcs  into  it.  Lastly,  in  those  forms  of  gangrene  which  seem 
to  be  dctennincd  by  the  occiiTrcncc  of  prctfiure,  whether  directly,  by  ils 
lowering  the  vitality  of  the  tissues,  or  indirectly,  by  its  cutting  off  the 
blood  stream  through  them,  there  are  alwaj's  further  conditions:  a  previous 
cafccblcment  of  the  circulation,  and  some  slight  local  injury  which  under 
nomul  conditions  would  have  produced  no  appreciable  ill  effects.  Thus, 
bed  sores  occur  chiefly  in  those  cases  in  which  there  is  also  a  marked 
Icodcncy  to  hypostatic  congestion  of  every  part  that  happens  to  be 
dt^ndent;  and  [  believe  thai  the  gangrene  is  alnays  preceded  by  an 
■nftamoution  that  can  be  direcil)'  attiibutcd  to  such  causes  as  irritation  of 
the  skin  by  excreta,  or  bruising  of  it  during  even  gentle  washing  and 
drying,  or  friction  of  it  against  folds  in  the  sheets.  Thwi,  if  we  exclude 
what  may  be  termed  the  immediate  or  instantaneous  occurrence  of  gangrene, 
I  believe  that  all  forms  of  il  may  be  said  to  arise  out  of  an  inflammatory 
process. 

We  have  seen  that  putre&clion  is  an  essential  pah  of  gangrene.  But  in 
different  c^fa  there  ore  great  variations  in  the  rate  at  which  chemical  changes 
in  a  dead  tissue  advance,  and  in  the  degree  of  fetor  produced  by  them.  In 
the  "senile"  form,  the  affected  parts  dry  Up  and  shrivel  into  a  hard  material 
like  that  of  a  mummy ;  and  "  dry  "  gangrene  was  formerly  described  as  the 
characteristic  effect  of  obsiruclion  of  the  arterial  blood  supply.  Bill  it  is 
now  known  that  the  desiccation  depends  upon  the  escape  of  Ruid  from 
the  surface  in  consc<iucnce  of  detachment  of  the  epidermis.  And  tl  is 
only  when  mortification  spreads  very  slowly  indeed  through  the  more 
massive  segments  of  a  limb  that  they  can  "mummify."  'i'he  gangrene 
which  ensues  ii|ion  cmboli:<'m  of  a  large  artery  is,  I  believe,  always  more  or 
less  moist.  But  it  ol>cn  happens  thai  deep  structures  remain  soft,  while 
supcrhcial  ones  dry  up  into  a  homy  mass,  which  is  termed  an  esthar. 
The  color  of  gangrenous  parts  is  generally  greenish  or  purplish  black,  but 
sontctiracs  gray ;  it  is  due  to  chemical  changes  in  pigment  which  has  escaped 
from  the  blood  discs  and  has  diffuvd  itself  through  the  tissnes.  Tlie 
boTTible  odort  so  often  emitted  are  attributed  lo  the  formation  of  ammonia, 
colpharelted  hydrt^cn,  volatile  fatly  acids,  etc.  Gases  frequently  collect 
to  mrh  an  cxtenl  as  to  render  mortified  tisiues  emphj-sematous,  no  that  they 
crackle  or  "crtpitaie"  when  they  are  touched.  In  other  cases  they  are 
saturated  with  a  dark,  thick,  red  fiviid,  which  perhaps  also  raises  the  cuticle 
into  hullic-  That  stnicturcs  which  have  undergone  mortification  are  <:om- 
plctcly  devoid  of  sensibility  and  of  any  other  vital  function,  is  )i  matter 
of  course.  They  also  feel  cold,  since  their  supply  of  warmth  is  cut  off  with 
tbeir  supply  of  blood  ;  but  it  is  to  be  noted  that  very  siiperiicial  latches  of 
cutaneous  gangrene  sometimes  receive  so  much  heat  by  conduction  from  the 
subjarenc  texiiites,  that  their  tcmpeiaturc  scarcely  appears  lower  than  that 
of  the  skin  in  ihcir  neighborhood. 

Gangrene  i»  often  from  the  first  "  circumscribed,"  or  limited  lo  a  certain 
part,  jmd  even  wlien  it  spreads  from  one  spot  to  another,  lis  progress — 
if,  indeed,  tlie  jiatienl's  life  is  saved — is  at  last  always  arrested.  A  "  line  of 
demarcation,"  as  it  is.iermcd,  is  then  formed.     Here  active  inflammatory 
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chstngn  dtrvclop  thmiscivra,  sn  abundant  fxiidalion  of  leucocytes  takes 
place,  and  the  ccinnvclion  bciwcc-n  ihc  living  and  the  dead  tissues  w 
gradually  eaten  away,  until  the  latter  boconic  completely  detached  and  are 
cast  of. 

Hitherto  we  have  been  rcgardinR  the  different  characters  of  inRamma- 
tory  exudation  as  consequences  cither  of  special  tendencies  which  we  find  to 
be  manifested  bv  the  several  tissues,  or  of  the  greater  or  less  intensity  of  the 
irritation  by  which  the  inflammatory  process  was  set  up.  'ITicrc  is,  however, 
another  side  to  this  question.  Some  years  ago  Sir  James  Paget  examined 
the  fluid  contained  in  blisters  raised  by  the  application  of  caniharides  to 
the  skin,  in  thirty  patients  of  Si.  Bartholomew's  Hospital.  In  some  cases 
it  formed  a  firm,  elastic,  fibrinous  coagulum,  in  others  it  was  purulent. 
'Yhc  foiTuer  condition  was  observed  in  persons  who  were  in  sound  health, 
the  latter  in  those  who  were  suffering  bom  advanced  phthisis,  or  a 
similar  disease.  And.  with  a  little  practice,  he  found  himself  able  to  form 
a  fair  opinion,  from  the  contents  of  a  blister,  as  to  the  degree  to  which  the 
person  was  cachectic,  and  as  to  the  extent  to  which  inflammation  in  him 
would  tend  to  be  "adhesive"  or  "suppurative."  Again,  in  those  who  arc 
suffering  from  Bright's  disease  of  the  kidneys  it  is  wvW  known  that  the 
exudation  produced  by  even  slight  inflammations  is  apt  to  be  very  profuse 
and  watery,  Latsar  found,  by  direct  experiment,  that  when  hydremia 
was  induced  by  the  fR'e  injection  of  a  saline  sohition  into  the  veins 
of  a  dog.  in  whose  paw  inflarnnialion  had  previously  been  set  up,  the 
lymph  which  escaped  from  the  lymphatics  of  the  limb  became  much 
increased,  while  the  amount  of  solid  matter  in  it  u-as  as  grealh'  lowered. 
On  the  other  hand,  patients  affected  with  dropsy  from  renal  disease  are 
especially  ILablc  to  gangrenous  forms  of  inflammation,  and  the  same  thing 
may  be  said  of  those  who  labor  under  diabetes. 

Up  to  this  point  we  have  been  dealing  with  the  ad\-ancc  of  the  inflam 
matory  process.  But,  excejtl  when  it  is  cut  short  by  the  death  of  the 
patient,  it  always,  sooner  or  Later,  enters  upon  a  further  stage,  one  of 
fuisiW^fe  and  repair.  If  it  is  of  slight  intensity,  and  if  its  exciting 
cause  does  not  continue  in  operation,  it  may  end  directly  in  what  is  termed 
rfsotulion.  The  circulation  through  the  vessels  of  the  affected  tissues 
then  gradually  resumes  its  natural  condition;  any  leucocytes  which  may 
have  escaped  mio  the  part  ])ass  away  through  the  Jvmphatic  channels  ;  any 
solid  exudation  that  may  have  been  formed  in  it  undergoes  conversion  into 
&  fatty  emulsion,  which  is  likewise  carried  off  in  the  lymph  stream.  On  the 
other  hand,  if  pus  cells  have  accumulated  in  large  <iuaniilies  in  a  serous 
cavity,  or  in  the  sac  of  an  abscess,  they  die  there  and  break  up  into 
granules.  The  fluid  belonging  to  them  is  then  absorbed,  while  the  solid 
matters  remain  as  an  opaque  ycUonHsh  mass.  This  process  is  known  as 
tasf alien ;  it  is  one  to  which  I  shall  frequently  have  occasion  to  allude. 
Such  cheesy  residues  are  supposed  by  many  pathologists  to  be  incapable  of 
undergoing  fiirthcr  absorption ;  but,  for  my  own  pan,  I  think  that 
this  is  very  doubtfiit.  They  often  become  the  seat  of  deposits  of  earthy 
salts,  which  give  to  them  the  consistence  of  mortar,  or  may  even  render 
them  as  hard  as  bone.  The  tissues  which  surround  them  always  present 
formative  changes  such  as  I  am  about  to  describe.  These,  however, 
must  sometimes  be  regarded  as  the  result  of  a  fresh  irritation  set  up  by 
the  dc«d  and  caseating  matters,  which  may  then  be  said  to  act  as  "  foreign 
bodies." 

In  nil  other  cases,  tim/ormaiioii  ef  new  tismes  constitutes  a  direct  aad 
essential  ixirt  of  (he  subsidence  of  inflammation.     Thus,  when  a  slough  or 
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An  eschar  Ijecotnes  tlttai^hcti,  ur  when  an  alMcos  diM^hargcs  its  pus,  a 
hollow  f^ace  is  left,  whli^h  fua  to  Ik;  filled  up  l>y  a  procew  of  giomh. 
And  even  where  the  morttid  change  cloc«  not  go  beyond  the  exudation  of 
planiic  lympli,  this  in  often,  to  irnnic  extent,  developed  into  a  permanent 
structure.  The  ite{K(  liy  which  xurh  variclie*  are  brotiglil  ahotit  have  been 
studied  with  peculiar  KiieceMi  by  Zie^ler  (1876).  He  embedded  in  the  subcu- 
t^uieoiM  timues  of  dogs  a  serien  of  minute  flat  chaml>en,  each  consisting  of 
a  pair  of  gla»  plates,  with  a  rapillary  j^klcc  lietwcen  them,  cemented 
together  at  tlu-  cvmers,  Inil  open  at  the  Mde$.  These  he  removed  after  an 
interval  of  several  days  or  even  of  xome  weeks,  and  he  was  fortunate 
enough  to  find  not  only  that  leacucytes  had  penetrated  into  the  space 
between  the  plates,  hut  sometimes  that  ti»iue  elements  and  even  blood 
vesKelK  had  develo|K:d  there.  I'he  earliest  change  conMsled  in  the  for- 
mation of  large  granular  cells  with  vetiatlar  niitJei.  These  he  terms 
"epithelioid"  cells,  on  acroiint  of  their  apgiearance.  Thev  are  generally 
rotind,  but  mmelimes  oval  or  even  trregubr  in  shajie.  Tneir  size  is  very 
variable,  but  Miinelimes  tliey  arc  larger  tlian  the  epithelial  cells  of  the 
tongue.  They  evidently  arise  out  of  leucocytes,  which  ap[>ear  to  grow 
at  the  expense  of  other  leucocytes,  whose  protoplasm  they  appropriate 
or  absorb.  Indeed,  some  go  on  developing  until  they  become  what  are 
termed  giant  cells — irregular  iruuoc*  of  iiroloplaim—eacli  containing  a  large 
numtier  of  nuclei.  That  tlie«e  also  are  forme<l  by  the  growth  of  a  single 
f:ell,  which  <)cstro):s  .-wveril  others,  there  U  no  re3.-ton  to  doulit.  In  support 
of  this  view,  Zti-gler  lays  stren  on  the  fart  that  they  are  constantly  found 
surrounded  by  an  emjJty  space.  At  first,  he  Miiijmsed  that  all  the  nuclei  of 
a  giant  cell  were  develogied  by  fii^ion  from  the  nucletia  of  tlie  leucocyte  in 
which  it  had  its  origin ;  but  he  has  since  admitted  that  the  nuclei  of  the 
absorbed  cells  nuy  {icrham  persist  in  it.  Lastly,  another  fciilurc  of 
some  of  Zicgler's  preixtrations  is  a  retirulum,  fonning  shar])ly  outlined 
septa  round  tlie  individual  cells.  This  apjiear^  to  indicate  a  tendency 
towards  tiuiue  [)iodu<:ti(in,  but  there  is  no  reason  to  siupjtoiie  that  il  is  a 
permanent  Mmcture. 

Tlte    really    inijiortant    agents    in    the    formation  of    connective    lii<sue 

lieem  to  tie  the  so-called  "epithelioid"  cells.     They  beciime  pear-sha{>ed  or 

I  spindle-shaped,  and  give  olT   bundles  of  delicate   fibrils.     These  fibrils 

'assume   |undlel   direction.s,  and    ultimately   llieir    extremiliet    unite    with 

tboK   of  ftbrikt  deri\'ed    from  other  cells.      But   there    is  one   condition 

which  a^ipean  to  be  e»entiiil  to  such  a  restill ;  namely,  the  development  of 

blood  vessels  in  the  exudation.     Thev  seem  (o  arise  [>arlly  aa  buds  and 

loops  from  the  sides  of  alreaily  exii.lm^  capillaries,  [>anly  cnit  of  rows  of 

celU,  placed  end  to  end,  so  as  to  open  into  one  anotlier  and  form  hollow 

lubes.  • 

Wlien  much  nippuration  occurred  around  Ziegler's  glass  irhiimbers,  no 
fonnalive  diaiiges  were  di*cernil>le  in  them.  This corrcsjionds  with  the  well- 
known  fact  tliat  only  fibiinui»  elTiisions  into  a  ^rous  cavity  are  traiKible  of 
oiganiialion.  But  it  is  )arl)ctilarly  to  lie  ob!icr\'ed  that  in  s|>eaking  of 
|"pbutic  lymph"  as  undergoing  de%-elci[>ment  into  connective  tiMue  and 
'  vc»cbt  one  means,  not  the  fibrin  itself,  but  the  celU  that  are  included  in  it. 
The  "  fibrillated  "  structure  of  the  tym[)h  has  nothing  whslever  to  do  with 
the  pToreiaes  that  subsequently  go  on  in  it.-f- 

*  Zk(>kr  wu  ad(l««Ilr  disjiotod  lo  tliink  Ihm  ih«  clanl  cell*  were  «pedal1y  deiiined 
L'lo  B&dergo  conrtnwn  ioto  v«ncU.     But  be  hu  tince  i;iitn  up  ihiii  npiiuoii,  mid  irjchta 
that  ihcy'Mmelinet  develop  inla  conneclivt  tiuue  ind  u>in<lim«i  into  niaeli,  while  oihci* 
of  lUcB  dbinlcfnM  ■nd  duap|>e«r. 

t  la  bu«ui  pailiology,  it  b  chiefly  in  ennulatioiu  that  «n«  tiM  in  opponutiity  of 
ObwrriogfomitUircchuiccsIn  leucocylMi  bulCohchdm  tptaVtoriugc  fouud  or  <tUpiical 
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The  connective  tissue  which  is  developed  out  of  inflaminitiory  enida- 
tion  is  Mmetimes  of  U)  enorinoui  ihicknew,  as  in  the  pleura.  It 
rer)-  slowly  reaches  its  pennanent  condition.  At  Unl  it  contains  no 
ela.stic  Tihres;  accordina  to  Paj^et,  they  may  araiear  as  lonj:  as  twelve 
munihs  after  its  fint  formation.     I.yni|))iati(.-  channels  in   it  have  been 

[xinicularly  described  by  Vaii  der  Kolk  ;  and  nerve  fibres  are  said  to  have 
leeii  discovered.  Bone  is  often  fonned  where  the  part  of  the  body 
is  one  of  those  tliat  naturally  contain  l>one.  In  the  cardiac  valves, 
amur|)hi)u.4  talcarcous  Riatter  may  be  delimited  in  larf^  Cjiiantity.  Both 
adhe-sions  and  cicatrices  have  a  sironfj  tendency  to  c:ontriu:t,  and  this 
may  f{ive  rise  to  very  serious  consequences  if  vital  organs  are  concerned. 
But,  on  the  other  hoj^d,  adhesions  sometimes,  after  a  lon^  time,  relax  and 
soften,  e\'en  if  they  do  not  altogether  disappear.  Paget  cites  il»e  following 
observation  of  Bichat's:  a  man  liad  made  from  twelve  to  lifteen  attempts 
at  suicide,  at  different  times,  by  sud)bing  himself  in  the  ahdunwn.  In 
the  situation  of  the  more  recent  wounds,  it  was  found  that  the  intestine* 
adhered  to  the  parietes ;  but  the  adhesions  correv])onding  utth  the  older 
ones  were  reduced  to  narrow  bands,  or  had  even  be«'oroe  divided  and 
were  han);ing  free.  In  cii;atrires  also  a  marked  "  loosen  ins "  may  at 
length  take  ]>lace.  These  facts,  as  well  as  the  ulliinatc  Milniderure  of 
scleroderma,  deserve  to  be  borne  in  min<]  in  reference  to  analogous 
changes  in  internal  organs,  which  we  are  too  apt  to  regard  as  neccManljr 
permanent. 

Hiihcrto  I  have  said  nothing  aliout  the  development  of  epidermis  or  of 
ffilhrliwn  during  the  sulisidence  of  infliimmalion,  although  it  u  a  necenary 
Mep  in  the  procew,  not  only  after  ulceration  of  the  sicm  or  of  a  mucous 
mcmlirane,  but  in  many  other  circumstances.  For  on  this  <]u*sttion,  the 
most  modirrn  dot;trine  is  one  to  whirh  1  hesitate  to  give  my  asttent.  That 
the  cuticle  which  ultimately  covers  a  granulating  wound  alwap  arim 
in  contact  »-ith  pre-existing  epidermis  is  well  known;  Rcverdin's  practice 
of  skin-grafting  is  an  interesting  illnstmtion  of  it.  But  this  fact  by  no 
means  nocRoanly  involves  the  truth  of  the  doctrine  that  epithelial  cells 
are  always  scttially  developed  out  of  cells  of  the  same  kind ;  it  would 
be  quite  explicable  upon  such  a  theory  a«  that  which  Kindfleiiich  propounds 
under  the  name  of  "epithelial  infection,"  the  existing  epithelial  cells 
being  supposed  to  influenrc  the  adjacent  granulation  tinue,  so  as  to 
lead  its  cells  to  grow  into  epithelium.  However,  on  the  lnwis  of  the 
dilTerentiation  of  the  cellular  elements  of  the  embryo  into  three  layers, 
it  is  now  taught  by  the  mo«  .id%aiii:cd  pathologists  that  it  is  imiio^isible  far 
leucocytes  which  belong  to  the  middle-  layer,  to  form  cpithclijil  tells,  these 
being  constituents  of  the  upper  and  lower  ones,  Wc  shall  sec  further  on 
that  in  relation  to  malignant  tumors,  this  question  is  one  of  the  highest 
importance. 

With  regard  to  the  tautes  of  inflammation  in  general,  litlli-  need  be  said 
in  the  present  chapter;  they  will  be  discUNicd  hereafter,  in  detail,  But 
it  must  I'K  pointed  out  that  the  analogy  of  the  pathological  processes 
concerned  compels  us  to  classify  as  inflammatory  a  large  number  of 
affections  in  which  we  cannot  directly  recognize  the  operation  of  any 
irritant  upon  the  vessels  or  the  tissues,  so  that  wc  have  to  foil  back  upon 
theoretical  conccj>tions  of  a  more  or  less  unsatisfactory  kind.  Concerning 
the  mode  of  origin  of  the  large  and  import.-int  das  of  internal  inflamma- 
tions due  to  cx]>onire  to  cold  we  know  absolutely  nothing.  That  cold  often 
excites   pleurisy,  pneumonia,  myelitis,  nephritis,  and  a    host   of  so-called 

cells  or  even  cells  with  nuny  nuclei,  u  belli);  nnerally  <llicemihle  In  imali  nvmbcn  in  the 
put  which  U  di*ehsr|;c>l  from  a  wuund  or  an  abtons  ca  not  ten  Ihin  a  week's  Mandiog. 
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'  catarrha]  affections,  is  certain.  But  I  am  inrtinml  to  think  chat  (here  b  no 
f^n«nl  principle  to  which  Ilicir  xtiology  tan  be  rc;fcm.'<J,  .ind  thai  ihc  rela- 
tion between  these  several  di.wosesand  their  cau^c  is  diffcrcnl  forcnch  one  of 
ibem.  A  point  of  importance  is  that  there  aie  wmc  orgnrs  and  tissues 
whi<:h,  !0  &r  as  we  know,  arc  not  capable  of  innamiiialion  a»  the  result  of 
cold.  Thia  is  the  case,  for  example,  with  the  brutn  ;  and,  I  believe,  it  will 
be  found  to  be  so  with  the  peritoneum  likcwwe,  if  one  is  Hifticicntly  careful 
to  exclude  oJl  tho!«e  form«  of  peritonitis  vrhich  start  Jiom  the  uterus,  or  from 
some  other  neighboring  structure. 

There  can  be  no  doubt,  however,  that  many  iiUlarDmations  depend  only 
in  jan  u{io»  the  exicmat  cause  thai  excites  (hem ;  the  larger  xhnrr  of  their 
Ktiolo^  belonfjA  to  what  may  be  fairly  termed  a  "  predisposing  "  morbid 
condition  of  the  tisnte  itself  or  of  its  blood  vessels.  And  it  would  seem 
that  this  haft  an  important  bearing  upon  the  way  in  which  some  intlamma- 
(iions  s))read  from  point  to  point,  and  even  from  tt^ue  to  ti.-oue,  without 
decrease  in  their  severity.  Wlien  an  irritant  is  applied  to  any  part  of  the 
body  its  effects  may  extend  for  some  liiilcdislance  beyond,  but  tlicir  intensity 
genetally  rapidly  diminishes — unless,  indeed,  the  resulting  morbid  proress 
belongs  to  a  separate  group  of  affections,  uhith  will  presently  be  dew  ribcd 
as  "  septic  "  or  "  infective."  But  many  of  those  inflammations  whirb  arc 
lesK  obviously  traceable  to  an  eitcrnal  cause  diffuse  themselves  very  widely. 
For  instance,  we  may  find  pleurisy  complicated  with  pericarditis  or  peri- 
tonitis, uneumonia  leading  to  meningitis  or  to  nephritis,  and  so  on.  In  one 
remarfcattte  case,  in  which  I  made  an  auiops)',  the  patient,  a  tioy,  v/as 
admitted  into  hospital,  under  Dr.  Taylor,  for  wliai  ai  first  aptieared  to  be 
menin|!iti&,  but  a  day  or  two  later  the  symptoms  seemed  rather  to  l>e  those 
of  |>criionitis.  After  death,  the  oldest  lesion  was  found  to  be  a  i-hr«nir  peri- 
carditis, probably  of  three  or  four  weeks'  standing ;  but  in  addition  there 
was  acute  ptetirby,  diffused  acute  peritonitis,  and  equally  univer^l  acute 
meningitis.  1  may  add,  that  in  no  part  of  the  body  was  there  any  trace  of 
tubercles,  nor  even  any  caseation.  In  such  cases  we  have  no  reason  to  itup- 
pase  that  any  specific  infective  agency  had  been  at  work.  To  what  can  we 
attribute  the  spread  of  the  disease,  if  not  to  the  circumstance  that  ic.i  m.iin 
cause  was  an  unsound  stale  of  the  affected  tissues  altogether  antecedent  to 
irritation  of  them? 

We  have  seen  that  the  characters  of  the  morbid  proces  lead  us  to 
identify  as  inflammatory  a  number  of  affections  which  are  by  no  means 
obviously  traceable  to  irritation  of  any  kind.  They  also  enable  uk  to  draw 
a  similar  conclusion  in  another  large  group  of  cases,  notwithstanding  the 
absenre  of  most,  or  even  all,  of  the  so-called  "  cardinal "  synipioms.  The 
inHunmaiions  in  question  are  what  are  termed  chrome.  No  liimbt  Cohn- 
heiro  is  risht  in  saying  that  the  rc.nson  why  ihey  arc  so  often  iinattetidi-d 
with  heat,  or  redness,  or  pain,  is  that  their  extent  is  so  limited ;  and  we 
may  perhajM  follow  him  in  assuming  thai  their  prolonged  duration  is 
chiefly  due  to  the  fact  that  the  newly-formed  vcsels  and  tissues  ai;t  as 
causes  of  fresJi  irritation.  It  lias  often  been  said  ihat  there  is  great 
difficulty  in  determining  what  affections  should  and  what  should  not  be 
cLt-raed  as  chronic  inflammations.  But  I  think  thai  [his  bos  mainly  arisen 
from  live  fact  that  uniil  recently  pathologists  were  strongly  biased  towards 
regarding  the  changes  in  question  as  cither  "degenerations"  or  "  hyper- 
trophies,'' Let  me  cite  as  examples  arteritis  deformans,  with  its  termina- 
tions in  atheroma  and  in  calcificalion.  the  fibroid  thickenings  of  cardiac 
valves,  (he  secondary  sclerosis  of  the  spinal  cord  and  of  other  nervous 
tissues.  The  inflammatory  n-iture  of  all  these  affections  is  now  generally 
allowed.     As  regards  hypertrophies,  however,   it  must  be  admitted  that 
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there  is  in  reality  no  boundary  line  between  them  and  inflammation,  at  least 
so  far  as  the  connective  and  epithelial  tissues  are  concerned. 

I  shall  not  in  this  work  attempt  to  lay  down  rules  for  the  treatmeni  of 
inflammation  in  general.  The  affections  to  which  alone  such  rules  would 
apply  almost  all  belong  to  the  domain  of  surgery  rather  than  to  that  of 
medicine,  so  that  I  should  be  repeating,  to  no  good  purpose,  what  will  be 
found  in  full  detail  in  surgical  text-books. 


TUBERCLE. 
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ASATOKV  AND  mSTOLOCY  OF  Tt'BERO-E :  VIEVTS  OF  UIBMHEC,  BA^tE,  ANTI 
LOVlft:  OF  VIRCHOW,  SCHUPPEL,  ASD  ZtECt-ER — TUBRRCLK  A  PRODUCT  Of 
MOIlirirn  INn-AUMATIOS — infiltrating  TUBERaF. — CASEOUS  ANR  FIBKOin 
TKAN&FORHATION'S  OF  Jl'SERCLE — KOCH's  TUBERO-E- BACILLUS — RF^ULT  OF 
EXPRRIUENTS  OS  ANIMAI^:  INOCUIATIOK  OF  TUBBRCLE :  PTJIIJUJCHT : 
INFBcnoit  BY  MOUTH  AND  BV  LfNGS — ETIOLOGY  OP  TtTBERCLE  :  SPREAD 
OP  TUBERa^    IM    THE    BODY— COURSE    OP    ACUTE    TUBERCULOSIS— VAR I E- 

ITIES  OP  CHRONIC  TUBERCULOSIS  :  PHTHISIS  PULMONUM,  LARVNRIIi.  CT  nJ:i  ; 
TVBBRCUIAR  INFLAMMATION  OP  SEROUS  MEMBRANES:  CENITO-REXAI. 
TVBKRCVLOSIS ;  ADDISOn's  DISEASE  ;  TUBERCULOSIS  OP  THE  L%'MPH  OLANDS 
AKO  SPLF.EN;  Tt'BF.RCUI.AR  DISEASE  OF  JOINTS;  MULTIPLE  TUBERCtF. 
CEMCILALLV— CONCLUDING  HISTORICAL  RR-ntOSPBCT. 

Wc  find  in  the  dcadhoiue  that  certain  peculiar  disenset,  which  afTecl,  in 
turn,  almost  everjroi^an,  agree  in  presenting  minnte  nmndrd  bodic*  which 
arc  cjillcd  tahereUt,  or  tabtraihr  graitulatiotu.  Hut  the  relation  of  tht-sc 
bodies  to  the  diseases  in  <jiie»lion  haa,  throuf^hout  the  jneneiit  century,  been 
a  matter  of  nevci-ending  disnuKion. 

The  importance  of  the  controrersy  may  be  judged  from  the  fact  that  it 
concerns  the  most  frequent  of  all  f;it;il  maladies,  ]niln)pnary  jihlhisis.  And 
in  proof  of  the  extent  to  which  opinionxhave  differed,  the  words  of  Laennec, 
in  1819,  maybe  contrasted  with  those  «f  Nicmeyer,  in  1867:  the  formcT 
taught  that  "  the  exirfentc  of  tubercles  in  the  hing*  is  the  cause,  and  consti- 
tute* the  true  anaiomiral  rhaniter  nf  Consumption  ;  "  the  latter,  thai  in  the 

ijority  of  cases  lulicrcles,  if  found  in  the  hing»  after  death,  '■  have  been  of 
t  origin  and  have  complicated  the  dise^ise  when  it  «-as  alreiidy  in  an 

mnced  stage."  My  own  view  is,  and  has  always  been,  entirely  in  accord 
with  that  of  the  older  writer. 

One  great  siiimWiTig-block  In  the  ■■av  of  a  right  underttanding  of  the 

ture  of  tiiberclci  hat  tieen  an   im[)erfe<-t  olitervalion  of  the  changes  in 

jiearance  which  they  {Heseni  in  different  siagL-s  of  their  formation.  In 
this  resi>ctt  I^acnnec  was  £ar  mrire  iii"<*iir«te  than  many  who  have  M»:cceded 
him.  He  desrril)ed  them,  lut,  first,  "  having  the  a]>|K;arince  of  sm.ill,  semi- 
transparent  grains,  grayish  or  <'olorle«,  varying  from  the  si/e  of  a  millet 
seed  to  that  of  a  hemp  «eed.  .  .  .  AfterwurtU  they  gmdtially  increase 
in  size,  and  as  they  do  so  they  l)ecome  yellowish  and  o[ia(iue,  beginning 
in  the  centre.     .  Several  unite  together  to  form  larger  masses,  jxite 

vellow,  opBK]ne,  and  of  the  <ron»is[en<re  of  very  firm  theesie,  ...  At 
length  thev  .loften  and  finally  "  liquefy ; "  ihts  change  also  begins  in  the 
centre,  .ind  pntgrctmvety  approaches  the  cir<:umference. "  The  gray,  semi- 
transparent  granules  were  termed  by  l.:tennei-  "  miliary  tubercle  ; '  lo  the 
yellow,  cheesy  maMes  he  api>lie<l  the  unfortunate  name  of  "  crude  or 
immature  tiitierclc."  Louis,  whom  L.iennee's  iJiemature  death  left  the  lead- 
ing jKithologist  of  Paris,  limited  tlie  apnli«^tion  of  the  word  tubercle  lo  the 
yellow,  opiufue  .itage  uf  it;  hi*  method  of  statement  being  that  the  gray, 
iemi-tmn>|H(ent  granules  "undergo  conversion  into  liibemilous  matter." 
By  «ubseiiuent  nrilent  the  early  gmy  «age  wa.s  ignored  altogether.  Perhajw 
lliey  were  influenced  liy  the  mUleacfing  term  "crude"  tulwrcle,  applied  to 
the  yellow  »iage  of  it.  At  any  rate,  they  taught  that  the  yellow  material 
was  deposited,  as  such,  from  the  blood. 
6  dl 
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Vinhow,  therefore,  effected  a  m«*i  imimnant  rcfonn  of  pathologic 
doctrine  wlien  he  showed  tlut  a  yelluw,  riiecsy  Milntanci*,  idei)tica]  wilh 
"cnidi"  "  luljetLle,  may  ariiv:  out  of  dwraying  iiiattcn  of  various  ki mis,  from 
sim[ili>  intlaminaiory  exudation.-!  up  tu  xoiioiiiatuus  atid  raTiinutiiatous 
growlliit ;  in  other  words,  that  fcttafteni* merely  a  mode  of  retnt^rade  meta- 
mor|il»»i-i.  Nevt-rlht-lesi,  1  think  that  V  ire  how  greatly  under  rated  the 
extent  lo  which  uhee^y  niasseK  in  the  Kings,  and  tn  other  organ>,  arc  really 
of  tuberetitoiis  origin.  And  one  or  two  uf  the  writers  who  have  Ibllowed 
him  almost  go  so  far  a^  to  deny  that  ttdierctes  ever  cascate  at  all. 

A  proof  that  gray  and  yellow  tid>err.le!(  may  be  stages  of  tlie  same  morbid 
product  is,  as  LuuU  long  ago  iM>inted  out,  that  the  successive  changes 
oescrilwd  by  Lacnncc  nuiy  often  \x  observed  lo  occupy  deiinilc  potiiions 
in  the  hing.  Toward  the  base  ttiere  are  gray,  iieroi- transparent  tubercles  ; 
higher  up  they  are  uf  opaline  a»|fe<.-t,  and  yellowish  in  their  interior ; 
higher  sidl  they  ate  yellowwh  white  thnnighout  their  entire  substance.  He 
might  have  ad<led  that  they  be<:ome  larger  and  approach  one  ai\othcr  more 
cloiely  from  below  upwar<l.  Now,  since  it  is  certain  that  the  uppci  lol»c  of 
the  lung  is  almost  always  the  eaclie»i  .leat  of  tubercles,  and  that  they  gradu- 
ally Miread  downward  through  the  organ,  the  conclusion  seems  indisputable 
iliat  they  arc  first  gray  and  afterward  tiecoine  yellow.  It  is,  ho«'cver,  also 
a  lact  lluii  tubercles  oAen  undergo  (-nseatiun  before  they  are  large  enouj^h 
to  be  visible  with  the  naked  eye.  Itoth  in  the  pia  mater  and  in  the  liver,  I 
have  repeatedly  found  tubercles  of  microscopic  size,  which  were  already 
opa()ue,  not  only  in  the  centre,  but  in  the  greater  part  of  their  substance.  It 
in  therefore  quite  posuble  that  no  gray  tuliercles  may  l>c  discoverable  in  a 
diseased  organ,  e^cn  when  (ulten-nlosis  has  been  rapidly  destroying  it. 
Again,  another  fact,  which  is  still  more  important,  is  that  tubercles,  instead 
of  cascating,  often  undergo  a  diffeFeni  change,  which  leaves  ihcm  perma- 
nently gray,  llic  earliest  observation  of  tubercles  in  this  condition  dalc> 
further  back  than  the  writings  of  Laennec  himself.     A  few  years  before  the 

n'  li<:ation  of  his  great  work,  in  1817,  another  French  ph)'sician,  Baylc. 
divided  phthisis  into  different  species,  only  the  first  of  which  was  tcnncd 
by  him  "tubercular."  To  the  second  species  tie  gave  the  name  of  ■'  Granu- 
lar Phthbis,"  and  described  the  lungs  as  '■  siuffeil  with  transparent,  shining 
granublions,  of  cartilaginous  nature  and  consistence,  never  opaque,  and 
without  ail)'  tendency  to  soften."  Now,  it  is  a  curious  circumstance  that 
those  pathologists  who  (as  we  have  seen)  came  to  regard  a  yellow,  cheesy 
condition  as  typical  of  tiil>etcle,  habituidty  spoke  of  recently -formed  gray 
tubercles  as  the  "  gray  granulations  of  Baylc;"  for  a  perusal  of  the  four 
cases  of  granular  phthisis,  relate<l  in  detail  by  that  writer,  shows  clearly  that, 
in  three  of  thcni,  at  any  rate,  the  disease  was  of  ai-ArontV  kind,  Such  a  degree 
of  hardncw  as  he  aitiibutcs  to  his  granulations  is,  indeed,  inconsistent  with 
their  having  been  at  an  early  stage  of  their  development ;  and  he  also 
cupressly  mentions  that  they  are  sometimes  pigmented,  or  speckled  with 
brdliant  black  dots  and  lines,  which  will  be  Jiovm  elsewhere  to  be  charac- 
teristic of  efiroHu  tubercular  affections  of  the  lungs  and  bronchial  glands, 
In  fact,  the  gray  granulations  of  Bayle  are  really  tubercles  which,  instead  of 
caseating,  have  undergone  a  fibroid  change,  which  makes  them  pct^istvntly 
bard  and  semi-tranEparcnl. 

Miliary  tuberdes,  then,  may  be  of  tliree kinds: — 

I.  Soft,  gray  granulations,  alnays  of  recent  formation,  and  essentially 
tran«itor)'  in  their  characters, 

a.  Yellow  granulations,  of  either  recent  or  old  formation,  tending,  if  they 
undergo  further  change,  to  soften  or  liijuefy. 

3.  Hard,  gray  granulatiens,  always  chronic,  and  liable  to  no  change, 
except  pigmentation. 
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HitUh^itai  Charatitn  vf  Tubtrtle,  Attoriiiag  to  Difftrtnl  AuthoritUs,— 
It  may  ««ll  W  supjxiwrd  l!«e  of  late  ytam  histolugisl^  have  had  much 
lo  W)r  with  regard  tu  (he  natuie  of  the  tubercutar  process.  Uul,  for  my 
Dwa  part,  I  t-eniure  (o  think  that  tlKir  views  on  tnin  subject  arc  funds- 
mcotally  enoneoitw.  'I'heir  object  ha*  been  to  discover  !>omc  micro- 
KOp4('jU  (Jiaiacteni  which  iihoutd  scn-e  to  dLstingui.'th  tubercular  lesions 
from  ^1  aihen.  Thui,  I^ttert,  many  yearsago,  thought  thai  he  had  found 
Jl«pm6i:  "  tutiercte  car))U!acle  "  in  tite  yellow  chceii)'  material  which  wasai 
that  time  taken  for  the  typical  form  of  the  morbid  product.  Since 
Virrhow  taught  that  this  material  ti  already  in  a  state  of  decay  and 
degeneration,  the  search  has  htm  actively  prosecuted  in  lubrrcles  Still 
gray  ai>d  recent.  Virchow  hinuelf  held  that  their  histology  i«  thai  of  a 
torn  of  lymphoma.  Atxording  to  htm,  individual  tubercles  are  comparable 
with  the  Malpightan  bodies  of  the  i.]ilecn.  And,  as  he  lielieved  that  (hey 
arc  apt  to  ari%c  where  no  mch  lym]>buid  structures  are  naturally  present, 
he  icsarded  them  as  "heteroplastic"  new  growths.  Snbse(|uenl  writers 
further  developed  this  view  by  insisting  on  the  cxlsience  of  a  reticululed 
ttrutna,  such  as  belongs  to  other  lymjihomata.  It  was  al.io  niggesled  that 
the  tme  seat  of  tulii-rcles  wai  jwrliajB  the  interior  of  the  lymuh  channels 
thnxigbout  the  body,  and  that  titeir  cclU  might  jirotably  be  formed  by  a 
proJiliefation  of  the  lymphatic  endothelium.  On  the  other  hand.  Dr.  Burdon- 
aandcnoo  esdeavored,  in  i86S,  to  dcinon.tirate  in  thow  fiarti  in  which 
tubercles  are  most  apt  to  occur,  the  nunnal  presence  of  lymjihoid  ti«ue, 
an  oTcrerowth  of  which  might  lead  (o  their  formation,  and  thus  really 
nmdcr  tocm  "  homceojilastic.  ' 

Bnt  about  that  time  the  attention  of  histologists  became  drawn  lo 
aoothcr  clement  of  tubercles,  which  has  played  a  i>Tincii>al  |iart  in  all  the 
(rahoos  thcvrie*  that  have  lunce  been  advanced  with  regard  to  them. 
That  very  large  celb  arc  sometimes  to  be  found  in  a  tnbcrcle  has  long 
been  known;  Virclww  htmielf  had  spoken  of  cells  containing  twelve 
nociei,  en  even  more.  Langhans  and  Vhu)>|iel,  however,  now  insisted  on 
the  frequency  of  the  presentee  of  Mich  liodies,  and  applied  to  them  the 
vamt  ttiftmtiJtn  or  giant  celb,  which  h.-ul  jircviomly  been  invented  by 
I  Vucboy  for  omiilar  elements  occurring  in  certain  sarcomatous  tumors. 
b^^pdlDgto  Dr.  Hamilton,  whose  |Ei|ien  in  the  "  Praitilioner"  for  tSSoare 
^^IP^Pnteo  by  bcotiiilul  drawings,  giant  relU  ocxur  with  the  utmost  regu- 
^^PSvtty  in  all  tubenlcv  They  are  from  ten  to  thirty  or  forty  times  larger  than 
^^tfae  lymphoid  cclbi,  which  arc  .lUu  {mx-ient.  Tliey  are  sometimes  placed  in  the 
crfitiTof  a  tubenle,  sometimes  laterally.  When  a  giant  cell  is  young,  it  seems 
to  convut  of  a  large  maxi  of  granular  proluphukm,  sometimes  with  many 
OMctci  in  il.iomcliDKs  without  them.  As  it  grows  older,  the  [icriphrral 
pan  of  tt  (the  "prrii>laM  ")  becomes  organ izetl,  and  con.ttitutc^  an  almost 
MtOtB  mantlc-like  shcaih,  in  which  great  numbers  of  round  or  oval  nuclei 
aaav  be'iKncived,  and  which  ultimately  gives  off  proceues  in  continuity 
with  the  rctiiulaled  Mroma  of  the  re>t  of  the  tubercle.  Further  on,  I>r. 
Hamilton  t)wa]u  of  a  tutiercle  as  nude  up  of  one  or  more  "giant-cell 
lyMcttM."  He  imagmes  tliat  even  the  "lymphoid"  and  " epitnclioid " 
mU>  which  an  found  in  the  tubercle  have  originally  been  conncctivc-iiMsue 
naclei,  whiih  have  become  detached  and  tlirown  ott  into  the  mcshei  of  the 
BEticalum.  But  I  moki  confen  that,  without  attempting  to  challenge  the 
accancy  of  Dr.  Hamilton'*  obtervationii,  I  cannot  help  thinking  that  there 
ia  nacb  that  i»  artificial  in  hit  dc^criinions.  Hbiologists,  indeed,  are  by 
no  BCBat  agreed  as  tii  the  origin  of  the  giant  cells  of  tubercle.  Dr. 
Hamtlioci'ft  view  i-  h  of  uiem  arises  by  the  progres^ve  growth  of  a 

vii(Ie  tuvc  connL  ue  clcinent.      But  Schiip|K'l   hiin:^-lf  attributed 

them  to  the  coaiouHitc  of  leucocytes  in  the  inlcrior  of  capillary  vntels. 
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And  both  Dr.  Klein  an<l  Jiili«!i  Arnold  have  recenil)'  si-itcd  iliai  Ihejf  may 
be  produced  by  ihe  fiwion  together  of  it  number  of  epithelial  ct-tl*,  of  which 
the  nuclei  persist.  If  such  opinions  ore  correct,  it  is,  of  counc,  ini[HMaib1e 
that  giant  rells  can  |>o«e!s  ihc  significance  in  regard  to  the  development  of 
tubercles  which  Dr.  Hamilton  and  others  would  assign  to  ihem.  I  suspect 
thai  in  this  instance,  as  in  many  others,  a  striking 'name  has  conveyed  a 
false  impression  as  to  the  dignity  and  importance  of  the  thing  lo  which  the 
name  is  given.  And,  after  all,  it  must  be  rcmembeTed  that  giant  tells  arc 
very  fiir  from  being  as  conspicuous  or  as  easily  demonstrable  ctemenls  of 
a  tubercle  as  they  are  of  a  "  myeloid  "  sarcomatous  nimor. 

Again,  the  conception  of  gunt  cells  as  the  essential  and  distinguishing 
elements  of  luWrcIc*  has  of  late  years  been  rudely  shaken  from  another 
side.  I  have  alreJtdy  (pioted,  at  p.  77,  the  experiments  of  Ziegler,  who  has 
shown,  what  had  been  to  some  extent  rccogniKd  before  him,  tlwJ  giani  cells 
arc  formed  in  ordinary  inflammatory  exudation,  during  the  course  of  its 
"organization  "  or  development  into  tissue,  f  did  not  then  meniion  tliat 
Zicgicr's  researches  were  undertaken  with  the  sjiccial  object  of  tlirowing 
light  upon  the  slnictnrc  of  t«I>ercle,  and  upon  the  relations  Ixiwcen  tuber- 
culosis and  infl.imnialiun.  Such,  however,  was  the  ca.sc.  Moreover,  nodules, 
having  the  histological  chararlcni  of  tubercles,  but  of  microscopic  size,  had 
already  been  foimd  by  other  oliserver*  in  ])laces  where  their  presence  certainly 
would  not  have  lieen  exjiectcd.  I  do  not  now  refer  to  Koster's  diwovcry  of 
tubercles  (sometimes  visible  even  by  the  naked  eye)  in  the  gramilating 
tissue  projeiling  into  the  interior  of  diseased  joints;  nor  am  I  allnding 
to  Fried  lander's  statement  that  simitar  bodies  are  constantly  present  in 
lupus  and  in  the  walls  of  scrofulous  ulcers  of  the  skin:  for  ail  uf  tliese 
affections  are  lielieved  to  bear  a  more  or  Ic:^  close  relation  to  tubenrulasis. 
llul  it  is  im|>ossible  to  say  the  same  of  certain  other  lesions  in  each  of  which 
Fricdlander  or  Kijsler  or  Cchnlieiro  has  found  microscopic  tiilMrrrles.  Among 
them  lire  a  shallow  ulcer  of  the  of  uUri  in  an  old  woman  who  died  ot 
apoplexy,  ihe  stroma  of  a  cancerous  tumor,  the  floor  of  a  phagcdrenic 
chancre,  and  bands  of  adhesion  in  the  pleura  or  in  the  peritoneinn.  Fried- 
lander,  ~  indeed,  uuintains  ih.it  all  sitch  cases  are  examples  of  a  "  local 
tuberculosis,"  companible  with  a  scrofulous  testis,  or  even  with  a  jnilmonary 
phthisis,  which  doe^  nut  hap[>en  In  lead  to  a  general  outbreak  of  tulier<^1es. 
But  it  seems  to  me  that  this  is  to  take  a  very  strained  and  partial  view  of 
the  facts. 

Pr^abU  Conneetion  ef  Tuhercle  viilh  Infiammatory  Exudation.  — Tlie  gene- 
ral conclusion  which  1  wish  to  druw  from  all  these  obsen-ations  with  regard 
to  the  histology  of  Inliercle  is,  that  there  is  nothing  in  them  to  prevent 
our  accepting  the  doctrine  that  TuhtrotlosU  is  a  modificalion  pf  tht  infiant' 
matory  frroiesSfii  fiUKh  a  doctrine  should  commend  ilsclf  to  m  on  other 
grounds.  Some  of  the  reasons  which  have  led  me,  for  one,  to  Jiccept  it 
will  lie  slated  further  on.  My  present  object  is  to  point  out  that  it  seems 
to  afford  the  only  puMible  solution  of  a  difiictilty  which  histotogists  regard  as 
insujKrable,  but  which  I  am  sure  cannot  be  really  so.  I  have  already 
referred  to  Nieraeyer's  rejection  of  the  opinion  that  tubercles  are  an  essential 
feature  of  pulmonary  phthisis.  Now,  the  fundnmental  fact  upon  which  his 
teaching  was  baaed  was  ihe  microscopical  observation  that  in  many  sjwcimens 
of  phthisical  lungs  the  morbid  pro<e5s  which  precedes  the  occurrence  of 
caseation  is  not  the  development  of  a  lymjihoid  tissue,  but  a  tilling  of  the 
alveoli  with  epithelial  cells,  or  in  other  words,  a  "catarrhal  pneumonia." 
He  accordingly  declared  that  in  reality  a  chronic  catarrhal  pneumonia,  ending 
in  cheesy  infiltration,  constitutes  the  primary  anatomical  lesion  in  many  cases 
of  phthiiis.     His  opinions  have  since  been  adopted  by  many  other  path- 
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ologists.  Dr.  Hamilion,  for  rximpW,  asserts  that  dry  yellow  nodules,  such 
as  WCTC  described  in  the  liings  by  Locnncc,  arc  generally  nothing  but  pxlch«i 
of  CAtanhal  pDnimonin ;  bodic*  hxving  an  aspect  similar  to  chat  of  a 
uibercle,  but  as  lar;gc  k  millet  «c<:d^  usually  (he  sa>'s)  prove  to  be  groups 
of  sir  v-csiclcs  affected  with  catarrh.i]  pneumonia.  Now,  when  1  come  to  die 
chronic  form  of  pulmonary  diK;nM:  I  shall  bring  forward  the  evidence  which 
bas  at<ra)-s  led  me  to  maintain  the  unity  of  phthisis  and  its  essentially 
tuberculai  ch.iractcr;  and,  indeed,  this  view  sccnu  to  have  been  Rnally 
established  by  Koch's  observations  with  regard  to  the  bacillus  of  tubercle, 
to  which  1  shall  refer  in  the  present  chapter.  But  it  is  the  greatest  possible 
mistake  to  suppose  that  the  cases  in  which  catarrhal  pneumonia  must  be 
separated  from  tuberculosis  can  be  limited  to  those  of  phthisis,  if  the  separa- 
tion is  to  be  made  at  all.  On  the  contrary,  the  principal  point  on  which 
Ur.  Wilson  Fox  insisted,  in  opening  the  discu»ion  on  tubercle  at  the  Patho- 
logical Society,  in  1873,  was  that,  in  the  disease  known  as  acute  tuberculosis, 
occurring  in  children,  granulation*  "  composed  of  epithelial  proliferation  " 
arc  generally  found  in  larger  numl>crs  than  those  mnde  up  of  lymphatic 
cells.  And  in  that  very  year  a  German  observer,  Ilerinz,  actually  went  so 
far  as  to  declare  that  the  ordinary  fatal  miliary  tuberculosis  of  the  lungs 
ought  to  have  its  name  changed  into  that  of  an  .icute  disseminated  catarrhal 
pneumonia.  Dut  this  would,  after  all,  leave  the  difficulty  untouched; 
because,  as  Dr.  Fox  pointed  out,  granulations  m.idc  up  of  an  intcntitial 
small  cdl  growth  arc  generally  also  present  in  such  cases,  and  some  granu- 
lations consist  partly  of  one  kind  of  elements,  partly  of  the  other.  More- 
over, it  has  recently  been  shown  by  Julitw  Arnold  that  precisely  simiiar 
epithelial  changes  occur  in  the  liver  and  in  the  kidneys,  as  in  the  lunigs, 
when  atfcctcd  by  acute  tuberculosis;  and  Gaiile  has  demonstrated  a  caseating 
catarrh  of  the  seminal  tubules  in  the  so-called  scrofiilous  disease  of  the 
testis.  Now,  if  the  iubercutou»  process  be  regarded  as  a  modification  of 
inflammation,  it  is,  t  think,  pomble  to  solve  the  diflinilly  without  giving 
up  the  use  of  the  term  tuliercle,  and  without  ignoring  the  iinportanl  distinc- 
tions that  undoub;c<lly  exist  lictween  ordinary  infl.immatoty  affei  tions  and 
those  that  are  lut>emilous.  In  sjieaking  of  catarrhal  indamm.itiun  (lu/ra,  ]>. 
7a}  I  have  alrc.tdy  pointed  out  that  it.s  relation  to  the  inflammatory  procew  in 
general  is  still  imperfectly  undet^tood.  But,  at  least,  this  is  certain,  that  the 
same  kind  of  irritation  which  in  most  other  tissues  leads  to  an  exudation  of 
leucocytes,  causes,  when  applied  to  epithelial  tissues,  an  overgrowth  of 
cpitHcIial  celU.  Ziegler  ha*  thrown  out  the  very  plausible  suggestion 
that  a  tubercle  owe*  its  rounded  form  ami  its  defmite  sik;  (varying  only 
within  rather  narrow  limits)  to  the  fact  that  it  t«  produced  by  the  cmnim- 
scribcd  action  of  an  irritant  of  but  slight  inten.-uty  upon  the  spot  which 
afterwards  berumes  its  centre.  And  he  contrasts  the  effect  ol  such  an 
irritant  with  the  far  more  iiowerful  npt^ratioiv  »f  a  septic  particle,  such  oa 
gives  TVK  to  a  miliary  alMcew.  Now,  it  U,  I  think,  easy  to  conceive 
that  whereat  the  riTrtinui:ril>ed  irritation  of  a  minute  area  of  connective 
lisHie  shall  result  in  the  formation  of  a  granulation  nude  up  mainly  of 
leucocytes,  the  same  kind  of  irritation  a|)j>lied  to  an  epithelial  area  shall 
cause  a  granulation  (vn.ststing  of  epithelul  cells.  The  two  bodies  may  differ 
completely  in  their  histology,  and  yet  we  may  l>e  ([uite  tight  in  giving  both 
of  tbem  the  .vimc  name.  This  U  what  I  meant  when  I  said  that  the  views  of 
htttologisLs  with  regikrd  to  the  stibjeL-1  of  tubercle  »cemcd  to  mc  fundamentally 
erroneous. 

Sfiea/te  Charaeier  of  Tuhtrmlar  Infiammation ;  Infiltrming  T^fftU. — 
The  ronreption  of  lul)ercle  which  I  have  unfolded  m  the  last  ]»ragTaph 
is  one  which  1  have  now  fur  several  yean  past  taughi  in  my  lectures  on 
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Ii^tliologr.  Koclt's dbrovoiy  uf  a  tubercle  luuillvis  appears  to  me  to  suppljr 
i-xacily  inc  "  irritant  of  Init  ^i^ht  inieiiMty  "  that  is  needed  br  (be  theory. 
The  alow  growth  of  thLs  orjianism,  to  whkb  Koi  h  liimwlf  draws  attcntioo, 
accounts  lor  the  ttct  tjiat  the  niothid  jnoceM  which  rmulu  from  its  action  if 
so  much  lem  acute  than  infective  inflammations  in  genenO,  with  which 
luberciilottifl  must  henceforth  be  regarded  as  comparable.  1  cannot  doubt 
that  the  otlier  "  Iiifectiontt-Geschwakte  "  of  Klebs  and  Cobnheim,  syphilis, 
^lander*,  lepruiy,  .ire  alsi  to  be  looked  upon  as  modifications  of  inAamiaa- 
tion.so  far  a.s  concerns  the  [Mlhological  process  which  arises  from  the  specific 
virus  of  eath  of  these  diseases. 

It  is  not  the  least  of  the  advantages  of  this  view  of  tubercle  that  it  , 
enables  us  to  understand  how  an  affection  (whether  of  the  lung  or  of  anjr 
other  or^an)  may  fail  to  present  the  characteristic  (jrannlulions,  and  yet  be 
really  tmienrulous.  I^ennec  long  ago  dcscritwd  what  he  termed  a  tnher- 
culuus  "  infiltration  of  the  lungs,  considerable  jiortions  of  the  pulmonary 
tissue  becoming!  xutidified  bva^yish  and  semi-tmnxixirent,  or  by  a  paler 
and  yellowish -white  material;  either  without  .nny  previtnis  development  of 
distinct  tubercles,  or  aroiind  tutiercles  already  formed.  Sutisefiuent 
observers  have  very  generally  declared  such  lesions  to  be  "  pneunMinic." 
But,  for  my  own  jurl,  1  am  prepared  to  maintain  that  in  ibcir 
naked-eye  cliaractcrs  thexe  "infiltrations"  difler  altogether  fmm  anything 
that  is  seen  in  ordinal)'  pneumonia.  And  it  ha.«  always  ap[>eared  to  mc 
a  striking  jioint  that,  even  when  the  growing  edge  of  a  jiatch  of  pinkish 
gray  infiltration  appears  ignite  homogeneous,  one  often  6nds  that  the  lets 
recent  jntrts  of  it,  where  ra.seali<>n  U  commencing,  show  yellow  jiranulutions 
corresponding  exactly  with  tubercles  in  Mxe  and  in  general  apiK'arniue.  Now, 
it  is  easy  to  m;c  how  a  uniform  conmlidation  should  result  fruni  the  irrita- 
tion set  up  by  bacilli,  if  they  hajipcn  to  be  scattered  verj- close  to  one  another 
through  the  pulmonary  tissue.  Again,  in  spcaking-of  tubercular  m(-ningil» 
I  ihalThavc  to  point  out  tliat  in  anwciation  with  on  acute  ttilicrailosis  of 
other  organs  an  alTcction  of  the  membranes  of  the  brain  is  not  infrequent, 
of  which  the  characters  seem  to  be  those  of  a  simple  infl.inunation,  no 
tiilicrcles  being  discoverable.  In  such  cH.ses,  the  presence  of  recently- formed 
tubercles  elsewhere  appears  to  me  to  render  it  almost  certain  that  the  mentn- 
gitis  muiit  be  essentially  of  the  same  nature. 

Caseation  of  Tuher tie. — Another  peculiarity  of  lubcrculRr  lesion*,  which 
is,  I  thmk.  scarcely  less  c ha rarl eristic  than  the  presence  of  the  granubtions 
themselves,  is  their  tendency  to  cascate.  It  appears  to  me  that  |ialhologists 
since  Virchow  have  generally  been  far  too  ready  to  assume  that  caseation  Is 
of  frequent  occurrence  in  affections  that  are  merely  inflammator)-.  It  is,  of 
course,  indisjmtable  thai  the  pus  contained  in  a  serous  sac  or  in  a  large  absren 
may,  and  often  does,  dry  up  into  a  cheesy  mass.  The  s»me  thing  Is  ob^trved 
in  the  crypts  of  the  tonsil,  in  the  cxcal  appendix,  and  in  other  mucous 
pouches,  with  which,  perhaps,  the  alveoli  of  the  lungs  may  (airly  tic  com- 

Bired.  It  is  also  seen  in  the  walls  of  arteries  when  they  become  atheromatous. 
ut  it  appears  to  me  to  be  a  very  important  circumstance  that  in  every  one 
of  these  instances  the  inflammatory  exudation  which  caseatcs  is  more  or 
less  beyond  the  range  of  the  blood  vessels.  Is  it  a  fact  that  simple  inthm- 
mation  ever  leads  to  caseation  in  the  substance  of  a  vascular  solid  organ— 
in  the  liver,  or  in  the  spleen,  or  even  in  a  lymph  gland — unless  a  definite 
abscess  has  been  formed  7  Such  an  occurrence  is  commonly  spoken  of  as  if 
it  were  the  most  natural  thing  possible.  But  I  think  it  is  difficult  to 
find  instances  of  it  that  will  liear  hostile  criticism.  It  seems  to  me  that 
in  a  healthy  person  inflammation  genemlly  runs  its  course  so  as  to  Icsve 
no  dtbris  behind  it,  except,  indeed,  when  an  abscess  forms  and  faib  to 
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dl-tchnrge  itwif.  A«  rrgatds  the  spkcn  and  the  lymph  gland<,  I  ihall 
have  to  discus  this  que<4iun  again  vrhiMi  I  come  to  speak  of  the  diseases 
of  tlKwc  organs.  In  the  solilHty  follicles  of  the  intestine  it  used  to  be  sup- 
posed that  caseation  was  often  met  with,  quite  independently  of  the  tuber- 
culous process,  but  my  own  obsenations  have  taught  me  that  it  is  scarcely 
e*'CT  seen  unless  other  parts  of  the  body  contain  tubercular  lesions.  One 
of  the  molt  typical  features  of  tuberculosis  seems  to  mc  to  be  the  presence 
of  spreading  ulcers  in  cavities,  with  yellow  walls  of  definite  thickness,  the 
substance  of  which  regularly  undergoes  caseation  atincnt  as  >oon  as  it  is 
formed.  Wherever  such  an  appearance  is  formed,  whether  as  a  pulmoiury 
ramica.  or  in  the  liver,  the  kidney,  the  prostate,  or  the  testicle,  I  believe  that 
it  may  be  safely  set  down  as  (ubcrcuiosis. 

Those  paibologtsts  who  have  recognized  that  caseation  is  especially  apt 
to  occur  in  tuberculous  lesions  have  commonly  attributed  it  to  the  absence 
of  blood  vessels  in  tubercles.  Thus  Virchow's  comparison  between  IuIkicIcs 
and  the  Matpighian  bodies  of  the  spleen  was  objected  to,  and  with  jusiiee, 
on  the  grouTid  that  the  btlcr  contain  capillarves.  Every  museum  of  morbid 
analomy  contains  injected  specimens  of  phthisical  lungs,  from  which  it 
appears  that  not  only  isolated  nilKrcles,  but  also  patches  of  caseous  infiltration 
arc  absolutely  non-vascular.  No  new  ve«els  seem  to  be  formed  in  (hem,  and 
the  prc-esi.^ttng  vessels  of  the  pulmonary  ttaiue  undergo  otti iteration.  The 
fijrtoer  process  of  softening  and  liijuefaction,  by  which  voInica^  arc  formed. 
appears  to  lie  essentially  of  a  chemical  nature. 

^brM4  Transformation. — Hut  in  many  cases,  a*  I  h.ivc  already  mentioned, 
tiibcTcles,  inslesuj  of  canrating,  undergo  fibroid  tran.^iform.tlion  by  their  ccl- 
lubr  elements  developing  into  fibrous  tissue.  What  dciennines  ihcm  to  take 
the  *>vit:  course  rather  than  the  other  is  as  yet  imrcrlain  ;  but  it  would  seem 
that  caseation  is  lest  frcqncnt  in  pro|Kinion  a*  the  age  of  the  patietii  i*  older. 
In  organs  other  thanlbclungs,  comparatively  little  i.s  known  about  "fibroid" 
tubercles.  But  Sch(lp|>e]  has  drmon.slraled  their  ncriirreiicc  in  lymjih  glands, 
and  ha-s  shown  that  (he  reliriilated  stroma  zrows  al  the  exjK'n.se  of  the  <*ells, 
and  Ls  converted  into  a  transiiarenl,  almoHt  homogeneous,  imlitiint'tly  libril- 
lated  material,  .^nd  Kindfleisch  ha.-t  recorded  a  remarkable  sjHrcimL'n  of 
fibrous  tiibeirles  in  the  gKal  omentum.  The  ocrurrenre  of  a  similar  rliange 
in  a  tubcri'ubr  infiltration  U,  I  believe,  the  origin  of  the  alTW'tion  whirh  i% 
known  a.%  fibroid  phthisis.  Even  in  such  coses,  there  xeemxiitill  to  he  a  dcfirient 
vasal lori Ki tion  ;  for  Rindllcisch  has  insisted  on  the  impoitsibility  of  furring 
injection  into  the  inieitor  of  indurated  ma-'nes  in  the  lungs,  and  ciintrasts 
their  stale  with  the  abundant  supply  of  ve»els  to  the  neuly-fonned  ronnec- 
tivc  tiiaue  in  eirrhaiis  of  the  livtrr  and  in  granular  diwasei.  of  the  kidney. 
No  wriier  ha»  \mA  more  ilrt^s  on  the  fibrotw  tran*formalion  of  tubercles  than 
Dr.  Hamilton,  who,  iurleed,  declares  that  the  naiiira!  ultimate  di-stiny  of 
lho«r  t>odie%  is  to  l>ecome  little  fibrous  tumon,  and  that  many  of  ihcsu-cjiDed 
cirrhoses  of  organH,  Iwlh  in  children  and  in  adults,  arc  in  reality  the  remains 
of  oiilbreakft  or  tul>er(:le. 

JTtfTubtfrU-haal/us.—ln  the  " /trr/i'ner  /CfiniichflVaekfUthr^"  tot \^^ 
lolh,  tSSi,  Dr.  Koch  muile  known  the  very  imjiortant  Etrt  that  he  had  dis- 
covered bacilli  in  the  lubenulai  dtsi;:iv.-s  of  man  and  of  animals,  and  ihal  he 
had  sucreuled  in  cultivating  these  Ivuilli  upoirihe  coagulated  scrum  of  blood, 
and  h.id  l>cen  .able  to  set  up  iuber<-ulotis  in  healthy  animals  by  inoculating 
the  cijltivat«)  prodiicix.  Theorganisms  tliems«lves be  described  as  in  length 
equal  to  a  ((turler  or  half  the  diameter  of  a  red  blood  disc,  and  in  breadth  one- 
fifth  lo  ofie-sixth  of  their  length.  When  prepared  by  a  particular  method 
of  double  oaining  they  retain  a  blue  color,  whereas  nuclei  and  other  tissue 
ckmtcnts  appear  brown.     Tliiii  not  only  &cilita(cs  their  recognition,  but  also 
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lervu  ai  a  ix>tn(  of  distinction  between  them  and  alt  other  kinds  oj"  bacilli, 
except  tliooe  of  leprosy,  which,  indeed,  resemble  them  very  clovely,  and  only 
differ  in  tteing  Ntill  more  klcndei  mid  in  having  pointed  eiidx.  The  bacilli  of 
tulien'te  while  lying  in  Ihc  living  li.faies,  piodiice  njwres  whirh  are  oval  in 
form,  from  two  lo  four  in  numt)cr,  plared  at  equal  distances  in  tlieir  length. 
When  grown  u|Jon  the  coagulum  of  Iilood  tenim,  the  oi^nisms  l>e(ome 
aggre^Ied  togciher  into  flat,  srale-like  ma»>e«,  hardly  as  large  as  ]K>iipy 
aems,  which  can  be  lifted  off  entire,  and  whirh  are  so  finn  that  it  nr(|iiiFe« 
korae  force  to  break  them  up.  Their  development  t;ike»  place  very  slowly, 
about  ten  (bys  elapMng  after  infection  of  t)ie  cnagiiltim  before  any  rhaitge 
ii  diitciiveniblc.  Anotner  condition  nece«ary  lo  meir  growth  is  a  uniform 
temjiemlurc  of  SC^-ioe"  K. 

Koch  does  not  think  that^reviou*  observer*  who  had  descrilied  micrococci, 
or  even  rod-shaped  bodies  m  tubercle,  had  wren  the  same  organiMns  which 
were  discovered  by  him.  They  are  not  generally  jireient  in  large  numl)e», 
Mccejit  where  the  tuberculous  process  is  recent  and  active  ;  if  it  is  >Jo«-,  ihcv 
are  often  to  lie  found  only  within  the  giant  celU,  |)erha|ict  one  or  two  in  each 
cell.     They  appear  to  posses*  no  jwwcr  of  sj>ontaneou»  movement. 

The  cases  in  which  Koch  found  his  bacilli  were  the  following  :  (i)  Eleven 
casexof  miliarv  tuberctilosis.  In  miliary  tubercles  of  the  lungs  they  were 
never  absent,  tint  in  those  which  had  ca.seated  they  often  existed  only  al  the 
edact.  They  were  [irescnt,  too,  tn  miliary  inberclc*  of  the  »pleen,  liver,  and 
kioneys,  and  in  great  inimlvers  in  the  gray  tiilvrclcs  of  l>aaal  meningitis. 
And  they  also  occurred  in  the  cheesy  bronchial  glands  from  the  Mime  cases, 
(a)  Twelve  cases  of  caseous  bronchitis  and  pneumonia,  (t)  One  ra*e  of 
solitary  Iut)en:u1ar  tumor  of  the  brain,  the  bacilli  lying  witliin  giani  cells 
contained  in  the  tissue  immediately  surrounding  the  cheeky  mass.  (4)  Two 
cajtes  of  intestinal  luben  ulosis.  Ihe  kicilli  were  present  also  in  the  corres- 
j)Onding  mesenteric  glands.  (5)  Two  out  of  three  cxies  of  freihly  exlirjKited 
scrofulous  glands.  (6)  Two  out  of  four  cases  of  fungating  inflanimation  uf 
joints. 

Prtwvut  Exfitnatfitts  tn  the  Artifieial  ProJutfion  <rf  Tuierete. — Koch's 
discovery  constiluic«  the  final  link  in  a  chain  of  evidence  which  has 
been  long  accumubting,  and  which  places  luljcrndosis  among  the  sjiecific 
diseaso.  In  1865  a  French  observer,  M.  Villcmin,  made  known  a 
&ct  which  roused  the  greatest  possible  interest  in  the  medical  world  ;  he 
found  that  in  certain  animals,  particularly  rabbits  and  guinea-pigs,  tuber* 
culosis  could  be  set  up  by  the  inoculation  of  tulierculous  matter  from  the 
human  subject-  Mis  experiments  were  soon  re|>eated  in  this  country  by 
Mr.  Simon,  Dr.  Sanderson,  Dr.  VN'ilaon  Fox,  and  others.  Tubercles  fn»n  the 
pia  mater  or  from  serous  membranes,  caseous  sultstances  from  the  lungs  of 
i>hlhisical  patients,  even  the  sputa  yielded  by  such  [xitientx  during  life,  were 
introduced  l>enealh  the  skin  of  animals.  These  were  afterwards  killed,  or 
were  allowed  lo  die  of  the  disease  which  followed  the  o|>eration  and  genendly 
proved  fatal  in  from  six  to  ten  weeks.  It  wai  then  found  (hat  pus  or  a 
dry,  cheesy  substance  had  been  formed  at  the  seal  of  inondaliun,  and  that 
bands  of  imlurrtlion  extended  away  from  it  into  the  adjacent  .subcutaneous 
tisnie.  Tlie  lymph  gbnds  in  the  neiehliorboorl  were  enlarged  and  ca.seotts- 
Nodules  of  variou't  sizes  were  present  m  the  lungs,  the  liver,  the  spleen,  and 
the  peritoni-tim.  'I'hese  resembled  ln!>ercles,  both  to  the  naked  eye  and  in 
their  histology.  They  consisted  of  a  gray,  semi-transparent  material,  which 
underwent  caseation  from  the  centre  outward.  The  infective  character  of 
the  proccw  wa-s  further  shown  by  the  fact  ilut  matter  taken  from  the  body 
of  an  animal  after  death  wax  capable  of  setting  up  the  same  diseajte  in  other 
animals. 
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After  a  lime,  however,  ccruin  obscn-ations  were  made  whUih  seemed  lo 
alter  complctclj'  ihe  bearing  of  these  experiments.  Dr.  Sanderson  found 
that  in  fcuinea  pigs  an  "  artificial  tuberculosis"  aroK  after  llie  inocubtion 
of  pus  bom  the  secondary  abscesses  of  pyxmic  patients,  or  ewn  after  the 
mere  introduction  of  a  clear  scton  of  unbleached  cotton.  Dr.  Wilson  Fox 
indciH-'iidcntly  arrived  at  a  like  result,  by  inoculating  guinea  pigs  witli  pieces 
of  putrid  muscle,  or  with  vaccine  lymph.  In  Germany,  Cohnheim  and 
Fr&nkel  introduced  into  the  peritoneal  cavity  of  animals  of  the  same  species 
portions  of  new  growths,  pieces  of  licalihy  organs  of  the  human  body,  or 
even  bits  of  chari>ie  or  gutia  percha  ;  and  they  succeeded  in  selling  up  a 
tobcrcular  process  not  only  in  the  serous  cavity  iisctf.  but  also  in  the  lungi 
and  in  the  liver,  ll  even  happened  that  guinea  piijs  in  which  incisions  were 
nude,  without  any  injection,  perished  afterwards  with  inspisaated  abscesses  at 
the  seat  of  injury,  and  with  miliary  tubercles  in  their  organs;  so  that  it 
became  necessary  to  give  up  experimenting  upon  such  animals,  and  to  have 
recourse  to  dogs,  as  not  being  liable  to  be  made  tuberculous  by  trifling 
wounds.  But,  after  injecting  into  the  jugular  veins  of  these  dogs  pus  from 
guinea  pigs  which  had  themselves  been  inoculated  with  non-lubcrculous 
mateiiaU,  it  was  found  that  the  dogs  likewise  became  the  victims  of  miliary 
tuberculo&is. 

These  observations  fitted  in  perfectly  with  a  theory  of  tuberculosis 
which  had  been  propounded  a  few  years  before  the  publication  of  Villcmin's 
eJipcnmcnis,  but  which,  at  the  time,  had  attracted  Utile  notice.  In  1857, 
Buhl,  of  Munich,  had  suggested  that  in  the  human  subject  acute  miliary 
tuberculosis  was  due  to  the  abiorpiion  into  the  blood  of  caseous  matters 
from  non-encapsulcd  yellow  tubercles,  or  from  pulmonarj'  cavities  not 
surrounded  on  all  sides  by  dense  libroid  tissue.  Indeed,  a  similar  opinion 
had  been  expressed  earlier  still  by  Dillrich,  of  Eriangen.  It  afterwards 
became  the  fashion  to  regard  tubercle  as  always  a  secondary  product,  the 
origin  of  which  wa's  sought  for  in  "caseoiis  foci."  of  which  the  formation 
was  supposed  to  precede,  in  all  cases,  the  development  of  tuberculous 
lesions.  In  ordinary  cases  of  phthiys  it  was  thought  that  a  catarrhal  pneu- 
monia, with  secondary  more  or  less  extensive  caseation,  was  the  earliest 
change,  and  that  this  might  go  on  for  a  great  length  of  time  before  any 
tubercles  made  their  appearance,  so  that  perhaps  the  disease  might  become 
tubercular  only  at  its  very  end.  Such  a  view  was,  of  course,  in  entire 
accordance  wiUi  the  teachings  of  Niemcyer  already  referred  to  (pp.  81,  84). 
The  acute  tuberculosis  of  children  was  traced  back,  in  a  Urge  number 
of  instances,  lo  a  simple  intestinal  or  bronchial  catarrh ;  this  was  supposed 
to  lead  first  to  swelling  of  the  corresponding  abdominal  or  thoracic  lymph 
glands,  and  then  to  their  caseation  ;  and  when  once  caseation  had  com- 
menced the  conditions  of  the  development  of  tubercle  were  assumed  to 
be  present.  Dr.  Hamilton  has  recently  maintained  this  doctrine  with 
great  vigor;  he  imagines  that  in  the  process  of  caseation  some  mnterial, 
probably  a  ferment,  is  elatxiraled,  which  acts  as  an  irritant  upon  the  tiiKaes 
to  which  it  is  carried.  Now,  1  have  always  taught  that  such  a  theory  of 
tubrrculoeb  is  altogether  inconsistent  with  the  broad  facts  of  human 
pathology,  whatever  might  be  its  application  to  the  "artificial  tiibenni- 
iosis"  of  animab.  Nothing  is  more  certain  than  that,  in  man,  the  in^pi.i- 
saicd  inas  of  a  common  abscess,  or  the  caseous  nutter  of  an  atheromaioutt 
aitciy.  or  of  a  degenerating  new  growth  or  guinnia,  does  not  produce  tuber- 
culo«is.  The  few  cases  that  have  been  recorded  3a  illuKtralions  c»f  mich 
an  orrurrencc  scn-e,  by  their  rarity,  to  tell  again'it  the  conclusion  they 
are  intemled  to  support.  I'hus,  Ur.  Mnrchison  some  yean  a^o  exhibited 
at  tite  Paiholo^ol  Society  a  specimen  in  which  a  simple  ulcer  of  the 
duodenum  (an  affection  generally  entirely  free  from  all  trace  of  caseation) 
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had  been  followed  by  tubercular  disease  in  the  luogs.  U  ihcrc  the  smallest 
reAson  for  supposing  thai  this  was  anything  more  than  an  accidenUl  coinci- 
dence? Dr.  Hamilton  insists  upon  a  case  in  which  a  woman  died,  thirty- 
three  days  after  her  delivery,  of  general  miliary  tutwrculosis.  She  had 
been  attacked  by  a  rigor  on  the  seventh  day,  and  her  symptoms  were  at  first 
mainly  those  of  peritonitis.  In  many  places,  says  Dr.  Hamilton,  more 
especially  behind  the  uterus,  (he  pcriionilic  ttbrinou^  effusion  had  become 
caseous,  and  here  and  there  softening  had  occurred.  And  he  .tssiimcs  thai 
this  was  the  starting  point  of  the  tuberculosis.  Bui  }l  seems  to  lie  vcfy 
donblful,  according  to  the  observations  which  we  shall  presently  find  to 
have  been  made  by  Cohnhcim  with  regard  to  the  rate  of  dcvclopnwilt  of 
acute  tuberculosis,  whether  it  would  have  been  jiosiible  for  the  process  to 
have  run  its  course  in  Iweniy-iive  or  twcniy-six  days,  even  supposing  that 
the  tuberculous  "ferment"  became  "elaborated"  at  the  very  moment 
when  the  peritonitis  firet  began.  And,  after  all,  there  is  not  the  slightest  M 
difhcully  in  supposing  that  the  woman's  illness  was,  from  the  first,  an  acute  " 
tubercular  pentouitis.  forming,  as  so  often  happens,  the  clinically  obvious 
part  of  a  more  widely  diffused  miliary  tuberculosis.  I  must  therefore 
repeat  ihai  cases  of  acute  tuberculosis  in  man.  .niributahle  to  infection  from 
non -tubercular  lesions,  are  so  scarce  tliat  it  u  impossible  to  attach  toy  ^ 
significance  to  them.  fl 

Meantime,  however,  it  has  turned  out  that  the  enperiments  which  were  ^ 
supposed  to  prove  that  tuberculosis  could  be  set  up  in  animab  by  the 
inoculaiion  of  non -tuberculous  matters  had  l)ecn  misinterpreted.  Klebs 
showed  ihai  in  al!  probability  they  were  vitiated  cither  by  the  accidental 
presence  of  the  specific  poison  of  tubercle  at  the  lime  when  the  operation 
wa.s  performed,  or  by  the  wound  becoming  infeclcd  with  it  afterward. 
Cohnheim  has  since  frankly  aiknowledgcd  that,  h.aving  repealed  his  investi- 
gations, both  at  Kiel  and  at  Breslau,  he  has  utterly  failed  to  obtain  the  same 
results  as  before ;  and  he  is  now  among  the  warme.-it  »up|KJncTs  of  the 
specific  nature  of  tubercle.  On  rfftrring  to  Dr.  Wil.ion  Fox's  obsicr  vat  ions, 
I  find  ihut  all  the  animals  which  were  inoculated  by  him,  wheiher  vrilh 
tubcrciilou.*  or  non-tuberculinis  sulisiances,  were  placed  in  a  single  house, 
so  that  it  wasquitejtosiiblc  for  them  to  have  infected  one  another  accidentally. 
Moreover,  Dr.  Fox  himself  points  out  that  tuberculosU  was  produced  with 
far  more  certainty  hy  the  inoculaiioti  of  tubercle  than  by  the  other  methods 
whi'eh  he  employed.* 

Cohi>heiro  has  since  made  a  further  advance,  by  showing  that  in  rabbtls 
and  in  guinea  pigs  tuberculosis  has  a  tolerably  definite  period  of  inniba- 
lion :  from  fourteen  to  twenty-one  tbys.  When  a  minute  fragment  of 
tuberculous  matter  is  introduced  into  the  anterior  cluunber  of  a  white 
rabbit's  eye,  through  an  incision  in  the  cornea,  the  slightest  reaciton  which 
arises  alter  the  ofteration  r|iiickly  suliiides,  provided  that  the  tubercle  is 
perfectly  fresh.  The  fragment  can  now  be  seen  through  the  truupareni 
cornea,  and  it  diminishes  in  sire  day  by  day  until  it  may  altogether  vanish. 
Then,  at  the  end  of  the  period  of  two  or  three  weeks,  an  eruption  of 
small,  transparent,  gray,  granulations  appears  on  Ihe  iris.  Afterward  they  ^ 
ca-wale,  and  a  desinictive  inflammation  uf  the  whole  eyeball  often  results,  f 
Ultimately,  Ihe  animal  may  die  of  a  general  miliary  tuberculosis,  in  from 
five  weeka  to  three  montlis,  or  later ;  or  the  diffusion  of  tubercles  may  be 

*[/U  *  mcRinc  of  ihc  Puholn|r|cftt  Society,  on  December  4lh,  1KS3,  Dr.  Foi  med 
thai  al  hit  rvi^iicw  Ihe  ciiperimcntt  refined  la  in  Ihe  text  liail  been  r«ccniiy  re|jniioil  by  Dr. 
DiwHin  WiUiami.  The  delailt  of  ihii  >eri«  of  eipcrimenu  wen;  nitpil,  "iih  the  pncau- 
linn«  a^riJoH  kccljenlal  inrectlDQ  1  Ihe  roulu  were  alMolulely  nc^tlive.  Or.  ■''oi  raenuonei) 
tome  poeiblc  tourctt  nf  ^llacy  in  hi»  lint  tcrict  «f  inocuUiiunh,  one  of  whlcb  wat  that 
ngXaUd  mbove.  by  Dt.  Fkgee. —£>>.]. 
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^Rmtrd  to  the  long*  or  to  the  pcrilonenl  cavity ,  or,  lastly,  there  may  be  m 
ilcvelopcDml  of  them  in  any  organ  outside  the  eychall. 

To  complete  my  sccouni  of  the  experimental  study  of  tuberculosis  in  the 
ivwer  aninuk,  I  have  to  describe  t«-o  wis  of  oinervntions.  of  which  the 
i>b^t  Itn  been  to  illuttraic  certain  method*  by  which  the  «pccilic  vims  of 
tubercle  may  be  suppoKd  to  make  its  way  into  the  human  body. 
( ■ )  One  of  ihem  rcUlot  lo  the  cittease  of  con%  and  oxen,  which  is  known 
Gcnnuiy  m  Perlsu(kt,  and  which  is  now  admitted  by  most  obscA'en  to 
•denticaJ  with  tiibt^milosit,  althoiijih  the  morbid  appearances.  a.v  wen  by 
naked  eye.  differ  conwderably  from  those  with  whirh  we  arc  fninilinr  in 
It  H  a  chronic  affection,  which  may  run  on  for  some  ycart  without 
iapKinne  the  animal's  health.  In  lict,  milch  cows,  [xirticularly  older 
ooo,  kllord  aInHUt  the  only  in^iLinces  in  which  any  *ynitnom«  ajipcar 
daring  life :  thine  arc  chicAy  cough  and  wa«tii));.  ll  aptirart  ihni  animals 
thof  aflixted  are  often  «oM  to  the  Uitclier,  w  thai  iicMdc  the  ri«lc  of 
drinking  their  milk  during  the  early  jiari  of  their  iUncsi,  there  is  the 
ftnther  riik  (at  ka»t  lo  the  poor)  of  acttially  eating  the  diseased  twrnes, 
pcHupt  concealed  in  suisages.  The  frec]ucnry  of  I'erlMicht  may  be  judged 
RotD  the  fact  that  at  Augsburg  a  per  cent,  of  all  cattle  slaughtered  were 
proved  to  Ix;  Inlirrculous,  and  of  cows  ax  manr  as  5  |)er  cent.  Its  exgieri- 
nentftl  propagation  in  other  Ihnn  bovine  animah  has  l>een  Mtiilied  by  Gertach, 
Orth  and  others.  Not  only  have  ptgs,  lamta,  rabbits  and  guinea-pigs 
Tally  infected  by  (he  milk  from  dl->ea»d  cows,  but  a  like  result 
attained  by  feeding  animak  with  portions  of  the  affected  tistues 
al^er  the  co»'»  were  slaughtered,  and  abo  by  inoculating  Ihem 
the  ikin  with  such  materials.  Klebs  found  that  even  boilmg  the 
tailk  di<l  not,  in  two  experiments,  render  it  inert.  A  Airthcr  step  in  the 
■a*«riigatran  has  been  taken  by  Bollinger,  who  thinks  thai  a  brood  distinc- 
tiun  csn  be  drawn  between  the  Metbivora  and  the  Carnivora  as  regards  their 
lUtttitf  to  )>e  affcLted  with  tut>erculosis  through  the  alimentary  canal;  he 
fliffcae4  that  aninuU  of  the  latter  kind  secrete  a  gastric  juice  which  has  a 
BOK  uriive  power  of  destroying  the  vims.  Man,  as  an  omnivorous  creature, 
onbt  (like  the  ptg)  to  occupy  an  iniermedaie  position. 

One  »  strongly  templed  to  fmd  in  these  i-x|)erimcnts  an  explanation  of 

the  frr<iiKiicy  of  moenteric  disease  in  children,  in   whom   milk   forms  so 

iaporlant  an  article  of  diet.     But   it  seems  to  be  a  difficulty  that  no  one 

noticed  the  epidemic  prevalence  of  the  disease  in  the  inmates  of  a 

aUblishment,  or  among  the  children   of  the  cu<^omers  of  any 

dairyman.    The  only  approach   to  Rich  an  obsen-ation  (hat  I 

»*c  a>e1  with  is  one  recorded  in  1877  by  Dr.  W.  H.  Si>encer,  of  Clifton. 

:  than  twenty  boys  in  an  industrial  school  fell  ill  of  what  was  supposed 

enteric  fever.     Moot  of  them  recovered,  but  four  died  ;  and  in  each 

the  ot^gaiu  were  found  to  be  ftill  of  tubercles.     It  is,  however,  to 

ufamvcd  that  in  ever)-  instance  caseation  of  bronchial  glands  was  present, 

ack  could  not  have  occurred  within  tbc  diirition  of  the  tUnest  of  the  boysi 

thk  being  only  three  or  four  weeks. 

Dr.  Creighton  hitt  recorded  several  case*  in  which  he  believcK  that  port- 
mortem  apfmrances  found  in  the  hum,in  subject  justify  the  conclusion  tlui 
ihe  ditrM*  wM  derived  from  lite  cow.  His  point  of  view,  however,  is  that 
Pcrkacfc*.  or  bovine  lubcrculous,  is  not  idenii<tid  with  the  tuberculosis 
wkick  chie4y  occurs  in  man,  and  that  it  will  henceftitlh  be  possible  to 
•cfaiate,  by  certain  characters,  c^ses  having  such  an  origin  from  thoK  which 
■tty  be  f^^/ded  at  |>ru]ier  to  the  human  \|iccies.  And  ho  ciie^t  GcrUch  as 
kniaf  tlated  that  in  mme  of  the  animal.s  ttut  were  infected  by  him  from 
Ihrcow  the  "(>ecu)iaritr  of  Petluichl  yns  unmistakable."  In  addition  to 
brinj;  (ray,  tntruluccni  tubercles,  like  thotte  which  are  Ken  in  man 
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and  in  apes,  the  charactent  on  which  Dr.  Crcighton  relics  are  the  follow- 
iiiR  :  The  [leritonctim  iind  the  |iletini  {irctient  ruund  or  m-al  nodules,  of  ibe 
&i£e  orientil.i,  HonietimKi  [icnduloux,  wmeiime:*  connected  with  one  anothcT 
by  fibrous  conl.t.  wniet lines  fl:it  aii<l  cohering  together  so  am  to  Ksemble 
the  duckweed  on  the  surface  of  a  pond.  In  the  tiinjct  there  maj'  he  90A, 
whituh  niafocs  up  to  the  sixe  of  »  wiitnut,  sume  round,  othen  wedfje-shaped 
and  like  infarctions.  These  organs  may  alio  have  in  their  interior  cloaed, 
smooth -walled  cikvilies,  giving  them  NOinewhut  the  appearitnce  of  a  cruin|icL 
It  is  to  tie  olvicrveil  thai  miAt  of  the  cates  in  which  Dr.  Creighton  found 
such  legions  occurred  not  in  children,  but  in  ndiilts  of  all  ages.  Now,  | 
mu.Hi  confess  that  the  jimspccl  of  our  being  able  in  future  to  dUlioguidi 
from  other  cases  of  tutwrcnloxis  in  man  mich  as  are  of  a  Itovine  origin,  docs 
not  seem  to  me  to  lie  promi^in^.  Km  even  if  what  Dr.  Creighton  tcmst  the 
."structural  mimicry  of  infection"  really  goes  so  far  ax  to  give  special 
~  iracters  to  Imvine  cMe*,  it  yet  would  not  follow  that  the  two  di.ieaiesare 
ndamentally  duitinct.  Koch  found  his  bacillus  in  ten  caaa  of  Perlsucbt, 
chiefly  in  the  interior  of  giant  cells  mirrounding  the  calcified  nodule^  in  the 
lungs,  but  abn  in  the  bronchial  and  even  in  the  mesenteric  slands. 

(a)  The  other  set  of  exiJeriment*  wiw  made  by  Tapiieujer,  in  order  to 
deiennine  whether  liibercutosLs  could  be  induced  in  animals  by  the  inbalaiioa 
of  the  s|iul:i  of  phthisical  jiatients  dilTused  in  the  air  a.«  a  uiray.  His  method 
was  to  employ  six  grmunes  of  the  sputa  at  a  time,  and  Ine  mhalations  were 
continued  for  six  hour*  a  day  during  fourteen  dit>'^  in  succenion,  ibe 
anima1>  lieing  placed,  for  the  jnirpOMr,  in  a  narrow  wooden  box.  r>og>  were 
used  in  this  intpilr}',  and  the  earliest  |>criod  at  which  tuliercles  were  found 
in  the  lungs,  afier  the  commencement  of  the  inlmtation.t,  was  on  the  twcntjr^H 
third  day.     In  no  single  instance  were  the  results  negative.  fl 

Bfuring (^  the  above  Exf>mmenis  (»i  //umanPu/Aahgy.'— If  vie  aovitMin  to 
consider  the  bearing  of  these  experimental  obsen'alions  upon  tubercaloat 
as  it  is  seen  in  the  human  subject,  we  shall,  I  think,  be  driven  to  the  conclu- 
sion that  they  are  applicable  only  within  very  narrow  limits. 

'I'Ticre  are  two  questions  to  be  discussed,  which  must  be  careftlllf 
kept  apart,  allhou^'h  they  are  often  confounded  together.  One  concerns 
the  stiology  of  tubercular  diseases,  the  other  refers  to  the  way  in  whi  ~ 
tubercular  lesions  spread  through  the  body. 
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go  j4t  to  the  Origin  of  Tii^reU. — The  view  that  infection  from  withoat 
C  most  essential  pan  of  the  a/ioti>gy  of  tuberailar  diseases  seems  to  mc  to 
be  altogether  inconsistent  with  clinical  observation.  It  is  in  regard  to 
phthisis  that  the  matter  has  been  most  fully  worked  out,  and  I  must  not 
laticipale  the  account  of  the  causes  of  that  disease,  which  I  shall  have  to 
give  when  I  come  to  describe  it.  But  1  may  briefly  state  that  there  is  the 
clearest  evidence  that  phthisis  does  not  ordinarily  spread  from  patients  to 
Other  patients,  or  to  relations,  nurses  or  medical  men.  On  the  other  hand, 
it  has  been  proved  that  its  prevalence  is  greatly  augmented  by  such  con- 
ditions as  overcrowding  and  defective  ventilation,  and  also  by  exposure  to 
cold  and  wet,  and  by  dampness  of  soil.  Overcrowding  and  defective  venll- 
lalion  may  lie  supposed  to  act  by  lowering  the  general  health.  But  it  is 
difficult  to  see  how  exposure  to  cold  and  wet  can  induce  the  disease  except 
by  their  liability  to  set  up  catarrhal  alTeciions  of  the  pulmonary  and 
bronchial  tissues;  and  I  am  disposed  to  think  that  this  must  also  be  the 
m^itui  o/rruni/i  of  dampness  of  soil.  1  believe,  too,  that  the  afTcciiotu  of 
the  lungs  which  arc  due  to  the  inhalation  of  dust  are  really  tubercular,  and 
not  (as  is  generally  taught)  of  a  different  nature.  Again,  hereditary 
transraiwion  plays  a  very  important  part  in  the  stiology  of  pbthisb. 
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It  IfBIKiMsy  to  rrame  a  theory  of  the  tetiotogyof  tuberrubr  Hiwascs 
vhirh  thtll  lux'Onl  with  thae  TiKla.  There  arc  probably  ((TViit  dilTcrrnccs 
ia  the  iMitrpliHlitj  of  dilTcrcnt  [enonK  to  the  virus,  or.  {wrhajxi  mote 
oonrctlr  «p«iking.  in  the  rttistaiut  which  the)^  offer  to  ii.  And  notwiih- 
•UnHing  the  cnorrnwu  mortality*  from  [ihihisis  and  the  aflVclionn  allied 
\o  il.  1  tannol  dotibt  thai  (hi«  rc«iKtani-e  is  far  greater  in  the  hunum  ttibjecl 
Ihin  in  the  rabbit  or  in  the  guinea  pig.  For  one  must  reniemlicr  that  those 
vho  die  of  tubercular  dttea«es  have  comroonl]r  lived  for  several  years, 
dvin^  which  lime  ihey  have  mott  likely  been  exposed  to  tiibercuiar 
inActKMi  again  and  again.  It  it  nJK)  nccesury  to  admit  that  this  rcstat- 
nc«  vanes  in  Ihc  same  individiinl  at  different  periods  nnd  tlut  it  is  not 
abiBtl  even  anwne  thwe  in  whox'  fnmilies  phtnixix  it  hereditary.  Other- 
war  vc  ihoutd  find  that  when  one  mcinbeT  of  such  n  family  was  ailarked 
by  the  disease  it  would  quickly  «{iread  to  other  members.  Now,  the  fact  is, 
tBol  even  if  several  brotheix  nnd  Mulcn  die  in  sticce^Kion,  their  il]nc<.sc!)  are 
Unallr  Kpwated  by  comidrrable  intervals  of  time.  Iliit  the  pnnci{ial 
diffioilly  i«  to  underxiaml  how  an  affection  that  is  OKWci.itcd  with  (he 
growth  of  a  bacillat  can  lirar  any  relation  to  causes  which  mi^ht  be  expected 
Id  tct  apann)|ile  infUmmatOTV  proecss.  One  possible  solution  i§  that  the 
■kroiymc  may  be  so  widely  dimised  that  it  is  continually  linding  access  to 
^K  bodjr,  but  that  it  litils  to  implant  ittelf  there  iinlil  the  local  resistance 
of  the  ttmes  h^pcns  to  be  lowi.-n:d  \>y  the  occurrence  of  inflammaiion  in 
k.  Bat  this  seems  to  be  inconsistent  with  Koch's  sralcmenl  that  the  bacillus 
cannot  grow  unless  the  lem|>cratnre  is  above  86**  F.  Cohnhcim  appears  to 
dunk  that  the  bactllm  may  remain  lateni  in  the  Iwdy  for  an  indefinite  time, 
■Blil  HnneacctdcnUlcimimsiancecalli  it  forth  into  active  growth.  He  even 
taagitmt  that  the  hereditary  tninsminton  of  phthisis  means  the  direct 
tiantlcmKv  of  the  tiit^rciilar  vinis,  either  in  the  spermatozoa  or  in  Ihc 
ovom,  aa  vinn  is  transmitted  in  the  case  of  the  jm'M'w  of  silkworms.  But 
it  «e<ntt  to  me  that  there  \s  a  third  pos^iliiliiy,  namely,  that  under 
csuia  unknown  conditions  the  occurrence  of  what  is  at  first  a  simple 
■fiUBinatory  process  may  cause  microiymes  already  existing  in  the  body  to 
«|uIlE  fpe«rific  pro^rties  that  they  did  not  previously  possess,  and  to 
anvrrl  the  simple  mfiammation  into  a  tuberculous  one.  For  this  hvjio* 
lka»  there  arc  abundant  analogies  among  the  acute  infective  infiammations, 
uf  which  on  account  has  already  been  given. 

(i)  Ai  t0  At  Sfirtad i^ AmU  Tubercuhii$. — Let  us  now  pass  on  to  consider 
lo  wlui  extent  the  recent  cxjriettmenlal  observations  uj>ou  tubcrtli;  throw 
(hi  wiMO  the  ntixle  of  sprtaJing  afluiereu/ar  U$ionj  within  ihe  humait  body. 
t»,  I  think,  imposwble  to  deny  that  they  clear  up  very  many  of  the  dim- 
Bitie*  which  surrounded  this  pan  of  the  subject. 

acute  general  miliary  tuberculosis,  with  its  myriads  of  minnte 
'■'  •''.•<^K  irritolioD,  is  hardly  explicable  in  any  other  way  than  by 
i'lon  throughout  the  blood  stream  of  minute  particles  of  the 
luiAi  >iius,  in  the  form  of  bacilli,  or  of  their  spore.  Buhl  himself 
to  find  a  caseous  mass  which,  on  his  view,  could  have  been  the 
point  of  general  tuberculosis,  in  no  fewer  than  thirty  out  of  three 
I  cues;  and  this  notwithstanding  that  he  accepted  as  satisfactory 
'mA  ^i»«*™  as  a  small  cmlmlic  plug  io  an  organ,  or  a  degenerating 
pmtrftt  dudation  in  ■  serous  cavity.  Ilie  probability  now  seems  to  be 
that  Ihe  real  suriing  {loint  is  often  a  very  recent  fiatch  of  ttibercles  which 
fca|Bms  to  be  so  situated  that  an  infection  of  the  blood  stream  is  a  necessary 
loaa  of  its  |>resei>ce.  Thiis,  for  instance,  Weigert,  discovered,  in  many 
■■— *—  of  acolc  tuberculosis,  a  caseous  mass  of  tubercle,  growing  into 
Ar  UtcricH'  of  a  pulmonary  vein,  by  extension  from  the  pU'iira,  or  the 
glaodi,  or  the  mediastinum.     In  quoting  this  ulKiervation,  Cohn> 
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heim  alludes  to  Ponfidc's  cases  of  tuberculous  tnfrltration  of  the  wall  of  the 
thoracic  duct  as  anvther  possible  source  of  Mood  infcciion ;  this,  however, 
is  a  vety  rare  lesion. 

But  II  inuxt  not  be  supposed  that  the  growth  and  the  distnlnitioD  ot 
tu)>erc  len,  when  they  are  ever  so  widely  scattered  throughout  the  body,  an 
ref^ubted  solely  by  the  way  in  which  the  tMuilli  are  disncininated  ihnnieh 
the  blood  simitn.  lliere  seenu  to  be  a  curious  difTerence  iietween  tne 
artificial  tuberculosis  of  animals  and  the  disease  ax  it  is^eeIl  in  men,  wiih 
RSpect  to  the  distribution  of  the  tubercles.  In  the  former  afTertion  they  are 
found  Iieneath  the  pleural  surface  more  abundantly  than  in  the  ^uManrc 
of  the  lunfi,  and  Dr.  Saiidenon  si>eaks  of  them  as  having  suiuetime*  tliC; 
form  of  blunt  cone^.  In  Ijuth  resjiects  artificial  luliertiilo^is  n-M;mt)l»  i): 
two  other  ^reat  examjiles  uf  tissue  infection  by  the  blo<]d — pytetnia  and 
malignant  lumor.  A  third  jioint  of  Mmilority  between  the  three  affce- 
tions  is  that  in  all  of  them  the  liver  forms  a  conspicuous  seat  of  the 
secondary  lesions.  In  artificial  tulierculosis  Dr.  Sandcr»>o  seems  to  ha\« 
found  tiilierctci  in  the  liver  more  often  than  in  the  lungs,  but  Dr.  Wibon 
Fox  observed  little  difference  between  the  two  orjpns  in  this  respect.  On 
the  other  hand,  in  the  eeneral  miliary  tuberculosLs  of  man  the  liver  it 
much  lc»  fTei|iiently  and  leta  obviously  affected  than  the  lung,  although 
no  doubt  the  ini<T<jsco|>e  shows  lluil  hejiatic  tubercles  are  far  more  often 
present  than  used  to  lie  supjwsed.  In  the  lung  itself  the  tubercles  are  nut 
inure  numerous  beneath  the  pleural  surface  than  elsewhere,  and  they  do  not 
possess  the  conical  or  wedge-like  form.  But,  further,  in  man}-,  if  not  in 
most  cases  of  ai-ute  tulierculosis,  the  distribution  of  tubercles  in  the  lung 
is  such  lis  to  show  dearly  that  the  proclivities  of  the  afTected  teucues  pUf 
a  pan  in  determining  it.  In  the  upj>er  tolw  the  tubercles  an  n< 
abundant,  larKer,  and  more  advanced  in  their  development  than  in 
loner  kibe.  They  often  gnidiially  diminish,  l)Oth  in  number  and  in  »i«, 
from  the  a])c-)i  downward.  They  may  be  i|iiitc  caseoui  alrave,  gray  and 
semi-lr.nnK[>arcni  below.  In  other  words,  even  when  ihe  virus  is  dbscmt- 
naicd  by  the  blood  stream  to  all  peirU  of  the  lungs  nl  once,  the  result  is  an 
alfiction  which  bean«ome  resemblance  to  an  ordinary  loral  phthisis,  m>  Cu 
iLi  concerns  the  di-.lribulion  of  the  tubercles.  This  farl  wems  to  me  lo  be 
very  iin[t(iriiint,  hei.iiiM:  it  heljis  to  explain  whni  would  be  otherwise  uoin> 
leltigilitf^ — the  frequenl  limitalion  of  acute  liibcrciilosis  to  a  single  organ 
or  tissue.  In  tujicirular  meningitis,  for  example,  il  often  hai>|irns  ihal  not^ 
a  single  tubercle  exists  anywhere  except  in  the  cere bro -spinal  ruembranesjfl 
•ind  yet  one  ran  hiirdly  doubt  that  bacilli  in  immense  numticrs  must  have' 
been  distributed  by  the  blood  eijualiy  to  all  parts  of  the  body.* 

Diitribufion  ef  Ckronit  Tiiiercvlom. — In  chronic  tubercular  affections 
the  mode  of  spreading  seems  to  be  by  the  gradtul  invasion  of  the 
lymph  cliannels  from  point  to  i»oint.  Among  the  most  striking  appear- 
ances are  the  lini's  of  progmsive  thickening  and  caseation,  with  or  with- 
out the  formaiinn  of  distmcl  lubercles,  n-htch  run  in  the  coutse  of  Uw 
sub-|ieriliineal  lymphatics  from  the  Hoots  of  intestinal  ulcera.  It  does  oot 
often  happen  that  the  process  of  local  infections  fails  to  resjiect  an 
anatomical  hoiindnry  line  between  two  widely  dilTerent  tissues ;  Inil  in 
children  I  have  two  or  three  timet  seen  a  coniinumLs  cheesy  mass,  with  a 
fntooned  growing  liorder,  extend  from  bronchial  glands  directly  throafth 
the  lung  ^ubsLlnce.  And  once  I  observed  a  similar  instance  in  an  adiuL 
A  still  more  striking  case  seems  to  have  been  met  with  by  Buhl.  A 
child  had  (arics,  with  catealion,  of  the  lower  dorsal  venebne ;  tlie  jilcura 

■  )l  is,  however.  poulUc  thai,  Jn  ihlt  very  acute  dinrase.  Infection  u  rtalty  c«ni«d  (ran 
soma  one   Milling  point  Ihrouchout   ili<   suLiuiKlin<)iil  spDce,  by  the  movcmcau  of  Ibc 

ceiebraipinal  lluiil. 
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bccwBc  h1HctciiI(  and  the  ulcerative  ptocen  i]>rcad  coRtinuously  into  (be 
buc  »r  the  left  Uini;.  And  (^rtiK'hvr  ("  AnA.  de  Pkyt."  1878)  menltoos 
»  %-aM  nf  tiit>rtruUr  pcntuniti!..  in  whicl)  tubvrclcs  pcnclraied  the  diaphraf^ 
■tuj  infL-vinl  ihr  [ikiini  rovcring  the  inferior  surbce  of  the  Iude.  without 
•dhcnon  having  tAkvn  \AaKK.  Utit  in  moit  ia^iancc^  of  chronic  tulnrrculosis 
tiMnr  pnMliviiics  Kent  <o  me  to  |jUy  a  moM  imiK^rtani  pan  in  dcii-nniuing 
and  in  limilin];  the  distriliuiton  of  the  tuhvTclcs.  li  is,  indeed,  diflicult  to 
vc  huw  the  IJacilli  i^n  fail  to  enter  the  blood  currcnc  in  greater  or  Irm 
Bombm  in  many  of  these  ra-tex ;  and  if  to,  the  resistance  of  the  tiwues  in 
fOWnl  (.an  afford  the  only  reaKin  irhy  lesions  arc  not  alvays  found  scattered 
tfTCgohrly  through  all  porU  of  the  body.  In^icad  of  this,  the  fact  is,  as  I 
pantod  out  in  the  Pathalegieal  Traiua<tioits,  fur  1S74,  that  several  dixiinct 
vmriMia  of  chrnni<'  iiilien  tiluoio  can  be  rerognized,  each  of  which  has 
pccoliarilir^  of  it*  own,  in  tcf;ard  to  lite  ornru  and  tissues  ftlta<:ked.  And 
I  «T'  ^:brly  remark  that  a  [nralk-l  (tin  generally  be  found  for  the 

duti.'  <  \  eai  h  of  tltese  several  variclic»  in  the  similar  distribution  of 
Micnc  Miicr  non>tu)<crnilou«  ditciM.-  ;  m>  llwl  one  is  Ibrcibl^  reminded  of 
wlui  I>aniincalbthc  "  i^orrvbled  variation  "  of  organs  in  lhL-irttr<4  devclu[>- 
mcnl  ;  »  an  in«tanre  of  which,  lie  tites  the  runous  tact  thai  male  cau 
■tiM  h  arr  entirely  white  and  have  blue  eye»  are  generally  deaf. 

llir  Ibllowing  are  the  variettcn  of  chronic  luberculovis  to  which  1  have 
tdrnrd  ; — 

I.  Pultnonary  phlhiut  it  rrry  commonly  accompanied  \>f  tuberculous 
and  utimtion  of  the  airposages  (especially  of  the  larynx),  and  of  the 
■alertine  (especially  the  lower  end  of  the  ileiim).  Some  olnervers  think 
tliat  the  aA'rctiun  of  (he  hing^  dircrtly  cauHes  the  lesions  in  question,  the 
Urj-nx  iKing  infectnl  by  the  sputa  which  poM  over  it,  and  the  ileum  by  tlie 
ipuU  which  arc  Hwallowvd.  1'hete  it  some  experimental  evidence  in  support 
of  Kxh  a  vicH-.  Ilut  it  leemi  worthy  of  notice  that  in  enteric  fever 
likew:  Mlion  of  Feycr's  (islchc*  and  the  solitary  follicles  goes  with 

okKM  r  the  lufcs  of  the  arytenoid  c.iriilagts.     And  also,  in  acute 

poeniiifi.^.  -.ill  en  are  a)>t  to  form  at  the  same  ^)ois  within  the  larynx. 

a.  Ih,  VVilks  long  ago  j^uinted  out  that  liibcrile  sometimes  atlaikx  the 
plmn.  the  (icritonciun,  and  the  pericardium,  wiihout  afTcciing  any  of  the 
•olid  viu^n  [  have  already  remjukcd  (p.  J^)  that  the  same  duiriliution  is 
iitar:  lac  caaea  of  Mniple  inflammaiion. 

J.  loitfdiMase  which  began  in  one  kidney,  not  only  spmd.i  to  an 

ilraordinary  extent,  by  continuity  along  the  gen i to- urinary  mucotu  meni- 

t  aiMl  tlie  tofmpunding  submucotis  tissue,  but  is  also  commonly  attended 

mLe  affniioiH  of  the  opposite  kidney,  and  (in  the  male)  of  one  or  lioth 

I  fail  to  Ke  how  this  can  be  adc(|iialely  accounted   for  b^ 

And  if  infcction  occurs  by  the  blood-stieam,  liuiue  prorJivi- 

•  .-..-dy  play  an    important    part  in  the  n'sult.     Have   we  not  an 

H&ct  in  the  otcuRciKC  of  a  "  sympathetic  "  orchitis  in  a  case  of 

Ruliis  ?     There  ts  abo  a  relation  between  lulicrculous  disease  of  the 

Jnc;  and  Pott's  disease  of  the  lumbal  venebra:  at  the  sanie  level ;  but  in 

Bee  direct  exlension  probably  occurs. 

ItKm's  di^iexse  of  the  adrenals  (the  tuberculous  nature  of  which 
t  flo  not  doubt)  is  sotnctimcs  associated  with  spinal  caries  at  the 
k<irl,  whith,  iitdired,  probably  precedes  the  adrenal  Inion  in  point  of 
time.  1  have  seen  two  examples  of  a  still  more  remarkable  connection, 
be! ten  solitary  lulw-rclc  of  the  brain  3X>d  tubercle  alTecling  the  adrenab  in 
the  fonn  of  one  or  mure  scaiicred  ct^eesy  masses.  Virchow  h.-u  pointed  out 
iKm  gliomatnus  growihs  sonKtimcs  occur  simullaneouHlv  in  the  brain  and 
IB  ibc  ■ilieiuK,  and  1  t«lii-vi-  that  facts  have  conlinned  tnis  observation. 
5.  Tubmuluiis  diwaic    of   the    lymph    gland»    often    spreads    widely 
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throughout  the  Iwdy,  and  thi§  is  not  mfrcly  by  obvious  coniinuitv,  foril 
may  oiTect  ^-rotiii!!  of  glands  widely  distant  from  one  another.  Il  h  aj^io  very 
gen«Tally  attended  with  tuberculosis  of  the  spleen,  an  or^o  which  bnol 
otherwise  very  apt  to  be  the  scat  of  tubercles,  at  least  in  chronic  coses.  A 
prerisely  similar  association  is  seen  in  Hodgkin's  disca^-. 

6.  Several  of  the  joints  arc  often  affcticd  by  tubcrtuloua  disease  in  sac- 
without  any  corresponding  aifcction  of  other  structures.  Here, 
K  one  is  reminded  of  the  frequent  limitation  of  pyxraia  to  joints— a 
itiarly  apt  illustration  of  thcclTeci  of  tissue  proditnliesin  determining  the 
localization  of  lesions,  even  when  they  are  due  to  blood  infection. 

In  conclusion,  I  roafl  add  that  it  seems  to  me  an  open  question  whether 
miilti|)le  lulienrularaffeetionsin  the  same  subject  arc  not  sometimes  altogether 
inde|iendent  of  one  another.  I  was  once  much  struck  by  finding  in  an 
infant,  six  monihuold,  two  targe  masses  of  tubercular  glands,  entirely  distinct 
from  each  other,  one  being  in  the  cbest,  the  other  in  the  abdomen.  And 
one  not  infrequently  meets  with  cases  in  which  tlie  distribution  of  tubemilat 
lesions  is  alto^ther  capricious,  without  any  one  of  them  being  obviously  oi 
older  date  than  the  rest.  Thus,  1  have  seen  phthisis  associated  with  a  tuber- 
cuUr  affeetion  of  one  testis  and  of  the  vesiculx  seminales,  in  a  man,  and  in 
a  woman  with  a  similar  disea.>>c  of  the  uterus  and  of  an  adrenal  body.  In 
a  child  who  died  with  a  tubercle  in  the  cerebellum  there  was  a  maw  ol 
caseous  glands  in  the  abdomen.  Similar  instances  might  be  multiplied 
indclinitely.  Bul>  of  course,  it  is  possible  that  all  or  any  of  them  may 
have  been  due  to  chance  infection  of  the  blood  stream,  the  vims  hap(>cning 
to  be  carried  to  a  spot  where  il  met  with  no  resistance  stifficicnt  to  interfere 
with  its  action.  j 

HUtorical  Retretped. — I  have,  in  the  present  chapter,  earefiilly  abstained 
from  enleiing  into  an  historical  inquiry  into  the  successive  views  that  have 
been  advanced  ax  to  the  naliire  of  ttilierruloxiii ;  but  it  may  perhaps  now  be 
interesting  to  auk  whether  any  one  among  the  writers  of  the  early  |art  of  this 
century  exprcwed  opinions  approaching  at  all  rinxely  to  thoite  which  seem  to 
accord  l>eM  with  the  iireseiit  slate  of  pathological  knowledge.  As  regards 
the  doctrine  of  the  unity  of  phthisis,  indeed,  we  need  not  look  Iwyond  Ijien- 
nec.  But  his  conceptions  as  to  the  relation  t>i:tween  that  disciute  and  inflam- 
mation may  l)e  summed  up  in  the  slatement  thai  indnmmalion  might  occa- 
sionally be  excited  by  the  irritation  caused  by  a  numerous  crop  of  liitierclcs. 
Nor  can  I  agree  with  those  who  would  assign  a  large  share  of  credit  to  Retn- 
hardl.  It  is  inie  that  he,  in  1850,  identified  gray  tuliercle  and  gray  infiltra- 
tion with  inflommalury  processes,  but,  on  the  other  hand,  he  maintained  that 
yellow  or  cheesy  tuberculous  matter  never  arose  out  of  the  gray,  but  was 
merely  inspissated  pus.  Among  Bngitsh  physicians,  my  distinguished  teacher, 
Thomas  Adams,  is  often  spoken  of  as  having  been  the  first,  in  1845,  to 
challenge  the  views  of  I.dennec.  But  it  seems  to  me  thni  wliat  he  taught 
was  that  many  cases  of  phthisis  were  pneumonic  and  n on- tubercular,  rather 
than  that  tubercles  themselves  were  inllammatory  prodiicGt.  1  find  no  one 
expressing  himself  so  clearly  on  the  latter  |iaint  as  I'rof.  Alison,  of  Fdinburgh, 
who,  in  his  "  Outlines  of  Pathology,"  published  in  1844,  laid  it  down  aslits 
opinion  that  "  in  certain  constitutions,  tubercles  and  all  their  coivsequences 
are  direct  effects  of  inflammatory  action."  Still  moredefinitewere  the  view* 
of  Dr.  C.  J.  B.  Williams,  who  classified  gray  and  yellow  tubercles  as  caco- 
plasticand  ajilastic  varieties  of  coagulable  lymph,  "differing  from  the  normal 
pluma,  not  in  kind,  but  in  degree,  of  vitality  and  capacity  of  organization.'*! 
Would  the  pathological  knowledge  of  his  day  have  admitted  of  a  more  exact  J 
stalcmeni  of  what  seems  now  to  be  the  truth  ? 
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KEW  0B0WTH9 — INKOCEltT  AHD    MALIRNAtn'    TUMOKS — VIRCROw's   CKARAC-' 
TSKS  or  MALIONA!aCV — MAUONANCY    SOT    AN    ATmiltUTB  Of  ST»UCTt-RB 

HISTOLOGICAL   tTJLSSIFH  ATPON   OP  TimORR — UAUGSANI'  O.VI'F.OID  TVMOK 

— SARCOMA:     ItOL'HD,    SriNIiLE,     AND    CIANT    CELI^ ;    HF.MOKfOIAGIC    AND 
I  ALVKOLAK    sarcoma:    MELAXDTIC    ilARCOMA — MULTIPLE    sAKCOMATA   AS    A 

^H  OLtPJIAL      DISORDER — OSTEITIS       DEfORUANS — LVMfKOMA— CARCINOMA— 

^Hiinteorrr — theorv  of  new  growths. 

^^  We  have  wen  that,  throughout  the  prwenl  century,  ihirories  wilh  regard 
lo  InSsmouUton  ind  to  Tubercle  have  bven  incn<anil)'  ch^mgiog,  and  Have 
not  teUloiii  oKillaied  backward  and  forward.  'I'hc  doctrine  of  'I'umor  has 
been  etiuAlly  uoslabk.  bul  with  this  dilTf^rcnce.  that  the  progress  of  invcsti- 

eitoo   ha*  opened   up  a  siicccaion  of  views,  most  of  which  had  never 
tore  presented  themselves  lo  the  minds  of  pathologists,  and,  indeed. 
coold  Dot  have  been  understood  at  earlier  stages  of  the  science.     The  scope 
ot  ibc  word  TuQKir  has  itself  undergone  limitation.     Originally  it   waa 
applied  in  pncticc  to  nil  swellings  which  were  not  obviously  inil.iinmatory, 
to  that  it  included  hydroceles,  lelcntion  cysts  of  nil  kinds,  hydatids,  hyper- 
trtvphy  of  the  spleen,  uniform  enlargements  of  the  liver,  etc.     (Icncc,  whca 
attention  was  first  dnwn  to  the  fact    thai    the   more   important    tumors 
raMJSted  of  solid  tissues  which  were  altogether  of  recent  dcvelopmeni.  it 
(MOied  necessary  to  distinguish  them  by  a  special  name  i  and  they  were 
aceordiogty  termed  pitKiiihplatmi  or  ntoplnsms,  or  nrto groivlht.     liuC,  since 
me  (oraiation  likewise  occurs  in  inflammation  and  in  lubcrclc,  such  xn 
empt  lo  introduce  an  accurate  nomenclature  involves  great  difficulty  of 
uion.     And  it  b  now,  I  ihink,  becoming  the  general  practice  to  use  the 
tnmof  in  a  sufficiently  resiricled  sense. 
One  of  the  most  conspicuous  features  of  a  tumor  b  that  it  grows  from 
centre  or  centres,  paying  little  or  no  regard  to  the  configuration  of  the 
~  im  among  which  it  lin.     When  iis  seat  is  a  mitcous  membrane,  il 
pro^U   from    the   surface,  and    may  even  hang  by  a  more  or  le» 
pedicle,  in  which  ca^e  it  is  sjioken  of  as  a  p^fttt.     In  a  wlid 
It  may  fonn  a  rounded  nuta,  which  i»  called  a  noJuU  or  a  luiir, 
Kcurdinc  to  its  i\K.     At  a  time  when  the  life  history  of  the  cystic  enioxoa 
was  all   Doi   unknown,  nothing  was  more  natural  than  that  even  solid 
(rowik»  khoold  be  imagined    to    have  a   para.-(itic  origin.     This   notion, 
I     iwwyver.  h«  proved  without  foundation.     Their  life  is  that  of  the  indi- 
■■idnal  m  whom  they  develop. 

^Hi  It  wtNild  l>c  impoiaible  to  devote  the  slightest  consideration  to  the  study 

^Hf  tniMin  withoQi  obterving  thai  whereas  some  of  tliera  may  remain  for 

^^ttn  without  affecliiig  the  health  or  causing  any  inconvenience,  others 

rtpidljr  dotroy  the  [latient  who  is  unhappily  affected  wilh  thciu.     Tlic 

dfaliaction  between  "  imuKrnt"  and  "  maJignani"  growths  is,  ihercforc, 

a  BHM   natural  and  obvious  one.      A    very    little    further    observation 

vooU   bring   to  light  the   (act   that  whereas  many  of  the  former  kind 

an  like   the  natural  lisnies  of  the  body— fat,   or  cartilage,  or  bone — 

maajr  tif  the  latter  kind  are  ({uiie  unlike  those  timue*.     And  the  microecopc 

acmtiujicd  ihts  dilTcfcnce,  by  showing  that  some  soft,  white,  malignant 
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tumors,  which  by  Lnenncc  and  otlien  had  been  compared  with  brain 
subsiaocc  or  marrow,  and  called  rnttphaloid  or  mnlullaty,  have  in  reality 
an  iotimatc  s) rue tuTc  which  bean  no  mcmbbncc  (o  normal  tifsuL-s.  Thus 
a  fundamental  division  was  made  between  komehgous  growths,  gvncrally 
innoccnl,  and  luurelegous  growths,  generally  malignant.  And  it  was 
further  supposed  that,  although  there  arc  »cveTal  varieties  of  malignant 
growths,  differing  in  character  and  appearance,  yet  all  these  belong  to 
a  single  disease,  which  was  termed  Cancer,  The  u/erd  "cancer,"  or  its 
equivalent  eardnoma,  was  of  much  earlier  origin ;  it  dates,  indeed,  back  lo 
Cclsus.  But  hitherto  its  tendency  lo  ulcerate  and  to  cat  away  the  natural 
stnictUTcs  had  been  regarded  as  the  fundamental  character  of  this  affection 
rather  than  the  presence  in  ii  of  any  new-formed  sinicturcs.  Thus,  not 
only  had  the  venereal  "  chancre  "  been  confounded  with  it,  but  even  the 
"cancTum  oris"  of  children,  which  we  now  term  Doms.  Hcnccfonh  al) 
of  these  were  finally  separated  from  it. 

The  early  pathological  hisiologisls,  of  whom  Lcbcrt  may  be  regarded  as 
the  chief,  saw  no  difficulty  in  supposing  that  the  tissue  of  a  heterologous 
growth  might  differ  in  Mo  from  all  the  normal  tissues  of  the  human  body. 
They  made  it  their  aim  to  discover  some  particular  specific  clement  or 
"cancer  ceil,"  the  presence  of  which  might  constitute  an  infallibtectitcrion. 
Md  solve  the  frequent  difficulties  which  arose  in  the  anatomical  diagnosis  of 
tumors. 

But  in  1847,  and  the  years  which  followed,  the  genius  of  Virchow  placed 
this  question  in  an  altogether  new  light.  It  had  already  been  shown  by 
Johannes  Mailer  that  the  structure  of  every  growth,  however  homoloftous  in 
appearance,  always  corresponded  in  its  ultimate  elements  with  some  natutal 
iiame ;  if  not  with  any  of  the  permnneni  tissues,  at  least  with  some  one  of 
iho»e  which  exist  during  early  embryonic  life.  Virchow  carried  the  same 
idea  into  full  detail.  As  he  pointed  out,  the  physiological  type  of  the  tailed 
and  irregular  cells  which  had  been  supposed  to  charattcrixe  cancer  is  to  be 
found  in  the  epithelium  of  certain  mucous  membranes:  while  the  round  or 
spindle-shaped  cells  which  really  make  up  the  substance  of  many  malig- 
Dani  tumors  con espond  with  those  which  are  seen  during  Uie  development 
of  connective  tissue,  or  (as  Billroth  lias  since  taught)  of  mu.tcle  or  of 
nerve  tissue.  .And,  in  general,  he  insisted  on  the  principle  thai  the  stnic* 
tare  of  a  tumor  in  man  must  necessarily  be  hunian ;  so  that,  for  instance, 
siK'h  a  tumor  might  contain  hairs,  but  never  feathern;  whereiLt,  in  a  bird  a 
tumor  might  have  feathers  in  it,  but  not  hairs.  For  Virt:how,  therefore,  no 
growth  was  heterologMt  in  the  sense  hitherto  attached  to  that  term.  Tde 
distinction,  as  he  drew  it,  was  between  tumors  resembling  in  structure  the 
tissues  in  which  they  were  placed,  and  thoae  differing  from  them.  Thus, 
he  said  that  (he  same  growth  which  in  one  situation  would  he  homologous, 
would  in  another  situation  be  heterologous.  And  he  further  ]>oinied  out 
the  neceuiity  of  recognizing  that  between  certain  tissuei  of  the  body  there 
naturally  exist  close  relations  which  are  altogether  wanting  Itetweeii  them 
and  other  liuues,  and  that  such  relations  have  impoil.int  bearingii  upon 
paihcilcigy.  Thus,  all  the  structures  belonging  to  the  tonnettivc-ti-'wue  scries 
being  phyMologically  related  to  one  another,  the  presence  of  bone,  or  of 
cjirlilage,  or  of  fat  In  fibrous  ti^ue,  would  not  be  inconMKtenI  with  hom- 
ology, whereas  that  of  epithelium  would  be.  Such  views  have  since  undergone 
many  further  developments.,  to  which  I  shall  presently  have  to  allude. 

A  still  greater  advance  waa  made  by  Virchow  in  regard  to  (he  mode  of 
development  of  tumors.  It  hud  before  been  generally  held  thai  cancer 
waa  somethiiiH  deposited  from  the  blood.  Chemists  had  made  analyses 
in  the  hogie  nf  finding  in  it  some  peculiar  principle  for  which  the  name 
"carcinomatin"  had  been  invented  in  advance.     Its  cause  was  believed  to  be 
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"  d>-Mra3ia  "  or  altered  constUation  of  the  blood.  The  fact  that  active 
llubcTcIc  and  cancer  axe  bm  seldom  found  in  the  bodies  of  the  same 
rindividuaU  was  supposed  to  support  this  notion,  i<  being  imaj^ined  that  the 
[blood,  or,  at  least,  the  forniaiixt  pari  of  it,  could  hardly  present  two 
'different  dyscrasix  at  the  same  time.  But  wounds  and  injuries  undergo 
'lepair  in  exactly  the  same  way  in  those  who  arc  affected  with  cancer  as  in 
•  other  persons :  which  could  scarcely  be  if  the  doctTinc  in  question  lAcrc  true. 
I  Indeed,  were  that  doctrine  pushed  to  an  extreme,  I  suppuse  that  all  pan« 
t«f  the  body  ought  to  become  canceroui  simtiltancoiisly,  or  al  lua.st  all  such 
I  iiaucs  as  are  undergoing  constant  nutritive  changes,  for  which  they  depend 
npon  exudation  from  the  blood. 

Virchow,  in  accordance  with  his  dogma  omnit  eellula  t  eelMA,  main- 
tained that  the  substance  of  a  cancer  was  developed  in  tilu  by  the  growih 
of  the  cells  and  other  structures  of  which  it  was  composed.  He  was, 
indeed,  mistaken  in  the  view  which  he  advanced,  that  they  arnoe  by  u 
proliferation  of  tlve  connective- tissue  corpiLsclea.  But,  after  all,  ihiK  was  an 
msiguilicaiit  detail  in  comparison  with  his  rejection  of  the  notion  that 
cancerous  and  other  tumors  were  merely  "  deposits." 

One  necessary  consecjuence  of  Virchow's  conception  of  cancer  was  that 
the  so-called  cancerous  cai^hexia,  instead  of  preceding  the  formation  of 
malignant  growths  within  the  body,  must  be  a  result  of  their  actual 
presence.  And,  so  far  as  I  know,  no  one  has  since  apiMMled  to  definite 
clinical  ex}ierience  in  a  contrary  sense.  No  doubt  one  ot  the  earliest  signs 
of  an  internal  tumor  is  xumetlmes  the  fa<:l  that  the  patient  become* 
cachectic,  that  his  skin  acituircs  a  waxy-yellow  color,  and  that  hU  features 
look  pihclie<l  and  shaqi.  But  in  such  cases  the  tumor  really  exists  long 
before  llie  iudicnitons  of  it  have  appeared.  It  wears  down  its  victim  by 
pain  and  distress  uf  mind,  even  if  it  docs  not  attain  a  large  slxe  ur  undergo 
ulceration  and  hemorrhage.  Lastly,  it  is  certain  that  sunic  innocent 
growths,  when  they  arc  so  placed  as  to  cauw;  severe  |Min  and  to  give  rise  to 
much  bleeding,  areaccomiianied  with  a  well-marked  rachcxia.  Imay  cite, 
for  example,  certain  uterine  polypi,  and  even  hemorrhoids  and  non-malignanl 
tumors  of  the  rectum, 

.\gain,  Virrlwwdchned  the  term  w<i/i]f»iifliry&r  more  clearly  than  previous 
writers.  Hitlierio  the  pain  caused  by  a  cancer,  and  its  tendency  to  destroy 
life,  had  been  enumerated  among  the  signs  that  it  was  malignant,  lie  set 
these  jfoinis  altogether  aMdc,  and  insisted  that  the  real  indications  of 
malignancy  were  four  in  number : — 

I.  ITic  /ftfal  prvgrtisioK  oi  a  growth,  its  tendency  to  increase  by 
extending  into  the  tissues  beyond  it.  A  point  on  which  much  sires;  has  since 
been  laid,  is  the  fact  that  malignant  tumors  show  little  or  no  respect  to  the 
natural  boundary  lines  marking  off  one  kind  of  tinuc  from  another.  Thus, 
[  recently  saw  a  case  in  which  a  cancer  of  the  bladder,  having  doubtless 
started  in  the  mucous  membrane,  ate  its  way  through  the  whole  substance  of 
the  organ,  through  both  Lamina:  of  the  peritoneum,  through  the  muscles  and 
aponeuroses,  and  all  the  other  structures  of  the  abdominal  wall,  until  it 
formed  an  immense  ulcerated  cavity,  reaching  from  the  pubes  to  the 
ombilicus. 

There  is,  however,  one  exception  to  this  power  of  overcoming  the  resist- 
ance offered  by  [he  difTcreni  tissues,  in  the  fact  that  malignant  growths 
comparatively  seldom  penetrate  the  walls  of  the  larger  arlcries,  whereas 
ihey  frequently  extend  into  the  interior  of  veins,  even  into  the  vena:  cava;. 
Mr.  de  Morgan  remarked  that  cicatricial  structures  sometimes  form  a  barrier 
to  tlje  spread  of  cancer,  so  that  when  recurrence  takes  place  after  an 
operation  the  disease  creeps  along  one  side  of  the  scar  for  a  considerable 
dntnnce,  without  passing  over  to  the  other  side. 
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It  is  a  point  of  some  tntemt  that  canren  arc  npable  of  pairing  acrtm 
a  serous  cavity  without  previous  union  between  the  two  lurfaccs.  Of 
this  I  observed  a  very  remarkable  instance  some  years  ago.  The  fandut 
of  the  tiicrus  being  occupied  by  a  malignant  growth,  the  great  oinentuoi 
hung  down  into  the  pelvis,  so  as  to  lie  in  contact  with  it ;  these  poitt 
were  not  in  the  slightest  degree  adherent  to  one  another,  but  the  lower  cdgf 
of  the  omentum  contained  a  mass  of  the  disease.  It  is  nol  improbable  thil 
infection  in  such  cases  is  the  result  of  active  aroccboid  movements  on  the  part 
of  the  cells  of  the  primary  cumor;  Waldeycr  and  Carmall  ("  CfVcA.  ^iwr/. 
«.  Phys.,"  Iv)  have  at  any  rate  detected  slow  changes  of  form  in  cells  from 
a  cinccr  of  ihc  breast,  and  in  those  of  a  round-cell  sarcoma  of  the  axilU, 
when  placed  on  a  warm  stage;  they  did  not,  however,  observe  them  move 
from  one  spot  to  another. 

1.  Its  ittuiene^  to  return  in  h(o  aflcr  having  been  extirpated  by  the 
surgeon.  This  is  one  of  the  facts  which  used  to  be  urged  in  favor  of  the 
constitutional  origin  of  cancer.  According  to  the  modern  view,  it  depends 
upon  the  circumstance  that  a  malignolit  tumor  always  has  outgrowths  far 
beyond  the  area  in  which  ihc  lisaues  can  be  seen  by  the  naked  eye  to  be 
affected.  But  I  ought  in  candor  to  add  that  1  have  not  heard  that  surgeons 
who  adopt  the  new  theory  are  generally  able  to  obviate  the  return  of  the 
disease  by  increasing,  to  whatever  extent,  the  siie  of  the  mass  which  they 
excise.  A  point,  however,  which  is  worthy  of  notice,  is  thai  in  the  case  of 
double  organs,  like  the  breasts,  the  removal  of  the  whole  of  one  gland  for  a 
malignant  growth  is  not  followed  by  recurrence  in  the  organ  on  the  Qi>])0site 
side,  as  might  certainly  have  been  ex|>ected  if  the  constitutional  view  vrere 
correct.  Were  such  an  instance  ever  lo  occur,  one  would  probably  be  right 
in  regarding  it  rather  as  an  examjile  of  the  tndejwndent  development  of  a 
primary  cancer  in  each  breast ;  for  this  soraetime.t,  though  rarely,  luippcDS 
when  no  operation  has  been  {performed. 

J.  \\s  sfrraifiifg  te  lymph  gtaniit.  .As  a  rule,  the  gl.ind^  first  attacked  are 
those  which  immediately  receive  the  lymphatic  vessels  from  the  diseased 
part.  Rut  sometimes  it  seems  lo  pass  over  cerlafn  peripheral  glnnd«,  and  to 
be^in  by  n/fecling  others,  which  lienearertothc  thoracic  duct.  Even  glands 
which  are  altogether  remote  may  become  seats  of  the  growth,  btit  in  stich 
cases  it  prol>ably  has  been  brought  to  them  by  their  blood  vewcls.  There 
can  be  little  doubt  thai  the  r.idicles  of  lymphatics  around  the  inargins  of  a 
tumor  take  up  from  it  something  which  is  carried  into  the  lymph  stream 
and  deposited  elsewhere.  And  there  is  no  difhculiy  in  supposing  that  this 
something  consists  of  nuclei,  or  even  of  cells,  from  the  growth;  for  Virchow 
has  shown  that  somclimcs  an  entire  lymphatic  network — bcne.ith  the  pul- 
monary pleura,  for  example,  or  the  peritoneum — may  become  filled  with 
such  materials, so  as  to  appear  as  if  it  had  been  artificially  injected  I"  Kr. 
Ocschw.,"  p.  SJ.  fig.  4).  Indeed,  as  we  shall  presently  sec,  Koster  has 
endeavored  to  prove  that  the  "local  progression"  of  cancer  takes  place 
■long  the  lymph  spaces.  Whether  lymphatic  channels  exist  in  the  interior 
of  tumors  is  said  by  Cohnheim  to  be  stilt  open  to  question,  although  V«n 
dcr  Kolk  long  ago,  as  he  believed,  discovered  them. 

4.  Its  l-ecoming geniritHud,  '\.k.,  sf-readiHg  lo  difftrent organs  and thtutt  bf 
inftithn  e/  the  hli>oil,  t>r,  as  it  is  termed.  "  metastasis." 

With  regard  to  this  point  a  fundsincntal  distinction  must  be  laid  down. 
It  is  not  the  mere  multiplicity  of  tumors  which  indicates  that  they  arc 
malignant.  Sebaceous  cysts  and  fatty  tumors  are  sometimes  present  in 
great  Dumber  and  yet  arc  perfectly  innocent.  Perhaps  there  is  no  form  of 
malignant  disease  in  which  so  many  nodules  are  found  as  in  some  cases  of 
moUuscum  fibrosura.  But  all  such  innocent  multiple  tumors  have  their 
seat  in  some  particular  tissntc,  and  remain  limited  to  it.     On  the  other 
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hand,  cancerous  growths  ma)-  appear  in  almoH  every  tUsue  of  tlw  body  at 
the  laiue  lime. 

Again,  it  U  a  inosi  linjioriaiil  feature  of  most  ewe*  in  which  death  has 
been  due  to  inali;inant  liinioni  that  the  lathologiM  can  caxily  rccoKniie 
some  one  ma.s*  of  the  growth  as  having  been  the  xlartjng  point  of  all  the 
othera,  either  by  ils  characters,  or  in  cojiscqucncc  of  what  he  knows  as 
to  the  origin  and  mode  of  distribiilton  of  ihc  |>articular  kind  of  neoplasm. 
Even  when  nich  a  primary  growth  is  seated  in  an  inlcrnal  oriian,  and  gnvc 
rue  to  no  xymptomi  during  life,  it  is  almost  always  plainly  distinguishable 
from  the  rot.  The  difference  consists  not  so  much  in  its  greater  site 
(though  this  may  be  stifficieiitly  striking)  as  in  its  being  of  firmer  consist- 
ence, which  suggcst.t  that  it  developed  more  slowly  j  or  an  advanced  state 
of  degeneration,  or  extensive  ulceration,  may  show  that  it  is  of  earlier  dale. 
With  regard  to  certain  theoretical  considerations  which  also  assist  io 
determining  the  (|ucstion,  I  shall  have  much  to  say  further  on.  It  is,  as  a 
matter  of  fact,  exceedingly  r^rc  to  lind  in  the  amc  case  two  malignaot 
tumon,  with  ctgual  claims  to  priority. 

Another  cunous  circumstance  is  ih.-it  organs  and  tissues  which  arc  espe- 
cially apt  to  tw  the  scats  of  primary  growths  seldom  have  a  tendency  to  be 
affected  with  secondary  or  "  raetaslalic"  growths  of  the  same  kind.  For 
instance,  a  primary  cancer  is  very  often  developed  in  one  of  the  breasts,  but 
in  such  coses  we  do  not  commonly  find  that  the  opposite  breast  contains  any  ■ 
of  the  secondary  cancers  when  ihey  appear ;  nor  are  they  met  vrilb  in  the' 
cervix  uteri,  Hnoti>cr  locality  from  which  cancer  frequently  starts. 

Again,  in  many  cases  the  distribution  of  secondary  nodules  or  tuberaisso 
ItEnilcd  as  clearly  to  indicate  in  what  way  they  were  derived  from  the 
primary  growth.  For  example,  a  malignant  tumor  in  the  stomach  or  in  the 
intestine  may  give  rise  to  secondary  nodules  in  no  Other  organ  except  the 
liver,  showing  that  something  was  carried  by  the  blood  of  the  portal  vein 
which  ser^'cd  to  propagate  the  disease ;  or,  the  primary  growth  being 
in  one  of  the  limbs,  the  secondary  growths  may  occur  only  in  the 
lungs,  so  that  the  infection  obviously  took  place  through  the  systemic 
reins  and  the  pulmonary  artery.  I  have  already  remarked  that  malignant 
tumors  often  penetrate  into  the  interior  of  veins;  there  is,  therefore,  no 
difficulty  in  understanding  how  nuclei,  or  tells,  or  even  pieces  of  the  growth, 
may  get  washed  away  by  the  blood  cuircnt,  and  canied  to  distant  parts. 
OmceroiK  thrombi  form  soft,  colorless  masses,  parts  of  which  are  blended 
inseparably  with  the  coats  of  the  vessel,  while  other  parts,  often  much 
elongated  and  lobulatcd,  project  into  its  channel,  either  perfectly  smooth 
on  the  surface,  or  coaled  with  a  layer  of  fibrin.  Some  time  a^o  1  met 
with  an  instance  in  which,  the  primary  growth  being  in  the  liver,  and 
the  hepatic  veins  extensively  involved,  the  lower  border  of  one  lung 
contained  a  whiiish-ycllow  wedgc-shajwd  ma&i,  exactly  like  an  inEBTCttui 
due  to  embolism  from  an  ordinary  thrombosis:  Dr.  Pye-Smith,  howcvcrt] 
under  whose  charge  the  case  had  been  during  life,  found  that  it  was  realljr  j 
a  secondary  nodule  of  the  tumor.  Dr.  Moxon  mention.^  in  vol.  xviii  of  the 
"Gvy  I  Hospital  R<t^ris,"  that  he  had  twice  seen  cancer  growing  io  clots 
which  lay  within  tlie  cavity  of  the  right  ventricle  at  its  apex.  He  docs  not 
state  that  tlie  growth  lud  been  brouglit  there  by  the  blood  of  the  systemic 
veins,  but  1  believe  tliat  this  was  the  case.  In  1871  Dr.  Payne  showed  to  the 
Pathological  Society  a  heart  in  which  both  the  right  auricular  appendix  and 
the  afiex  of  tlte  lel^  ventricle  contained  similar  cancerous  thrombi  projecting 
from  lietween  the  muscular  trabeculic.  In  tliat  instance,  it  must  be 
supposed  tliat  the  infecting  agent  traversed  the  pulmonary  capillaries  to 
get  froR)  one  side  of  Ihc  heart  to  the  other. 

I  must  not  omit  to  mention  tliat  tlic  distribution  of  secondary  growths  is 
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©ricn  different  from  what  would  have  been  expected  on  anatomical  grouiMJi. 
ThiiN,  I  examined  a  ca.tc  of  epithelioma  or  the  a»ophagiM,  in  which  ihe 
lungs  were  healthy,  but  a  secondary  nodule  existed  in  one  kidney.  Fre- 
i|uenll)-  the  meUslatic  fonnation  of  cancer  is  limited  to  same  ixiniculu 
tUsuc  throughout  the  body,  without  any  obvious  relation  to  the  scat  u(  ibe 
primary  growth.  Thus,  in  a  woman  with  cancer  of  the  breast  almost  cvety 
bone  may  become  cancerous,  while  all  viscera  remain  entirely  free  from  the 
disease. 

To  complete  the  description  of  the  ways  in  which  malignant  growthi 
multiply  in  the  body,  a  fifth  point  should  perhaps  be  added  to  those 
enumerated  by  Virchow,  namely,  the  possibility  of  portions  of  a  tumor 
becoming  tramlflaatoi  when  set  free  upon  a  mucous  surface  by  ulceratiOD 
or  otherwise.  In  i86S  Dr.  Moxon  showed  to  the  Pathological  Society 
a  specimen  in  which  he  thought  thai  an  epithelioma  of  the  ce90[duigie 
extending  into  the  irachcj  liad  in  this  way  infected  the  lungs.  Seconoiy 
nodules  were  seated  in  the  intcrioT  of  the  lower  lobes,  and  not  beneath  the 
pleura,  as  is  usually  the  case.  They  occupied  the  centres  of  lobules,  aiul 
small  tubes  could  be  traced  up  to  them.  He  also  mentions  that  Mr.  Simon 
had  exhibited  specimens  in  which  "cancer  germs"  had  appeared  to  take 
root  in  the  bladder  after  descending  the  ureter  from  the  kidney.  But  I 
think  that  all  supposed  facts  of  this  kind  should  be  cautiously  weighed 
before  they  arc  accepted,  for  there  can  be  no  doubt  that  the  |urtic)es 
detached  from  the  face  of  a  malignant  growth  are,  as  a  rule,  dead  and 
already  in  a  state  of  decay.  It  has  been  imagined  that  a  woman  with 
cancer  of  the  uterus  may  infect  the  penis  of  her  husband,  but  Cohnbeim 
maintains  that  this  never  ocnirs.  I  believe  that  no  experimental  proof  has 
yet  been  offered  of  the  possibility  of  inoculating  any  kind  of  tumor  frooi 
one  animal  to  another.  There  has  sometimes  been  a  slight  apparent 
commencement  of  growth  at  the  spot  inoculated,  but  it  has  always  before 
long  undergone  reabtorplion. 

It  mn«t  be  iiarticuUrly  noticed  that  the  above  characters  which  Virchow 
laid  down  a«  dt«tinguishing  malignant  from  innocent  new  growths,  so  far  front 
being  peculiar  to  any  special  kind  of  tumor,  belong  also  to  other  patho- 
logical processes,  such  as  inHsmmation  and  tubercle.  These  exhibit  "  local 
progression,"  and  they  sometimes  |>ay  no  more  respect  to  the  natural 
boundaries  of  the  tissues  than  does  cancer  itself.  The  question  of  tbcir 
'*  recurrence  after  removal "  is  seldom  or  never  raised.  But  each  of  Ihcm 
"spreads  to  lymphatic  glands."  And  inflammation,  at  any  rate, assuming 
the  form  of  pya^mta,  undergoes  "  generalization  "  or  "  metastasis  "  through 
the  blood.  Surely,  then,  it  is  more  probable  that  malignancy  should 
belong  to  several  kinds  of  new  growths,  perhaps  in  different  degrees,  than 
that  it  should  be  a  fixed  property  of  one  particular  species,  isolating  it  from 
all  the  rest.  Now.  that  is  precisely  the  doctrine  which  Virchow  taught, 
and  is  perhaps  the  most  important  pan  of  his  views.  Other  observers 
independently  pointed  out  the  impossibility  of  drawing  an  absolute  line  of 
distinction.  Sir  James  Paget  described,  in  1S53,  under  the  name  of  "  rttvr- 
rfnt fi&rdJ"  a  growth  characterized  by  an  inveterate  tendency  to  return  in 
situ  after  removal,  without  infecting  distant  structures.  Dr.  Wilks,  in  his 
"Lectureson  Pathology,"  published  in  1859,  made  a  separategroupof"  semi- 
malignant  "  tumors,  including,  besides  the  "  recurrent  fibroid  "  of  soft 
structures,  the  "  osteo-sarcoma"  of  bone.  And  he  specially  recorded  instances 
in  which  "myeloid  "or  "cnchondroraalous"  growths,  which  were  then  gene- 
rally regarded  as  innocent,  appc.ired  melastatically  in  the  lungs.  But  by 
these  wnlcrs  cancer  was  still  left  as  an  independent  affection,  consisting  of 
several  varieties,  of  which  the  chief  were  scirchus,  or  hard  cancer ;  cncepha- 
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id  mcdulUrv,  or  soft  cancer;  trpiiltclionu,  mclunoitU,  oUeoid  uncer;  and 
rolldid,  Of  KcUti'i'ius  cancer.  These  forms  of  "  cancer "  were  cotn|>)ele)y 
mlutrtbuted  by  Vircbowr,  according  to  their  hJsiulugiciil  rharaclcrs.  He 
ibovcd  that  most  instances  of  "  encephaloid  cancer,"  "melanosis,"  and 
"  oHeotd  cancer ' '  rejUy  belonged  to  the  eoHne<tiv<-tiisue  nctics  of  growths, 
in  common  with  Paget's  "  recurrent  fibroid  "  tumor  and  many  others. 
Scinhoi  be  ajcnxriated  with  epithelioma,  both  forms  being  rhanicierixcd  by 
cclb  of  an  tfilMitiai  type.  Colloid  cancer  in  now  known  not  to  be  an 
■HriginaUy  special  kind  of  growth,  but  the  result  of  a  peculiar  degene- 
ration. 

^H  Virchoor's  theoretical  views  have  since  been  substantially  adopted  by  all 
^Buholofbts.  But  there  are  slill  some  physicbns  and  surgetmx  who  think 
^^pat  is  clinical  practice  it  ts  advisable  to  uie  the  word  cancer  for  malignant 
^^^DKin  in  general,  without  regard  to  their  histology.  In  thiH  1  cannot 
agree  with  ihcio.  Hintological  characien  apjwar  to  me  to  indicate  the  true 
relation*  of  luniora,  and  tlierefore  to  tie  fundamental  character)  in  their 
caw,  though  1  hold  a  different  opinion  in  the  case  of  tubercle.  Nur  does 
it  (eem  that  any  practical  advantage  is  to  be  gained  by  u-sing  "  cancer"  as 
a  lemi  of  prognotis.  We  shall  prctentty  And  that  among  new  growths 
aHecting  the  interior  of  the  body,  the  scat  in  some  particular  tissue,  the 
age  of  the  palicnl,  and  other  circumstances,  enable  one  very  generally 
to  determine  with  accuracy  what  is  likely  to  he  the  pathological  nature 
ot  ihc  disease,  before  wc  Mc  or  handle  the  a(Te<^tcd  pari.  To  ignore  all 
these  points— which  apply  to  the  ^V/o^^Vii/clasfilicaCion  of  new  growths — 
ii  deliberately  to  deprive  oneself  of  some  of  the  most  imporuni  meao.i 
of  mcing  out  the  naX  origin  and  course  of  the  di»ensc.  In  describing 
the  wioos  kinds  of  luroors  1  slult  frequently  have  occa.'tion  to  illu^traie 
sy  tBCWiiag.  Bui  one  example  which  has  rocencl^  occurred  to  me  is 
pctlupBwofthy  of  special  mcniinn.  An  old  woman  died  in  Guy's  Hospital 
with  cerebral  symptoms,  and  1  discovered  three  tumors  in  ihc  bmin 
or  in  its  membraDCs.  From  their  appearance  1  felt  convinced  thai  they 
noM  be  secondary  lo  a  ptimary  growth  elsewhere.  But  I  searched  every 
part  of  the  body  in  vain,  until  at  length  1  happened  to  notice  ihat  the 
TitffT'"  lower  end  of  the  rectum  had  not  been  taken  out  with  the  rest  of  the 
{Matine.  Tilts,  when  removed,  was  found  to  contain  a  large  ulcer  with 
pnMDineni  fnngaliog  edges,  which  evidently  was  the  lesion  for  which  I  was 
iaoktagt  although  it  lud  given  ri»e  to  no  symptoms  during  life :  even  the 
admimsintion  of  ettemala  bad  foiled  to  lead  to  its  discovery.  A  micio- 
tcopic  ecamiiuUion  of  the  secondary  cerebral  tumors  aflcrwacds  showed 
Ihat  ihoe  were  "columnar  epithchonata."  Now,  if  I  had  been  able  to 
examine  them  previously,  my  task  would  have  been  very  much  more  easy, 
for  I  wodld  hxvt  known  almost  exactly  where  to  look  for  the  primary 
atfection  which  gave  rise  to  them. 

Il  wen*  lo  be  im|w«ible  to  frame  a  satisfactory  classification  of  tumors, 

or.  iotieed,  of  any  group  of  diseases.    But  since  I  must  follow  some  order  io 

my  description.  I  snail  adoiit  the  foUuwing  arrangement,  which  is  very  tike 

ooe  |in>pawd  by  Likke,  in  riiha  u.  tiillrutlrs  "lundbuclid.  Chiruigic": — 

v.  Cystic  Tumon. 

IJ.  New  growths  proper. 

IL.  Of  conocctive-lvwie  type. 

(a)  Normal  or  fully  developed. 
I.  Fi^rema. 
3.  Lif^ma. 

3.  BnehotiJnma. 

4.  Osteoma. 
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(p)  Embryonic. 

5.  Myxoma. 

6.  Sareoma. 
8.  Of  Ihc  type  of  lymph -glKods. 

7.  Lymphoma. 
c.  Of  epithelial  type. 

8.  Pafilloma. 

9.  Aiienomn. 

10.  Ciira'ftofMa. 
D.  Of  the  type  of  higher  tissues. 

11.  Aigioma. 
IJ.  Neuroma. 

Not  all  of  these,  however,  require  to  be  described,  since  I  only  propo 
to  discuss  such  (uroors  as  fall  frequently  under  the  notice  of  physicijiiu> 
and,  in  this  chapter,  »ucb  aa  are  found  in  various  parts  at  once,  so  thai 
they  cannot  filly  be  left  to  a  later  part  of  this  work.  Thus,  I  shall  alto- 
gether omit  cystic  tumors  and  tho»e  coDforming  to  the  type  of  the  "  higher 
tissues,"  and  shall  only  say  a  few  words  of  other>. 

New  GraUfths  of  C^nmctive-Htate  Type. — i.  Fihrama. — This  is  made  up  of 
fibrous  tissue,  which  niay  be  either  arranged  in  loa^e  nicsbes,  or  felled,  some- 
times very  tightly.  In  the  former  case  its  substance  is  soft  and  succuleoi ; 
in  the  latter  it  may  be  exceedingly  hard,  so  as  to  creak  when  cut  through.  I 
shall  bave  occasion  to  mention  the  occurrence  of  fibromata  in  various  organs, 
as  giving  rise  to  more  or  less  serious  symptoms  by  pressure,  or  in  other  ways. 
Here  it  may  be  worth  while  to  observe  thai  in  the  ktdne)'s  it  is  not  uncommon 
for  several  small  growths  of  this  nature  to  be  found,  which  appear  as  soft 
white  tnasises,  and  which  are  apt  to  be  taken  for  secondary  tumors  when 
there  '\&  a  growth  in  some  other  i«rl  the  malignancy  of  which  seenu  doubtful. 
I  have  more  than  once  been  saved  from  a  blunder  only  by  the  microscope ; 
in  all  other  impe<-l»  thtae  renal  fibromata  arc  uniin|jorlant.* 

>.  Lipoma — Thlt  is  a  tumor  consisting  of  adi|)osc  lis-sue,  like  the 
subcutaneous  fat,  but  circumscrilied,  and  generally  enclosed  in  u  well-marked 
capsule.  When  they  occur  in  the  interior  of  the  body  fatty  tumors  do  not 
produce  symptoms  so  a»  to  come  under  medical  obicrvntion  unless  they  are 
so  large  as  tu  prew  upon  important  organs,  which  is  very  seldom  the  iraiie. 
But  Dr.  Frederick  Taylor  {"/'alh.  Trans.,"  vol.  xxvW)  met  with  a  ca.fc  10 
which  a  lipoma  grew  in  the  poitt-jiharyngeal  space  of  a  child,  and  caused 
death  by  sulTucation.  In  the  abdomen  such  growths  have  occasionally 
reached  an  immense  ate,  ia  that  they  have  bcirn  mistaken  fur  ovarian  tumors, 
and  have  been  excised. 

3.  Rn(komiri>mii, — Tumors  made  up  of  cartilage  are  usually  known  by 
thi»  name,  although  chnndromn  would  seem  to  be  the  more  correct  fonn. 
Hinlologically  they  dilTcr  widely  in  dilTcrent  cases  ;  the  matrix  may  be 
either  hyaline  or  fibroHS,  and  the  cells  may  present  various  characters.  A» 
primary  growths  they  scjirctly  e%'cr  come  under  the  notice  of  the  phyMcian. 
Virchow  s|)eaks  of  multiple  cnchondromat*  of  the  lungs,  situated  chiefly 
near  their  roots,  and  probably  bearing  some  relation  to  the  cirtilagcs  of 
the  bronchia ;  but  these,  he  says,  are  generally  found  quite  accidentally  in 
the  pgst- mortem  room. 

4.  Osteoma. — This  is  the  technical  name  for  growths  which  consist  of 
*  Knglith  vntcn  have,  of  Utc.  been  accvacnncil  10  wpjiiitc,  undec  llie  nainc  of  Afyoma, 

>  eoinmcii  vnilely  of  luinor  canlalnlnt;  much  lihroiit  lisjuc.  on  >ucnunl  of  (lie  *up{ioMi] 
ptcwncG  in  it  of  more  or  ten  nunnroni  Innili  of  unoolh  miitclc.  But  all  G<nniQ  path- 
ologiiis  iccni  now  lo  be  ngte«]  thai  lhe»e  growlh*.  whicli  ire  »ecn  cipeciiJly  in  Ihc  utcmi 
uiifiii  Ihc  piEiMRle,  iihiiulil  be  replaceil  nmon^  ilie  fihrainnt.i:  and  Kiiidll<Uci^  dcciu'ci  that 
iIm  ofiiiiion  IhM  Ihox  caoMun  muacuiar  libtti  U  really  a  mutake. 
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oneoiB  tiisue,  but  it  U  not  rezy  often  used.  i''or  when  a  tumor  projects 
outward  from  a  bone  it  U  called  an  exostosis,  and  when,  it  extendi 
inward  (as  into  a  Trontal  tinus)  it  is  sometimes  called  an  cnoetosis;  and 
motl  other  bony  growths  contain  soft  structures  as  well,  which  arc  regarded 
aa  the  more  wsential  i«r«  of  ihem.  1  hardly  know  in  what  position 
an  ooteoma  is  likely  to  be  oliserved  id  stitclly  medical  practice  unless 
it  b  as  an  iolracranial  exotto«is,  caiaing  the  symptoms  of  a  cerebral 
tunior. 

There  is,  however,  a  very  remarkable  kind  of  growth,  for  which  the 
name  maiignaiU  osltiMd  turner  seems  to  me  the  mosl  appropriate,  and 
which  is  of  much  interest  to  the  physician,  because  it  not  infrequently 
comes  under  his  notice  rather  than  that  of  the  surgeoD.  By  Sir  Jarocs 
Paget  it  was  called  "osteoid  cancer."  Virchow  termed  it  "osteoid 
chondroma,'*  a  most  unfortunate  appellation,  since  (as  he  himself  pointed 
out)  the  structure  of  the  non-calcified  pari  of  the  growth  is  not  that  of 
cartilage,  but  resembles  rather  that  which  belongs  to  periosteum.  More- 
over, as  might  have  been  anticipated,  great  confusion  has  arisen  from  its 
being  supposed  lo  be  identical  with  an  "  ossifying  ^chondroma,"  which  is 
a  tumor  really  consisting  of  cartilage,  the  deeper  and  older  parts  of  which 
have  undergone  conversion  into  hone.  Malignant  osteoid  growths  arc  made 
up  of  an  exceedingly  dense,  firm  and  tough  material,  which  is  a  pale 
grayish  color,  and  which  canno!  be  teased  out.  Under  the  microscope  it 
may  appear  more  or  less  distinctly  fibroiu.  Sir  James  Paget  describes  the 
fibres  as  "  crisp  and  stiff,"  or  as  moderately  broad,  "  with  uneven,  tltorny 
edges,"  and  arranged  in  bundles  "  looking  like  faggots."  EmbeddiaJin  this 
substance  arc  cells,  which  are  rather  small,  of  round  or  oval  shape,  without 
capsule^.  When  calcification  takes  places,  the  salts  may  be  deposited  in  hard, 
granular  masses,  but  in  some  rarts  more  or  Icxs  perfectly  formed  bone  may  be 
seen.  The  calcified  growth  has  a  peculiar  dull  white,  chalky,  or  mortar-like 
appcarancv.  It  cannot  be  cut,  and  must  be  sawn  through,  but  it  may  be 
"  rubbed  or  scraped  into  a  fine,  dry  jxiwder."  Malignant  osteoid  tumors 
are  most  frequent  in  young  subjects.  Of  nineteen  cases  <:cillected  by  Sir 
James  Paget,  live  occurred  in  persons  between  ten  and  twenty  years  old,  nine 
in  those  who  were  betureen  twenty-  and  thirty.  They  are  generally  attended 
with  severe  pain.  \  very  favonte  scat  of  them  i«  the  lower  end  of  the 
femur.  I  liave  seen  one  affecitng  the  humerus  close  to  the  shoulder.  This 
kiivd  of  growth  forms  a  very  large,  hard  m.iju,  lurrnunditig  the  whole  circum- 
ference of  the  bone,  slightly  if  at  all  nodulated  on  the  surface,  and  gnidtially 
sinking  down  to  the  level  of  the  reitt  of  the  shaft.  Thti«  it  might  >cem  to 
be  outside  the  t>i>ne,  but  on  section  the  medullary  cavity  and  the  aincelluus 
tissue  are  found  to  be  coraplelelv  occupied  by  the  npacpie,  hard  sulntance 
above  described.  When  a  flat  bone  is  attacked  by  it,  the  growth  is  said  by 
Sir  Jam»  Paget  a!waj-s  to  ])rojecl  from  both  surfaces.  1  have  seen  a 
retnarkable  case  in  which  the  two  iliac  bones  were  affected  symmeicically, 
each  having  a  large,  boasy  prominence  projecting  from  both  the  dorsum  and 
the  venter,  which  might  have  been  felt  during  life.  There  m.ny,  indeed,  be  a 
large  number  of  such  tumors  growing  from  different  bones  in  the  same 
patient,  and  the  clinical  aspect  of  the  cose  ra^f  be  that  of  a  jiar.-iplegia  from 
compression,  or  that  of  a  cerebral  tumor.  Or,  again,  the  main  symptoms  | 
may  be  thoracic,  from  nn  immense  mass  lying  at  the  root  of  the  lungs,  or 
from  numerous  nodules  scattered  in  their  substance  and  beneath  the  pleura:. 
The  secondary  growths  in  lymph  glands  and  viscera  may  have  an  ap[>ear- 
ance  identical  with  that  of  the  tumors  of  the  bones  themselves,  llicy 
uiajr  be  calcified  in  almost  their  entire  extent,  only  a  very  little  dry,  tough, 
white,  fibrous-looking  substance  remaining  round  their  edges.  It  was  this 
circum»iance  which  so  surprised  the  older  pathologists,  who  almost  imagined 
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ihai  (hey  had  before  them  c^es  in  which  oiseous  tissue  itself  possessed  the 
pioperiy  of  inslij^nancy. 

5.  Myxoma. — The  true  rclatioDS  of  this  form  of  tumor  were  fint 
recogniied  by  Virchow.  Older  iynonyms  for  it  are  "colloncioa,"  "sarvocoa 
);clatina^um,"  and  "fibro-cellular  Iiimor"  (Paget),  but  in  practice  it  was 
pro  tubly  uften  confounded  with  "colloid."  It  consists  of  a  senti-translucent 
niatciul.  sometimes  «o  toft  as  to  quiver  like  a  jelly,  of  a  bluish  or  yellowish 
tint,  (.'tuitling  a  sticky  fluid  wlieii  S()U(.-ezcd  or  scraped.  This  comes  from 
the  inierceltuJar  stroma,  and  owes  its  viscidity  to  the  presence  of  mucin. 
The  addition  of  acetic  acid  to  a  thin  slice  of  the  growth  renders  it  white  and 
ojiaque.  from  precipiuition  of  the  mucin. 

The  cells  arc  generally  scattered  at  considerable  intervals.  They  may 
be  round,  but  they  are  often  xtc^llale,  with  long  proce.'oes  ramifying  in  the 
stroma.  Virchow  pointed  out  that  this  structure  is  idcntiral  with  that  of 
the  mucous  tiwue,  which  in  earlier  fietnl  life  occtipic"  the  place  of  the  sub- 
cutaneou»  tat,  which  at  birth  a  found  in  the  umbilical  cord,  and  which 
constitutes  the  vitreous  body  of  the  eye.  Myxotnata  arc  seen  chiefly  by  the 
surgeon,  but  the  phj^ician  may  meet  with  them  in  various  situations,  as,  for 
example,  in  the  brain.  Sometimes  they  are  found  in  large  numbcre  upon 
the  nerve  tninks,  constituting  a  part  of  the  tumors  which  were  fomKrly 
incorrectly  grouped  together  under  the  name  of  nruromata, 

6.  Sarftjma, — I  have  already  remarked  that  Virchow  referred  to  the 
Mmitdivt-lhsut  scries  of  growths  as  consisting  of  embryonic  cells  belonging 
to  that  order  of  tissues,  certain  tumors  which  present  a  high  degree  tii 
malignancy,  especially  those  known  as  "  encephaloid  "  and  "  m«lanotic  " 
cancers.  He  grouped  them  with  other  tumors  of  innocent  character,  or 
which  at  most  exhibit  a  tendency  to  return  in  /aroiUcr  extitpaiion,  and  he 
adopted  for  them  all  the  name  of  sarcoma.  His  views  with  regard  to  them 
ha«  since  been  univcr^lly  accepted;  in  this  country  the  more  readily 
because  no  confusion  could  arise.  For  the  word  sarcoma,  allhoiifih  it  dales 
back  to  Galen,  and  had  been  employed  by  many  subsequent  wriicri  down 
to  the  time  of  Abemelhy,  had  fortunately  fallen  into  comptelc  disuse  except 
in  the  compound  form  of  osteo>sarcoma. 

A  point  on  which  Virchow  laid  some  stress  as  distinguishing  sarcoraaia 
from  growths  of  which  the  cells  were  epithelial,  was  the  absence  in  the 
latter  of  any  intercellular  substance  or  matrix.  And  this  still  holds  good, 
in  so  lar,  that  where  the  cells  of  a  tumor  are  embedded  in  a  structureless  or 
granular  material,  the  conclusion  may  be  drawn  that  they  are  not  epithelial ; 
but  the  converse  is  not  universally  true,  for  the  elements  of  certain  spindle- 
cell  and  other  sarcomata  are  often  tightly  packed  together  without  any- 
thing between  them.  ChemicaDy,  the  matrix  of  a  sarcoma  generally  con- 
tains, according  to  Virchow  (Kr.  Geschw,,  ii,  317),  albumen,  casein,  or 
mucin,  as  well  as  gelatin. 

The  cells  of  a  sarcoma  may  be  of  three  kinds  :— 

(a)  JiounJ  Cells. — These  vary  in  character  in  different  cases.  Sometimes 
they  are  undistinguishnble  from  leucocytes.  In  other  instances  they  are 
much  larger,  and  they  are  then  oflen  exceedingly  delicate,  so  th.nt  the 
addition  of  water  to  a  microscopical  sivecimen  may  cause  the  disappearance 
of  all  but  the  nuclei,  which  then  seem  to  he  free. 

(^)  Spindle  Ctlis. — These  are  the  bodies  which,  by  French  writers,  had 
been  called  fibnt-ftlattie,  and  which  had  in  England  been  recognized  by, 
Paget  and  others  as  characterizing  the  claw  of  tumors  which  he  lemied 
"recurrent  fibroid."  They  present  many  difference  of  siie  and  appear- 
ance, but  they  all  agree  in  having  an  elongated  shape,  ta)>cring  gradually 
into  a  point  at  each  end,  or  having  their  ends  prolonged  as  delicate, 
sinuous  fibres.     Their  nuclei  are  always  elliptical,  and  sometimes  narrow 
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I  oat-sfiapcd.     They  are  commonly  arranned  side  by*ide,  in  bundles,  or, 
fti  it  is  lemied.  are  '■  ^Miiculatcd." 

Ui   Oidmt  Celli. — Under  ihis  naine  are  now  described  ccriain  Imdie*, 

vhich,  bowevxr,  are  raihcr  irregular  massea  of  |iroio|)ljum  rhan  celts  and 

■hich  eontain  round  or  oval  nuclei  to  the  nunil)cr  of  leii,  twcniy,  ihiny,  or 

even  more.     From  similar  elements  being  found  in  the  medulla  nf  tiones, 

niKCCiDy  durin):  fwlal  life,  as  KAIIiker  and  Robin  pointed  nut,  they  were 

until  retenlly  termed  "  myeloid  "  cells,  or  by  French  writers  my^hplaxft. 

Indeed,  the  growths  in  which   (hey  occur,  and  which  are  com|uiralivety 

^^flfietjacni,  were  by  Paget,  Wilks,  and  other*,  described  as  a  special  kind  of 

^fhntor.     Virchow,  however,  iiuiHted  on  the  fact  that  such  growthit  always 

^^Pkewisc  contain  spindle  cells,  and  that  therefore  their  tnie  place  ■«  among 

^Bhe  nrcotnUa. 

^^   But  diflereat  kinds  of  cella   by  ito   means  conntitute  the  whole  of  th« 

fonncd  elen>cnis  of  a  sarcoma.     It  also  contain*  Mood  vctteU,  which  are 

suiaetimes  so  large  and  receive  so  abundant  a  supply-  of  arterial  blood,  that 

it  may  pulsate,  so  as  to  be  mistaken  for  an  aneurixm.     The  walls  of  the 

6ner  ramifications  of  these  ve»els  are   usually  ihcm^elves  of  embryonic 

,     citacter.  con^siing  of  spindle  cells  applied  to  one  another  in  such  a  way 

■HM  ntrlose  a  blood  channel  between  them.     It  is,  therefore,  not  surprising 

^^^^hcy  are  apt  to  allow  blood  to  escaf>c  into  the  substance  of  the  growth, 

^^merc  it  may  coagulate,  so  that  on  section  the  mnss  looks  like  a  mere  clot. 

HS«cb  tumors,  of  coutiw,  increa-w  in  si7«  with  extraordinary  rapidity;  and 

they   were   formerly   known    as  fungut   h,rma/inffs,  a    name   now   hnppity 

alriMNt  forgotten.     In  olhcr  instances,  there  arc  so  few  cells  between  the 

With  that  there  may  be  the  greatest  difficulty  in  recognizing  the  pre*cncc 

of  any  new  growth.     'Iliuv,  in  1877,  I  made  an  autopsy  in  the  ca«e  of  a 

Lad,  aged  fifteen,   who  hid  been  under  Mr.  Cooper  Forster's  care  for  a 

fracture  of  the  femur,  which  seemed  cle^ly  to  have  been  caused  by  external 

violence.    Repair  did  not  take  place ;  an  incision  led  merely  to  the  escape  of 

btood,  and  amputation  was  followed  by  the  death  of  the  patient.     I  found 

the  injured  bones  and  muscles  soaked  in  blood,  and  at  first  I  had  no  suspicion 

^^f  there  being  any  tumor  elements.     But  presently  I  noticed  that  the  blood- 

^Hutnetl  appearance  of  the  muscles  was  limited  definitely  by  convex  margins; 

^Bnd  (he  microscope  showed  masses  of  delicate  spindlc-ccll  tisstic  in  them. 

^pn  the  langs  there  were  fire  or  six  scattered  secondary  nodules,  the  size  of 

^■nfblca,  and  reddish  in  color,  iwojccting  above  the  level  of  the  pleural 

I     wilhu.     These,  however,  felt  quite  soft ;  and  when  cut  into,  each  of  them 

^Molbipied,  leaving  a  cavity  surrounded  only  by  a  very  narrow  margin  of 

^Bhlcfinttc- looking  tbsue.* 

^V  Again,  instead  of  being  embedded  in  a  merely  granular  material,  the 
^hells  of  a  sarcoma  may  be  supported  by  a  formed  stroma,  consisting  of  con- 
Bcctrve  tissue.  This,  however,  is  hardly  to  be  regarded  as  eqnivaleni  to  the 
onUnary  intercellular  subMance,  for  the  fibres  have  no  doubt  been  dcveloi>cd 
out  of  a  cotTCipooding  numberof  the  cells,  and  have  taken  their  place.  The 
frawih  b,  in  fact,  a  mixed  one,  a  jSbrV'tare&ma.  Sometimes,  as  ItiUroth 
e«prcUlly  tias  pointed  out,  there  is  a  r^ular  alveolar  structure,  exactly  like 
(ha:  which  characterizes  the  carcinomata.  Of  late  years,  since  it  has  been 
ihoogbi  thai  cancers  proper  can  arise  only  where  there  is  epithelium,  such 
" alveolar  sarcomata"  hare  acquired  great  importance,  as  enabling  path- 
criogiMs  to  account  for  apjorent  exceptiotu  to  this  rule. 
wll  greater  complexity  is  caused  by  the  combination,  in  the  same  tumor, 
T  a  tranety  of  other  Mructurts  belonging  to  the  connective- tissue  series,  such 
utcous  tissue,  bone  or  fat.  It  is  a  ([uestion  whether  the  occur- 
n  rare  cases  in  which  a  growth,  ordinarily  innocent,  undergoes 
!l>uUi<i<leUib«r(kiicueieclhc"  Cm/ 1  HttfUal  Rtftrti"  fer  iSSo,  p.  17. 
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metastasis  (o  distani  organs  must  not  be  explained  bjr  the  presence  in  it  of 
more  or  less  tluroerowi  embryonic  celU,  the  <lifriwiuii  of  wliidi  by  tlic  blood- 
slicam  causes  (he  inrection.  According  to  this  view  all  such  lunion  arc 
"  mixed,"  and  »liould  Iw  designated  atcoTdingly.  I  have  myself  met  with 
«n  instance  in  which  fibromata  of  the  titcni)^  hitd  led  to  the  fonnation  in 
the  lungs  of  similar  fcrowthji,  tn  which  the  ai>i)ear3n<:e:t  regurdird  by  almost 
alt  padiologists  as  indicative  of  the  presence  of  smooth  iniisctiUr  (itire*  were 
as  conspicuous  ak  in  the  uterine  tumors  [hemselvet.  And  in  another  case, 
that  of  an  infant  fifteen  mnnihs  old  at  the  time  of  death,  there  were  in  the 
liver,  secondary  to  a  mixed  sarcoma  of  the  neck,  a  numlicr  of  dense,  flat, 
button-like  nodules,  which  consisted  almost  entirely  of  wcll-devel»|>ed  fibrous 
tissue,  although  at  the  margins  some  spindlc-cdl  elements  were,  with  a  little 
difBcuIty,  diK^overed. 

Another  circumstance  which  greatly  modifies  the  appearance  of  sarco- 
nutoiis  growths  is  the  occurrence  in  them  of  degenerative  changes,  of  which 
caseation  is  the  chief. 

It  is  important  to  inquire  whether,  without  haring  recourse  to  the  micro- 
scope, one  can  distinguish  the  different  varieties  of  sarcomata  from  one 
another.  And  I  think  the  reply  must  be  that  this  is  often  impoMibte. 
Different  s[>ecimcns  vary  greatly  in  consistence  and  in  color  ;  but  there  is  no 
coiislunt  relation  between  their  characters  in  these  respects  and  their  histo- 
logiad  structure.  However,  1  am  under  the  impression  that  the  softest  and 
whitest  among  ihcra — those  which  would  be  termed  /ur  (xitUtnte,  "  enccpha- 
loid  "  or  "  medullary  " — consist  rather  of  round  than  of  spindle  cells.  The 
Statement  is  commonly  made  that  cnccphaloid  tumors  arc  almost  always 
sarcomalnuf,  thus  implying  that  exceptions  to  the  rule  do  sometimes  occur. 
But  i  think  that  tumors  of  epithelial  type  never  have  so  homogeneous, 
while,  glistening  an  appearance  as  is  presented  by  many  sarcomau ;  and 
that  the  only  cases  in  which  they  arc  c<^ually  soft  are  those  in  which  they 
grow  into  the  interior  of  a  free  space,  as  mto  the  enlarged  pelvis  of  a  kidney, 
or  into  the  channel  of  a  vein,  where  they  meet  with  scarcely  any  resistance. 
On  the  other  hand,  the  giant-cell  sarcomata  are  often  recognizable,  without 
difliculty,  at  the  fim  fiance :  ihcy  are  blotched,  or  uniformly  tinted  with  a 
dull  crimson,  contrasting  here  and  there  with  a  grayish  hue. 

But  in  many  instances  the  primary  seat  of  a  sarcoma  enables  an 
accurate  guess  to  be  made  as  to  its  histological  chaiaclcis.  Thus  a  growth 
which  starts  in  the  submucous  tissue  of  the  alimentary  canal  or  in  one  of 
the  solid  viscera  is  but  little  likely  to  be  made  up  mainly  of  spindle  cells. 
The  fasciculated  sarcomata  belong  especially  to  the  periosteum  and  to  the 
fascia:.  Giant-cell  sarcomata,  on  the  other  hand,  arise  usually  in  the 
cancellous  substance  of  bones,  and  spread  out  the  compact  tissue  over  them. 
They  also  often  appear  in  the  form  of  an  f/u/u,  a  growth  projecting  into 
the  mouth  from  the  alveolar  processes  of  the  jaws. 

Mdanolk  Sarfoma. — Of  all  the  sarcomata,  (hat  which  is  most  definitely 
localiied  in  its  origin  is  tMc  figmetUed  or  "  melafiotic."  This  constitutes  the 
lar^r  part  of  what  was  formerly  known  tm  "  melanotic  cancer."  Riad- 
fleisch,  indeed,  seems  to  imply  that  even  when  a  pigmented  growth  possesses 
an  alveolar  structure  it  is  yet  likely  to  be  a  sarcoma,  belonging  (o  Billroth's 
"  alveolar  "  form.  But  most  writers  allow  that  true  carcinomata  arc  some- 
times melanotic,  and  !  liavc  myself  examined  one  specimen  (.'from  the  skin 
of  the  neck)  in  which  the  cells  lining  the  walls  of  the  alveoli  were  distinctly 
columnar  in  form,  and  arranged  side  byside,  so  that  their  epithelial  character 
could  not  be  doubted.  Still,  one  may,  for  practical  pur]K»es,  continue  to 
dcsciibc  pigmented  growths  under  the  sarcomata. 

As  a  rule,  they  start  from  some  pan  of  the  body  which  normally  con- 
tains pigment,  generally  from  the  skin  or  from  the  choroid  coat  of  the  eye, 
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sometimes,  according  to  Virchow,  from  ao   adrenal   body,  or  a  resiculA 
seminal  U. 

A  curious  &cl,  which  was  illualraled  by  a  case  in  my  own  knowledge,  i| 
ihat  ihe  rcclum  sometime*  becomes  the  seal  of  a  primary  mclauoiic  tumor.l 
And  vrhiK  or  gray  horses,  which  have  a  deficiency  of  cutaneous  pigment, 
are  extremely  liable  to  be  aflecled  wilti  a  (Hgmented  growth,  si Inaied  about 
the  anus  or  upon  the  tail,  alitiouf|;h  ihn  is  said  to  be  of  a  comparatively 
innocent  character.  Many  cases  of  melanotic  sarcoma  in  the  human 
subject  arc  developed  from  pifcmentary  moles,  which  may  have  existed 
^i>m  bJTth,  and  have,  at  any  rate,  remained  for  years  without  causing  the 
jighteHt  inconvenience  to  the  patient.    Such  a  mole  may  begin  to  grow, 

it  may  itch,  provoking  the  fingers  to  scratch  it ;  and  then,  within  a  very 
few  months,  a  fatal  dtlfiiHion  of  secondary  growths  from  it  may  ocair. 
Some  ulnervers,  including  Mr.  Hutchinson,  even  think  that  the  development 
of  miillij>te  melanotic  sarcomata  throughout  the  body  may,  in  the  absence 
or  any  more  obvions  starting  palm,  be  accounted  for  by  the  discovery 
upon  one  of  the  toes  or  eluewhere  of  a  fiat  pigment  mark,  which  may  yet 
show  no  sign  of  having  taken  on  arti%'e  growth.  But  1  should,  for  my  ' 
[Jirt,  be  dis|<osctl  to  place  such  coses  niihcr  under  the  head  of  a  gener 
diffused  nrcomatcKiis. 

It  is  to  be  oluerved  that  the  dittribution  of  pigment  in  melanotic  tumors 
is  exceedingly  cjtpricious.  Whole  nod  a  tc3  may  be  uniformly  black  a*  ink, 
but,  |>crha]Mi,  others  in  the  same  case  are  purely  white  and  medullary,  and 
yd  others  may  be  of  a  gray  color,  or  streaked  or  marked  with  black  patches 
and  linc^  Where  there  is  no  alveolar  structure,  melanotic  sarcomata  usually 
belong  to  the  spindle-cell  variety.  In  many  instance*  they  arc  extremely 
numeroat,  and  ihcy  may  be  thickly  scattered  in  regions  and  tissues  which 
are  comparatively  seldom  affected  by  new  growths.  Thus  there  may  be 
many  of  them  along  the  course  of  the  intestine,  with  ulcerated  surfaces  pro- 
jecting into  its  interior.  And  others  may  be  found  in  the  spleen,  in  the 
thyroid,  in  tbc  mascolar  subatantc  of  the  heart,  and,  in  &ct,  id  every  part 
of  the  body. 

Mixed  with  the  tumors  and  nodules,  there  are  sometimes  black  spots  or 
patches,  which  look  as  though  they  were  mere  deposits  of  pigment, 
without  any  new  growth.  1  have  observed  this,  for  example,  in  the 
mucous  membrane  of  the  siomaeh,  of  the  renal  pelvis,  and  of  the 
bladder ;  and  I  have  seen  parts  of  the  lungs  stained  black  in  a  way  which 
wefDcd  to  me  to  be  peculiar.  Lucke,  indeed,  saj-s  that  a  careful  examina- 
tion always  reveals  the  presence  of  cells  in  spots  thus  affected.  But 
l~hiersch,  relates  a  case  of  melanotic  carcinoma  of  the  skin  in  which,  at 
cenain  points,  nothing  could  be  discovered  but  a  diffused  brown  staining  of 
papillae,  the  texture  of  which  was  perfectly  normal.  And  it  is  certain  that 
pigment  is  often  excreted  in  ihc  urine  in  large  quantities,  altogether 
independently  of  the  occurrence  of  melanotic  growths  in  the  kidnc)-s  or  in 
the  bladder.  Two  instances  of  this  were  brought,  by  me,  under  the  notice  of 
the  Pathological  Society,  in  1876.  It  had  previously  been  described  by 
Eiselt  and  by  other  foreign  writers.  Urine  so  affected  may  have  an  olive- 
green  hue  when  voided  ;  it  becomes  darker  on  exposure  to  the  air.  and  the 
addition  of  nitric  acid  turns  it  quite  black.  It  may  throw  down  a  deposit 
consisting  partly  of  minute  granules,  partly  of  rounded,  brown,  translucent 
bodies  resembling  nuclei,  partly  of  casts  of  the  urinifcious  tubules,  brown 
or  black  with  pigment.  The  coloring  matter,  which  is  known  as  melamn, 
can  be  separated  in  a  pulverulent  form,  and  when  suspended  in  water, 
it  rcmaitts  unchanged  for  years.  Certain  of  the  tumor  m.'isses  may  be 
tulorksB.  even  in  cases  .itteiKled  with  melanuria.  It  therefore  seems  clear 
that  the  pigment  is  originally  manufactured,  not  id  the  circulating  blood, 
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'but  in  (lie  sutstancc  of  the  ^owths,  which  arc  themselves  bbclc.    It  a 
'probably  derived  from  hxmaiin,  but  no  transiltoas  in  orange  or  reddish* 

Brown    tints    are    to    be   recognised.     One  can   only  suppose  thai  it  is 
[formed    in  tlvc  tumor  in  such    large    quantity  that   a    surplus    beconci 
absorbed,  and  is  caiiicd  to  the  kidneys  by  excretion.     The  clinical  recos* 

liiion  of  mcUnuria  may  somelimcs  be  of  great  help  in  the  diagnosis  of  aa 
Ipbicurc  internal  [timor,  and  it  must  not  be  confounded  with  the  blackeatof 
lof  the  urine  whicli  may  appear  when  carbolic  acid,  creasote,  or  tar  tn  any 

form,  had  been  applied  to  the  skin  or  swatlon-cd. 

AfuUiple  Sarivma. — To  the  physician  it  is  a  point  of  ^reai  practical 
riimjioriancc  thai  the  development  of  sarcomatous  growths  in  the  iuierjor 
'  of  the  body  \>  sumelimes  accompanied  with  symptoms  such  as  by  no  meant 

suggnt  the  real  nature  of  the  case.     In  some  instance*,  the  chief  thine 

of  wliich  the  patient  complains  is  pain,  which  may  either  be  fixed  in  ccilain 

tMits  or  widely  diltuked,  and  may  vary  in  seat  from  time  to  lime.     More  or 
CKi  rapidly  advancing  emaciation  and  aniemia  complete  the  clinical  fialutcs 

fofthcdisea.se,  the  pathology  of  which  sometimes  remains  obscure  to  Ihc 
very  tn-tt.     The  following  cases  are  examples  :  — 

In  iSSo,  a  man,  aged  forty-six,  was  under  my  care  in  Guy's  Ho*- 
pital,  who   had    originally  been   admitted    for    what  was    regarded    at  a 

Igouty  afledion  of  the  right  hand  and  of  the  left  great  toe.     This  had  set 

tin  about  a  year  before  hi.i  death.     Al  a  later  jieriod,  no  evidence  of  gout 

Kould  be  discovered.  He  cuntiniied,  however,  to  complain  of  pains,  which 
were  called  rheumatic,  in  his  right  arm,  in  both  nhuulderi,  in  tlw  loins, 
and  (cpecially  during  defecation)  in  Ihc  lower  part  of  the  »pine.  He 
■Uo  suffered  severely  from  headache,  which,  it  was  (bought,  might,  perhaiw, 
have  refilled  from  a  previous  injury.  The  urine  was  at  one  {<criod  albu- 
minous, and  the  cue  wax  therefore  regarded  as  one  of  Dright's  disease 
of  gouty  origin.     Subsequently,  the   urine  became  normal,  and  M>mc  of 

ilhow  who  Mw  the  patient  at  that  lime  suspected  that  he  was  cxaggeraimg 
bis  symptoms,  However,  he  grew  more  and  more  wasted  and  bloodless,  and 
bis  pains  became  Rxcd  in  the  iliac  fossa:,  especially  on  the  right  side.  The 
most  careful  search  was  made   for  tumors,  which  it  seemed  could  hardly 

Icscape  detection  in  so  emaciated  a  subject.  A  few  weeks  before  death 
baimatuna  occurred,  and  this,  of  course,  led  to  the  suspicion  of  primary 
malignant  disease  of  the  kidney.  Al  last  he  became  unconscious,  with 
rigid  flexion  of  the  right  arm,   and  in  this  state  he  died.     The  autopsy 

[nhowed  thai  sarcomatous  growths  had  occurred  to  an  enormous  exlent, 
but  that  there  was  nowhere  any  tumor  discoverable  by  manipulation.  In 
each  iliac  fossa,  a  layer  of  sarcomatous  tissue  was  spread  out  beneath  the 
riosteum,  and  there  was  a  large  quantity  dilTused  over  the  surface  and  in 
He  interior  of  many  other  bones.  One  tumor,  which  was  removed,  and 
awn  vertically  through,  had  in  its  cancellous  tissue  many  rounded  masses 

^ai  targe  as  walnuts.  On  the  under  surface  of  the  dura  mater  there  were  a 
Dumber  of  button-like  nodules  indenting  the  brain.  One  kidney  had  two 
■mall  tumors   atfecting    the   mucous   lining  of  its  jielvis.     The   growth 

[■consisted  of  large  cells  of  the  most  irregular  form,  embedded  in  a  Yibrous 

'  matrix. 

Another  case,  is  that  of  a  boy,  aged  sixteen,  who  came  under  my  obser- 
vation when  I  was  clinical  clerk,  to  Dr.  Rees,  in  1)^54.  He  said  that  be 
had  been  strong  and  robust  until  eleven  weeks  before  his  admiwion.  when 

,  he  bc^n  to  sufler  from  pain,  at  fir^t  in  the   loins,  and  afterwards  tn  the 

'  houlders  and  limbs.  There  was  great  lenderoeM  of  the  whole  surface  of 
the  body.  He  hod  also  experienced  a  sensation  of  lingling  in  the  areaot 
distribution  of  the  ulnar  nerve  to  each  hand.  He  was  a  >-ery  delicate- 
looking  lad,  with  a  clear  complexion,  a  pink  lluxh  on  each  cheek,  a  moist 
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skin,  a  white  tongue,  and  a  pulse  of  144.  The  first  diagnosis  vxi  of  nub* 
acute  rheumatism ;  subscttuently  of  chronic  inflnmmaiion  of  the  spinal 
membranes.  He  lay  for  about  two  months,  during  which  lime  he  became 
emaciated  to  (he  DHKt  extreme  degree.  Towards  the  ia«t,  masses  of  enlarged 
glands  could  be  fell  through  the  walls  of  his  contracted  abdomen.  He  con- 
tinued to  suffer  excruciating  pain  on  ihc  slightest  movemcnl,  and  (here  was 
exquisite  tenderness  of  the  skin.  One  day  he  became  insensible,  and  hod  a 
convulsive  attack,  after  which  he  lived  only  three  hours.  A  large  mass  of 
medutUry  f:rowlh  was  found  in  front  of  the  spine,  eroding  the  vcrtebite,  and 
involving  the  nerves  as  Chcy  emerged  from  the  spinal  canal. 

Soraeiiraes  the  growth  of  multiple  sarcomata  leads  (o  a  still  more 
rtpidly  fau)  illness.  In  vol.  xxv  of  the  "  Guv't  Hosffital Keporlt"  I  hare 
recorded  certain  cases  which  were  attended  with  purpura  and  with  hcmor- 
rhajie^  from  mucous  surfaces.  One  of  the  most  carious  is  that  ofa  man, aged 
twenty-five,  who  came  under  Dr.  Pyc-Smith  in  1879,  for  what  was  suppoM^ 
10  be  aa  attack  of  rheumatism.  He  said  that  on  Whit-Monday,  June  sd,  he 
had  got  wet  through  ;  and  from  that  time  up  to  his  admission,  two  monlhs 
later,  he  had  complained  of  pains  in  the  left  shoulder,  in  the  chest,  and 
in  the  hipN.  He  had  been  confined  to  bed  for  nine  days  with  profuse 
sweaiinfi;;  the  temperature  varied  from  101°  to  103.3",  "^^^  *'''i  ^^^ 
an  Dopleasani,  sour  smell,  and  a  systolic  apex  murmur  was  detected  on 
one  occasion  wImr  he  sal  up.  He  went  on  well  for  twelve  days,  when 
A  purpuric  rajih  came  out  on  the  chest  and  the  abdomen,  hieinaiuria 
occurred,  and  his  eyelids  and  his  scrolum  became  greatly  swollen.  Five 
day>  later,  on  August  14th,  he  died.  \\  the  autopsy  the  scattered  tipat» 
of  purpura  still  remained  viiiible.  Some  of  them  were  Sal,  but  othert  were 
slightly  raised  and  indurated,  and  a  few  had  a  central  pale  elei-atiun  with 
a  tiarrow  ring  of  parpte  discoloration  around  it.  These  proved  to  con.si^t  of 
small,  round  or  irregular  cells  infiltrating  the  Ulilc  lobules  of  sub<-iiianeotM 
fat.  In  ilie  kidneyx  there  were  neveral  white  or  pinkiih  sarcoinainuK  nodules. 
In  the  lowea  two  inches  of  the  ileum  there  was  what  appeared  to  he  the 
primary  growth,  a  homogeneous- looking  yellow  mass,  of  considerable  thick- 
ness, involving  all  the  intestinal  coats. 

Another  cxte  occurred  in  the  petson  of  a  cab-driver,  aged  thirty-eight, 
a  giatient  under  Dr.  Moxon  in  1877.  Up  to  five  weeks  before  admission 
he  had  jlwaj-s,  he  nid,  been  a  strong  man.  He  then  "caught  cold,  from 
being  cxpoKcd  lo  dnughts."  After  this  he  sulTered  from  pains  in  the 
liack,  legs,  arms  .ind  rhesl,  chieRy  in  the  joint.i,  and  lying  from  one  joint 
to  another.  He  wx-s  restlcm  and  hot  at  night ;  he  had  profuse,  »our  sweats; 
his  urine  was  high-colored  and  liecame  thirk  on  cooling.  Five  days  before 
he  came  into  huspil.il  he  was  attacked  with  severe  ]ntn  in  the  back, 
hematuria  set  in,  and  purpuric  spots  came  out  on  the  neck,  the  groins,  and 
the  legs.  ADerwards  he  had  epistaxis,  his  gums  became  sore,  and  bled. 
His  temperature  had  been  taken  before  admi.-aton,  and  was  found  to  range 
from  100°  upwards.  On  admission  he  was  much  blanched  and  extrcmciy 
w«ak,  with  no  perceptible  pulse.  The  note  began  to  bleed  almost  imme- 
diately, and  on  the  following  morning  he  died.  The  kidneys  were  found  to 
contain  a  large  number  of  while  tumors,  and  there  was  in  the  right 
vcsicula  scmmalis  a  firm  growth,  to  which  they  were  ajiparently  secondary. 

A  third  caw  was  that  of  a  man,  aged  twenty-eight,  admitted  under  the 
cwc  of  Dr.  Wilks  in  1871.  He  said  that  for  some  weeks  he  had  had  bad 
he»la<:he  and  neuralgia,  that  his  teeih  had  been  loose  and  juinful,  and  chat 
his  gunvt  had  been  spongy  and  had  bled.  For  ten  days  he  had  been 
sufferinK  with  tcverc  jMins  in  the  elbows,  the  knees,  and  the  shoulders,  but 
these  seemed  lo  be  diminishing  in  intensity.  lie  was  an  anicmle  man,  wiih 
a  bruwn  tongue,  foul  breath,  and  teeth  and  gums  ejiked  with  dried  blgud. 
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His  pulse  was  iiS.  his  tcmperaltirc  100.3°,  his  respirations  38.  Hi 
and  his  nose  continued  (o  bleed,  nnd  eight  days  afier  his  admission,  nisrd 
purpuric  spots  appeared  on  the  abdomen.  On  Ihe  following  day  he  became 
unconscious  and  died.  .\  whitish,  finn  growth  was  found  in  r he  anterior 
mediastinum,  probably  aiTecting  the  thymus ;  and  there  was  a  large  quantiif 
of  a  similar  material  in  the  subserous  tissue  of  the  peritoneum  and  in  the 
mesentery. 

A  fourth  case,  somewhat  like  the  others,  came  under  my  observatKn 
in  February,  1876.  The  patient,  a  bank  clerk,  aged  twenty-five,  said  that 
he  bad  got  very  cold  about  a  fortnight  before  Christmas,  1875  ;  for  ihrec 
days  he  was  chilled  through,  and  he  was  never  well  afterwards.  He 
visited  me  in  the  morning,  and  I  then  found  his  temperature  101^.  His 
mouth  and  his  tongue  were  stained  with  blood,  his  gums  were  slighiljr 
spongy,  he  had  purpuric  spots  on  the  legs.  It  appeared  that  he  was  not  in 
the  habit  of  eating  any  vegetables,  and  I  supposed  the  disease  to  be  Kor- 
butus.  But  it  soon  became  apparent  that  this  was  an  error ;  he  rapidly 
grew  extremely  aofemic  and  feeble,  hemorrhage  from  the  bovrcb  set  in,  the 
lymph  glands  in  various  regions  of  the  body  became  enorrootuly  large,  and 
at  the  end  of  a  few  months  he  died-     There  was  no  autopsy. 

As  I  have  remarked  in  my  paper  on  this  subject,  different  views  may  be 
taken  as  to  the  relation  between  the  symptoms  which  presented  tbeoMelMS 
in  these  various  cases,  and  the  underlyijig  malignant  disease.  It  may  be 
that  the  purpura,  the  spongy  state  of  the  gums,  the  epistaxis,  the  fever,  and 
the  rheumatoid  pains  arc  mere  results  of  a  profound  alteration  of  the  blood. 
analogous  to  that  which  exists  in  idiopathic  anaemia,  in  splenic  leucKmia, 
or  in  scorbutus.  But  another  possible  explanation  of  the  purpura  may  be 
that  a  minute  development  of  sarcomatous  umue,  with  vcmcIs  nude  up  of 
L-mbryonic  celU,  occurs  at  each  spot  which  is  the  seat  of  an  effusion  of 
bloud  ;  or,  perha|)s,  that  sarcomatous  cells,  or  nuclei,  or  even  leucocytes  in 
an  abnormal  condition,  become  lodged  in  the  capillary  walU,  and  produce 
softening  of  them,  after  the  manner  of  emboli. 

In  some  other  instances,  scarcely  less  obscure  at  the  bedside,  Ihe  diffused 
development  of  x.-ircomatous  growths  is  indicated  by  other  sym]>loms  beside 
those  mentioned  in  Ihe  last  few  paragraphs.  Unc  is  the  formation  of 
nodules  in  and  lieneath  Ihe  skin,  which  can  be  felt  and  seen.  Such 
nodules,  indeed,  were  present  in  the  case  of  the  clerk,  above  cited;  but 
[  committed  Ihe  mi^^take  of  supposing  that  they  belonged  to  an  acci- 
dental "  mtiUutfttm  Jtfirnium."  It  would,  1  believe,  be  possible  to  gaanl 
against  a  similar  error  in  the  future  by  remembering  the  iicciiliar  discoid 
shape  of  molliiscous  growths,  which  gcner.illy  have  a  flat  under  surface  and 
a  convex  upper  surface,  uniting  in  a  disttnci  i-'dgc  or  border.  In  1S76,  Dr. 
Moxon  had  a  paticiil  under  his  care  in  whom  the  chief  symptom  was  wasting, 
until  sarcomatous  nodules  appeared  in  and  beneath  the  skin  of  the  chest  aiw 
of  the  limbs,  and  cleared  up  the  diagnosis.* 

.'Vnolher  symptom  of  the  formation  of  multiple  sarcomata,  cspecisllj 
when  they  affccl  the  bones,  is  a  gradual  enlargement  of  certain  parti 
of  the  skeleton.  Thus,  in  one  of  my  cases  the  calvaria  was  found  (o 
be  very  thick,  and  its  whole  substance  was  homogeneous  and  opaque; 
the  bodies  of  the  vertebric,  the  ribs,  and  one  w  innemimUum  were  abo 
found  to  have  their  cancellous  tissue  converted  into  a  dense  maicrta). 
Similar  changes  were  observed  in  two  instances  recorded  by  Dr.  Goodhart  in 
vol.  xxixof  the"  TVawm-Z/offj  "  of  the  Pathological  Society ;  and  Dr.  Cnyley 

*  I  liave  tincc  aesn  a  com  wliich  vat  IxlievGil  to  be  of  a  liinilsr  kind,  unlil  M  ikc 
BUIopty  <be  lubculincoui  lumon  were  pruvcd  to  tic  cyxkctci.  Their  real  nuiuc  ml^ hi, 
bow«i«r.  have  Iiceii  rccognir.cd.  If  diic  liail  ihonglit  of  il.  by  llieic  peculiar  than  ani]  mcj 
tbey  were  6nn  clliptknl  boiliH,  very  like  n  Krencli  olive  in  ouiliue,  liut  tomtwkai 
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irUl<r«  in  ihc  same  place  the  cmc  of  a  man  who  csme  under  Mr.  Nunn  Ibr 
chronic  enlargement  of  the  lower  jaw ;  his  left  clnvidc  wax  nl*o  much  ihick- 
encdi  and  both  tibias  ain'«i  forwnrd.  'ITiis  [utieni  died  of  m.iljgnnnt 
disease  of  the  lungttnd  of  Ihc  liver  But  the  most  remarkable  inst.mres 
aic  those  which  were  brought,  by  Sir  James  I'aget,  under  ihe  notice  of  the 
Roj-al  Medical  and  Chinitgiral  Society,  in  i87fi,  under  thenameof  "Odcilis 
deformans"  In  the*e  the  diffused  owscoiis  change  seemed  to  precede  ihe 
dcTtlopment  of  any  local  tumor  by  many  year*.  Thus,  one  caw  was  that 
of  a  gentleman  who,  at  the  age  of  forty-six,  t>ccamf  subject  to  .irhing  pains 
in  the  lower  litnbs  ;  the  left  tibia  grew  nodular,  uneven,  and  broad  ;  the 
skull  grwliially  enlarged,  so  that  itx  circumference  increased,  in  the  course 
of  twenty  yearsor  more,  from  3i}4  to  27  J^  inches ;  the  spine  became  curved 
and  »hortcncd,  and  stiff.  He  died,  at  Inst,  of  a  nulignant  tumor  of  the  Icfl 
radius.  The  calrarii  wa<  found  to  be  about  four  times  the  normal 
thickncffi ;  its  texture  was  in  (larts  finely  i»orous,  in  ]»rts  comjuct.  Another 
ca»c,  very  similar  in  its  character,  ended,  after  many  yean,  in  the  formation 
of  n  medullary  tumor  of  one  humerus.  Probably  there  is  an  analogy  between 
thUsimi>le  affection  of  the  bones  leading,  ultimately,  to  fetal  malignant 
growths,  and  the  diffiKed  ichthyosis  of  the  tongue  which  terminates  in 
cancer.  To  the  [lathologist  it  mav  protmbly  rontmue  to  ai»]KMr  ncccs-sary 
to  n^rd  the  succe»ive  stages  of  each  ili.scxte  as  distinct.  Rut,  from  a 
clinical  point  of  view,  it  in  inijiortant  to  keep  before  one  the  significance 
of  a  thickened  tibia  or  ilavic-le  in  an  cilRcure  ca.se,  that  may  jiowibly  be 
one  of  sart-omatnus  growth  ;  and  it  may  l>e  of  great  value  in  diagnosis  to 
elicit  the  tut  that  a  patient's  hat  has  become  too  tight  fur  him,  or  to  obser^'c 
an  alteration  in  his  attitude,  the  chin  projecting  forward  and  downn-ardr 
the  arms  hanging,  and  (he  legii  l>eing  .'ihortened  and  bowed  outw.-ird,  as 
in  I'agtrt'x  ca^es,  and  in  one  which  had  been  recorded  some  years  before, 
by  W'ilks. 

I  have  already  remarked  that  the  ocriirrence  of  a  large  niunber  of  melanotic 
sarcomaLi  in  the  same  patient  sometimes  apfieant  to  be  independent  of  any 
infective  jirorew— that,  in  fact,  they  are  multiple  rather  than  malignant. 
The  unte  thing  may,  I  believe,  tte  mid  of  other  forms  of  sarcoma,  as  in  the 
alwve  ca<ie4>,  and  likcwitu-  of  the  lymphomala  which  .ire  next  to  be  described. 
Not  onlv  is  it  often  iin|>oeiible  to  discover  an^  one  growth  which  can  be 
regarded  as  standing  tOK-ard  the  rest  in  the  relation  of  primary  to  secondary  ; 
but  the  tumort  themselves  may  ^1  to  present  Virchow's  lint  indication  of 
malk;tunc^,  that  of  "  local  progression,"  without  respect  to  the  natural 
connguratiun  of  the  parts  a/leried.  For  instance,  I  have  seen  a  sarcoma 
of  an  undetcetMJed  testis,  weighing  eight  pounds,  which  liad  on  its  outer 
side  a  detached  piece,  Iwaring  the  verj-^me relation  toil,  in  [HiMtion  and  in 
size,  which  [)ie  ejwlidymti  h^  to  the  healthy  organ.  And  in  another  c.^<«, 
one  ovary,  allhongh  of  nomal  slu;>e,  was  about  twi<-e  the  length  of  the 
opponiu  ovary,  and  its  Mi)Htan<:c  was  opaque,  white,  and  made  up  of  rounded 
BTcotnftious  cells.  Another  point,  which  is  perhaps  worthy  of  notice,  is  th;ii 
in  young  adults  who  die  of  sarcomatous  growths,  the  thymus  is  often  found 
presisteni,  if  not  rejuvenescent. 

7.  J^ett/  GrfWtht  0/ ihf  Type  of  Lymp-h  Glami  Tititu. — .^m<mg  the  primary 
forms  of  tumor,  in  Virdiow'*  c.la<»i(uuition,  is  one  to  which  he  gave  the 
Datne  of  fymphana,  and  of  which  he  defined  the  structure  as  being  identical 
wrilb  that  of  a  lymphatic  j^land  or  of  a  wlitary  follicle :  the  tcuco-cytoj^nic, 
or  "adenoid  it«ue  of  Ris."  It  is  made  up  of  cells,  which  lie  in  the 
incshcs  of  a  stroma.  The  cells  arc  leucocytes,  and  can  be  more  or  less 
readily  removed  by  penciling  a  thin  section  of  the  growth.  The  stroma, 
which  then  bcconws  visible,  w  characieri«:d  by  being  "  reticulated  ;  "  that 
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is  to  ny,  its  fibres  noi  mcrcl)'  cover  one  another,  but  branch  and  ODtte 
together,  rnnny  of  the  {loiiits  of  union  Iieiiif(  iheiiuclvcs  nucleated,  k)  thU 
they  may  be  faJily  compared  wilh  fixed  connectire-lisiue  coqninclo,  tnangv- 
ioT.  or  ttelbte  in  font). 

The  m.-ijoHly  of  the  lymphoraata,  enumerated  by  Virchow,  really  lie  beyond 
the  d(;finilinn  of  luinor,  as  ire  now  undentuid  it.  He  included  anrong  then 
not  onlylubtTfle,  Inil  even  the  t tans i lory  growth  to  which  enteric  fever  giTe* 
rite  in  the  fullirlo  uf  the  intestine ;  just  as  under  the  term  "  Graotihilioci 
tumort,"  hedi-Miibed  the  vnrioua  le&ionsi  i>.\\n:h  ok  jirodnced  by  sypbils. 
IcproKy,  and  glanders.  In  l!u:i,  he  seems  almost  to  have  aimed  at  gaibenng 
together,  fur  the  jmriKines  of  his  great  work,  all  the  more  important 
stnictiml  changes  whicb  t>clong  to  the  science  of  pathology.  Thit,  however, 
is  incompatible  with  the  order  wliich  1  have  found  it  necewaiy  to  adoiit, 
althoMgh,  u  I  have  already  admitted,  it  would  be  fn  from  easy  to  define  the 
word  tumor  scientifically. 

Even  when  the  lymphomaia  have  been  reduced  within  very  tuurow 
limits,  they  Mill  constitute  a  vague  and  unttalisfoctory  cbut  of  nor 
growths.  Dr.  Green,  in  his  "IntrMuction  to  Palholugy,"  «ays  that  (hey 
incKidc  three  %'aneiies ;  "  simjile  lymphoma,"  " lymphadcnoma," and  "lea- 
ktcmia."  Two  of  the  examples  which  he  cites  of  "simple  l>-niphonta," 
ore  cases  of  enlargement  of  one  or  more  of  the  lymphatic  glaiidt  in  soiae 
porticubr  region  of  the  body,  and  those  of  overgrowth  o<  the  inteitinil 
follicles,  forming  polypi.  But  1  think  it  would  t>e  verj'  diflicult  to  tay 
how  many  of  the  cases  in  question  may  not  really  l>e  of  an  irritative  or 
inflammatory  origin,  or  else  may  not  belong  to  the  early  local  stage  irhkb 
somctimei  occur  in  Hodgkin's  disease.  .A.nd  as  fur  "  leuluemb,  I  shall 
hereafter  have  to  discuts  whether  tlie  lymphoid  growths  found  in  that 
sfTeciion  are  not  merely  accidental,  the  result  of  the  leucocytes  into  which 
the  blood  is  overcharged  being  deposited  in  tlie  intentticeiof  the  liscses. 
There  remains,  therefore,  only  the  third  of  Dr.  Green's  varictKK,  that  whick 
he  terms  "•  Lymithadcnoma. "  This  word  is  one  which  has  tended  greatly 
to  confiuw  the  whole  subject.  By  many  French  i)b>erven,  including  Comil 
and  Kanvier,  it  is  used  to  include  all  forms  of  tumor  of  which  the  ^InKtnrt 
is  identical  with  that  of "  adenoid  tissue."  On  the  cither  hand,finv  Gcnnts 
pathologittt  ein])loy  it  at  all.  And  we  should,  I  think,  be  strictly  correct  in 
slating  that  its  true  position  in  the  nomenclature  of  diiesK  is  that  of 
being  a  French  eijuivalent  to  the  Gcnnan  term  L)-m^honia.  Dr.  Green. 
however,  tike  several  other  EngliaJi  writers,  applies  it  in  a  mon:  limited 
sense,  to  corTeai>ond  with  what  I  slull  describe  elsewhere  at "  Hodgkin't 
diactoe."  In  that  morbid  condition  there  are,  indeed,  growths  which  fpnog 
up  in  immense  numk)ers,  and  sometimes  with  extreme  rapidity,  not  only  in 
the  lymphatic  glands  and  the  spleen ,  but  also  in  alinust  all  other  organs  And 
tissues ;  and  tney  may  poness  at  least  the  first  of  Virchow'^  characicn  of 
malignancy,  spreading  from  one  part  to  another  niihuut  regard  to  the 
natural  boundary  lines  between  them.  But  it  is  neveriheleaa  irapOKiible  to 
resene  for  them  any  such  name  as  *'  lymphadenoma,"  or  even  lo  deKiihc 
them  under  any  one  pathological  designation.  Fur,  as  we  shall  hereafter 
find,  their  historical  characters  vary  very  widely  in  difTeTciit  instances,  »o 
that  we  must  regard  "  Hodgkin's  disease  '  as  a  clinical  name  for  a  group  of 
caMr.i  in  which  Inc  some  organs  arc  affected,  and  of  which  the  syroiMonK  aitd 
coanc  are  similar,  bul  not  as  Anatomically  denoting  any  one  S]iecud  kind 
of  tumor. 

This  brings  me  to  another  Icmi,  "  Lymphosarcoma,"  which  also  ncetbto 
be  explained.  Like  "  lymphadcnoma,"  it  has  been  emploj-ed  in  somewhit 
different  senses  by  different  writers.  Some  seem  to  apjJy  it  to  any  nrco- 
nutotLs  growth  having  its  starting  point  in  lympliatic  glands ;  they  forget 
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ttttt  ibe  tai  of  a  sarcoma  b  in  itself  a  nutter  of  indifference,  and  rcrtainly 
dos  sol  require  lo  be  nurkcd  by  any  «]>ecia)  name.  On  iIk  other  hand, 
Viidbow  is  dispoecd  to  dcsigoalc  as  lymphosairomata  all  lymphonuious 
imtKin  of  anjr  size,  of  which  th«  elements  show  do  lendenLy  lo  cascatc, 
nd  whtrh  undergo  progTesiw  and  sometimes  very  taiiid  L-nUirgemcnt ;  and 
be  would  ini-ludc  under  thi&  head  most  instances  of  Ho<lj(kin's  cli^c-aK-,  and 
all  the  U-mphunulou&  tumon  of  the  medixstinum.  But  it  m  certain  that 
BUiv  of  (he  casM  in  question,  even  where  a  large  numlxr  of  organs  arc 
biTonrd,  exhibit  no  histological  characters  that  can  be  laid  to  diner  from 
tfame  of  a  [lurc  lympliona.  And  it  seeins  to  me  that  the  onlv  logical  course 
i»  to  reserve  the  lume  of  lymphosarcoma  for  such  growtm  ta  appear  to 
be  tianiitionaJ  between  a  lymphoma  and  a  sarcoma. 

jKw  CrmiUhM  «f  Ef^lktHal  lyfie. — As  I  have  already  remarked,  wc  owe 

10  Vifiti«wr  the  ver)-  important  doctrine  that  the  "cancer  cell,"  which  was 
bHicird  by  histolopiits  to  be  iKierologous,  i.  e.,  unlike  any  of  the  elements 
of  the  healthy  biMly,  is,  after  all,  identical  with  the  cells  of  cjiiihetium.  He 
potninl  nut  (hii  diet  expticilly  in  a  paper  in  the  (itst  volume  oi  his  '*  Artkiv," 
pvblbbni  in  1847  ;  and  at  the  same  time  he  indicated  the  region  in  which 
Ibc  tnoH  |>erlect  representatives  of  cancer  cells  are  tu  \<  fotind,  naroelv, 
■poo  the  mucous  sur&ce  of  the  ureters  and  of  the  bladder,  c^jiccially  m 
tn&Btk.  He  also  made  a  strikinjj  comparison  between  tite  alveolar  slntc'ture 
of*  can<«t  and  that  of  the  lun},',  in  a  ca:ic  of  lobular  pneumonia,  where  the 
aalm<  i<les  are  filled  with  exudation  which  is  juit  turning  into  pus. 

11  V  ~.  Iile  Gut  lltal,  at  a  much  later  date,  pathologUt'',  still  ignorant 
of  hiv  tcdi.iiiiitt.  a<-(iully  committed  ilie  mistake  of  diagnosing  malignant 
gtowih*  of  the  urinary  passo^n  or  in  the  lun^  on  microM:upioiil  evidence 
iloee,  m  caHc^t  where  no  db>eaae  was  present. 

It  n  RHD'h  lo  t>e  regretted  that  Virchow  did  not  carry  out  his  usual 
fffT'^^ll  of  nomencbture,  and  stamp  with  his  authority  the  practice  of 
ying  the  term  epitbetioma  lo  all  tumsn  <f  t^ilhelial  tjiit.  Unfomm- 
it  was  already  in  tue,  ai  a  deugnation  for  .1  very  limited  group  of 
.  charartrriud,  however,  not  by  the  i>re»ence  of  ordinar)-  epiihelial, 
by  that  of  homy  cptderroic  cells.  Bull  believe  thai  this  iiuippropriaic 
jia'tmn  of  it  will  hcrvafler  l»e  given  up,  and  that  "  Epithelioma"  will 
VDiverulty  l>c  employed.  ai  many  observew  do  even  now,  in  the  wider  sense 
"  irh  *eem»  naturally  to  belong  to  it. 

C|>ithcltal  growths,  however,  arc  not  all  of  them  inchided  under  cancers, 
are  certain  mnmcnt  fonni  of  them,  two  of  which  respectively  bear 
nama  of  ^fiUoma  and  aJtnoma.  These  bear  [>reci»ely  the  same 
to  one  another  which  an  iniesiinal  villus  docs  to  a  LiebcrkUhn's 
nbBk.  The  ffwmer  rjjtuiiu  of  a  wlid  i>totrunon  outward  of  mucous 
Bcnbcinr  ti,  (i|Kin  which  epithelial  cells  are  arranged  ;  (he  latter  is 

a  heltnw  ..  af  murom    membrane  or    of  ^in,   with  an  e]>ilhclial 

(minx  ■-*'h  tome  under  the  notice  of  the  surgeon  rather  than  of 

Ibr  p^  but  I  nuy  bncRy  mention  certain  in»tancea  of  them. 

S.  t'^ihma. — Of  thii  we  Ktve  examples  in  common  cutaneous  wart», 
aiMj  in  the  boroy  growth*  which  ate  sometimes  seen  upon  the  dee,  neck,  or 
cfaot.  Another  common  variety  occurs  on  the  genital  organs.  Yet  another 
fenn  n  «mirt)me»  met  witli  in  tl>e  tairnx,  especially  at  an  early  period  of 
lUe.  LaMly,  there  i«  an  alfeciion  to  which  the  vesical  mucous  membrane  is 
iptfalr.  >'^'l  >><K:h  iv  known  a*  "villous  tumor"  of  the  bladder,  or  some- 
tinei  lint  of  the  abrming   and   dangerous  symptoms   to  which 

ilk  |f>  js  "villous  cancer.        It  consists   in  the  fomution  of  one 

or  ID'  -f  long,  «oft,  di- 1 1  rate- branched  filaments,  each  containing  a 

wide  t  a-  Tiiai  ioop,  and  covered  with  a  series  of  layers  of  large  epithelial 
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cells.  I  believe  that  this  kind  of  new  growth  is  ncvei  (bund  to  sprcKl  lo 
lymph  glands,  nor  to  produce  metastatic  nodules  in  distant  parts.  Bui 
Billroth  still  continues  lo  place  it  among  the  carcinomaU,  on  the  ground 
thai  masses  or  epithelial  cells  lie  in  meshes  at  ihe  bases  of  the  villi.  I  hive 
myself  obscn'ed  one  case  in  which  the  TcscmMancc  lo  the  stnictuK  of 
cancer  was  certainly  very  close, 

9.  AiitHcma. — Uf  this  form  of  tumor,  having  its  seat  in  the  skin,  as 
instance  may  be  found  in  Mollusciini  cont.^giosum,  Ulher  examples  aba 
arc  met  with,  corresponding  some  wilh  the  sebaceous,  some  with  the  sudori- 
parous glands.  Upon  mucous  mcmbr.iues  tlie  most  common  variety  is  one 
which  constitutes  3  large  number  of  soMialled  "  polypi.'*  growing  from  the 
surface  of  the  intestine,  of  the  cervix  uteri,  or  of  Ihc  naul  fossa.  In  the 
female  breast  adcnomiita  very  frequently  occur. 

10.  Cardnoma. — It  is  lo  be  observed  that  Ihc  structure  of  the  two  kinds 
of  new  growths  last  described  is  by  no  means  always  identical  with  that  of 
the  part  in  which  they  Arise;  thus  a  nodule  of  molluscum  conlagtosum 
differs  considerably  from  the  healthy  skin  in  its  hisiolog)',  and  a  villotis 
tumor  of  the  bladder  from  the  vesical  mucous  membrane.  And  1  think 
that  now  it  is  imposible  to  maintain  in  its  integrity  the  dictum  ol 
Waldcyer,  uhich  is  cited  by  LUckc  wilh  approval,  that  the  cATcinomaia  cm 
be  absolutely  distinguished  from  other  epithelial  growths  by  iheii  being 
"atypical."  Probably  the  real  fact  is  that,  as  in  so  many  other  depart- 
ments of  pathology,  no  positive  line  of  demarcAtion  exists.  The  carcino- 
mats,  indeed,  may  be  said  Ig  combine  in  many  cases  the  distinctive  fcatunn 
of  a  papilloma  with  those  of  an  adenoma,  in  so  far  that  they  consist  partly 
of  ouigiowlhs  covered  wilh  epithelial  cells,  yaiiiy  of  inversions  lined  mth 
them.  Thus  a  cancer  of  the  skin  often  begins  in  a  growth  resembling  a 
wart.  Many  cancers  of  the  stomach  or  of  the  intestine,  or  of  the  gall- 
hlidder.  present  very  abundant  villous  procewes.  At  the  os  uteri,  nothing  tt 
more  common  than  for  a  cancer  to  begin  as  what  is  termed  a  "cauliAourt 
growth." 

In  briefly  sketching  the  histology  of  the  carcinomala,  it  will.  I  think, 
be  the  most  convenient  plan  to  begin  wilh  what  may  be  icnncd  "■  simfit 
eareinoma"  the  common  tvpc  of  cancerous  growths  affecting  gUndiiUr 
organ.s  and  mucous  surfaces  in  general,  Afterwards  I  must  describe 
se^iarately  two  varieties  which  occur,  the  one  in  connection  wth  skin  and 
with  mucous  membranes  lined  by  laminated  pavement -epithelium,  the 
Other  with  mucous  membranes  lined  by  columnar  epithelium ;  these  twy 
reH)eciivcly  be  called  "  ttratmJ  eardnoma,"  and  "  telvmnar  tardn^ma." 

(aj  Sitnfite  tardnoma  presents  a  great  many  varieties  of  Btruiture  ac- 
cording to  its  exact  seat.  But  it  is  always  made  up  of  oval  or  rounded 
alveoli,  which  contains  masses  of  cells  like  those  of  epithelium.  The 
walls  of  the  alveoli  usually  consist  of  fibrous  tissue,  and  they  are  more  or 
less  abundantly  supplied  with  blood  vessels.  In  very  soft,  rapidly  growing 
cancers,  however,  they  may  be  composed  of  spindle  cells ;  or,  in  other 
words,  their  tissue  may  be  sarcomatous.  Otherwise  the  softness  or  hardoCB 
of  a  carcinoma  depends  chiefly  npon  the  proportion  between  the  ibicknoi 
of  the  alveolar  walls  and  the  siic  of  the  alveoli  themselves.  In  nttlljr 
instances  the  substance  of  the  growth  is  as  easy  to  break  down  as  thai  of 
a  healthy  spleen,  or  even  of  a  spleen  from  a  case  of  fever ;  and  then  one 
finds  that  the  alveoli  arc  large  and  that  their  walls  arc  made  up  nuinly  of 
blood  vessels,  and  have  but  little  fibrous  tissue  in  them.  But  sonieiimcs 
it  is  50  hard  as  lo  be  spoken  of  as  "  stony  ;  "  the  microscope  then  shows 
that  it  consists  almosi  entirely  of  interlacing  dense  white  bands,  tlw;  alveoli 
being  wry  small,  and  perhaps  so  few  in  numl>cr  that  their  presence  may 
easily   be  overlooked.     It    is    10   such   growths    that    the    old    name     ' 
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•itijrhas"  b  still  applied.  They  are  comnionly  vm- slow  in  their  course, 
(hey  contract  and  shrinlt.  so  thai  the  gticieral  apiieaniiicv  ix  ofica 
that  [if  a  L-icatricial  tctic,  rsthcr  than  of  a  tumor;  and  if  they  occupy  the 
( irrumfmrticc  of  a  hollow  canal  (such  as  the  intestine  or  the  commoa  bile- 
iluct;.  ihcy  girally  narrow  it.  I  shall  htreafter  have  re|>eaied  occasioo  lo 
iuwt  cpcm  ihc  caution  which  is  rc(|uircd  in  acceiiiing  Hiiiiements  u  to  the 
ixnirrcnLc  oftihroui  nDn-nuli};nani  growths  in  Kucli  utuations. 

At  to  the  extent  to  which  Ihc  walU  of  the  alveoli  of  a  simple  carcinoma 
are  ■  i>ew  formation  there  is  still  some  uncertainly,  an<l  ]>erh.i]Ki  dilTerent 
caaeidifEcr  in  this  respect.  The  analogy  of  keratoid  cardnonu,  which  will 
be  dcKfibed  further  on,  sitjcsests  that  ther  may  be  in  great  jiart  nude  iiji 
of  prr-esisting  tiSBUc  elements,  modified  in  Iheir  arrangement  by  the 
pKsurr  of  the  nuuBCS  of  qiilhclial  cells  which  ore  in  contact  with  them  on 
all  tides.  On  the  other  hand,  it  is  certain  that  in  growing  cancers  the 
aJreobr  walls  generally  contain  numerous  leucocytes,  from  which  a  new 
fibrous  liauc  may  well  be  supposed  to  be  developed.  .\ni\,  a^  Waldeycr 
rcmarlcs,  when  a  carcinoma  extendsalong  the  interior  uf  a  ilirombiu  within 
the  channel  of  a  vein,  iu  alveoli  can  be  nothing  else  thiui  cniirely  new 
fofmatiotts;.  I  must  confess,  however,  thai  in  sonie  noes,  of  iliis  kind  ilie 
alveoli  have  appeared  lo  me  lo  be  bul  very  Utile  marked. 

In  thin  sections  of  a  carcinoma  tlic  alveoli  look  like  closed  spaces,  but 
in  reality  they  freely  communicate  with  one  another  in  diflcrent  planes. 
That,  when  one  gently  squeezes  the  cut  iur£ice  of  nich  a  growth,  or  when  it 
i*  xnjtcA  with  a  kniie,  the  cell  maues,  with  more  or  less  of  an  albuminous 
ftnd,  (Sc*pe  readily,  forming  what  has  long  been  known  as  the  "  milky  "  or 
"cnam-liice  "  tanttr piUt,  or  appearing  a.<t  a  soft,  curdy,  solid  nilMance. 
The  cell  masics  thenuelve»— the  "  cancer  t^ ft,"  a."*  Waldeyer  proiKX'.es 
to  call  thnn— may  sometimes  be  withdrawn  in  continuity  from  two  or 
;  alveoli  to  as  lo  have  a  branching  or  reticulnicd  apjurarance.     The 


cdb  of  which  they  are  made  up  present  every  wriety  of^hatM:,  "polv- 
tBocpluHii "  beinx<  indeed,  one  of  their  chamcters.  They  have  commonly 
vcrjr  Ursc,  round  or  oval  nuclei,  ;ind  sometimes  two  or  even  more  of  them. 
The  protoplum  tt  abundant,  it  is  often  granular,  and  it  has  no  dehnite  cell 
wall. 

(^)  Krrataid  CarcinatHa. — This  i*  the  fonn  of  growth  which  is  commonly 
known  in  t^igland  hy  the  inapjfropriate  name  of  "  epithelioma,"  raid  to 
fa«K  been  ori^iully  ^iven  to  it  by  Hannover,  in  1851.  Foreign  wriien, 
fbUowtn^t  l>e^n,  often  term  it  "cancroid."  What  characterizes  ii  It  the 
fict  thai  lome  of  il»  cells  undergo  a  chemical  change  identical  with  that 
which  coRiiitutet  <pnufieation  in  the  superficial  layers  of  the  epidctmU. 
The  bony  celh  aie.  as  might  be  expected,  situated  always  toward  the 
cxaire  of  the  cancer  bodies  in  which  they  occur.  They  lieronie  hxed 
lofctber,  mad  the  prcMurc  to  which  thc^'  are  inibjecicd  mould-i  them  into 
(lobokr  bodies,  more  or  less  laminated  m  siructtire,  but  often  having  a 
ffiMpiieni  centre,  which  loola  like  a  single  large  cell,  although,  no  doubt, 
tim  t>  iMt  really  iu  nature.  These  bodies  were  called,  by  Lel>en,  "epi- 
demic globe*.  In  thik  cotintr>'  they  are  usually,  but  not  very  suiubljr, 
dcngnatcd  "birdi'-not  cells."  It  mint  be  clearly  understood  that  m 
iKlves  they  afford  no  proof  whaiever  of  the  presence  of  a  malignant 
growth.  On  the  contrary,  they  may  lie  found  under  various  circum- 
Muen.  a».  for  exampk  (according  (o  TTiicwch),  "  in  lupus,  in  ihc  hypcr- 
xnic  borders  of  cicatrices,  in  svlvicentii  lumots,  and  in  ihc  epithelial 
eottnog  of  ibc  gums-"  Their  real  im|>onance  lies  in  the  fact  that  when 
Ihey  AK  seen  in  a  new  growth  ihey  show  it  to  be  not  merely  a  carcinoma, 
te  one  which  h2s  it%  origin  eilhcr  in  the  skin  or  in  some  mucous  inem- 
faoBc  haviag  a  laminated  i.-pithelium.    This  form  of  cancer  is  exceedingly 
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rre>[uenl  abcmt  t1i«  onfices  of  the  body,  npt'ciallj-  the  1i|)S,  Iheannt  and 
ihc  vulva.  I'lic  mucous  membrane  ujion  nhtch  it  amy  nccur  arc  tiKW  of 
the  month,  ton^-ue,  pharynx,  larynx,  and  a»ophiu;u»,  that  of  Ihc  lower  pan 
of  die  ret-ttim,  that  of  the  uretlira  and  of  tnc  bladder,  tliat  of  ibir  nguia, 
and  of  the  utt  uteri.  In  many  of  these  Mttutions,  however,  it  U  commoa  to 
meet  with  erowtht  which,  although  the  presence  of  homy  ^K>t>e%  rompefa 
one  to  (-all  them  keratoid  earcinomaU,  yet  contain  the  globes  in  small 
ntimlier),  and  which,  in  their  general  appearance  and  structure,  afiptoii- 
maie  very  cl(js;ly  to  the  "«mple"  form  of  cancer.  Sucti  tranNiiional 
varieties  are  met  with  in  the  bladder,  and  they  are  very  eoniniuii  in  the 
eervix  uteH.  In  the  (esophagus^  ihey  have  appeared  to  me  to  tncTeas:  in 
relative  freijuency  from  the  pluirynx  downward,  until  at  the  cardiac  orifice 
of  the  Htumaih  a  [Miint  i*  reached  at  which  the  liability  to  eomificatioa 
within  the  interior  of  the  cancer  bodies  ceajies  altogether.  Another  proof 
of  the  I'lusc  relation  between  the  two  forms  of  cancer  li  iiomeiimes  ofTorded 
by  an  examination  of  the  structure  of  the  secondary  noduW  tn  datant 
parts,  from  a  caae  in  which  the  jirimary  growth  i.i  kerutoid.  In  Kiiae 
iniitances  I  have  uxn  a  nodule  in  the  kidney  or  in  the  lung  prevni 
horny,  laminated  globes,  whi<^h  were  a»  well  formed  an  tliOKe  in  the  original 
iteat  ordis:a3ie  in  the  tongtte  or  in  the  OB>ophagus.  But  in  a  recent  ca-«  of 
keratoid  (-.mrer  of  the  lip,  in  whirh  the  cer%'ical  gbnds  contaiitetl  tj-pical 
globes,  I  found  thai  some  large  secondary  maasa  in  the  liver,  which  were 
ftoftening  centmlly  Into  cavities,  had  mther  the  structure  of  a  simple 
carcinoma,  the  indications  of  coniiAcation  of  any  of  the  cetU  being  very 
slight  and  im|)eifecl.  The  keratoid  form  of  cancer  is,  however,  niui  h  more 
a|it  to  infect  the  lymph  glands  which  come^iHiind  willi  its  primary  seat,  tluii 
to  be  currie<l  to  distant  jarbt  by  the  blood  ttream. 

In  the  more  characteristic  caafrt  of  keratoid  carcinoma,  i]\e  material 
which  can  l)e  scratKd  or  squeezed  from  the  cut  surface  of  tite  growth  it 
linn  and  granular- loo  king,  so  that  it  ik  very  like  the  secretion  of  a  setn- 
ccotis  gland.     It  oflcn  comes  out  in  the  form  of  long,  worm-like  masses. 

Histologically  a  keratoid  carcinoma  differe  from  the  itimple  variety  in 
some  other  rcsi>cctx,  as  well  as  in  containing  the  "  glolKs  "  or  "  birds'  nots." 
Not  infmiiiently  some  of  the  cells  have  prickle  edge-«,  exactly  as  in  certaia 
layere  of  the  normal  epidermis.  Anolher  peculiarity  is  that  (he  "  cancer 
bodies  "  are  much  more  plainly  seen  to  form  continuous,  tiud-like,  hnnching 
processes,  which  grow  more  or  less  vertically  downward  from  the  sur&ce, 
penetrate    the   deejier  slnictiires  and  push  them  ar.idc.      Indeed,   in  its 

Spical  forms  keratoid  carcinoma  may  be  «iid  lo  jirewnl  no  definite 
veoli.  The  suhsLince  that  inlen-enev  Iwtween  the  different  carKcr  bodie* 
was  all  of  it  I  ire -existent,  and  it  had  undergone  little  Or  no  change,  except 
that  it  w  commonly  infiltrated  with  leucocytes. 

It  seems  now  lo  have  l>cen  clearly  proved  that  the  so-called  " /toJnri 
uUtr,"  which  ot<:urs  chiefly  on  the  face  of  persons  advanced  in  life,  md 
which  i*  chanu  terijcd  clinically  by  its  vcrj'  slow  course,  it  only  a  variety  of 
keratoid  tarcinoma.  Ai'd  in  all  prolwbilily  (he  some  may  alw  tie  saia  of 
the  affection  termed  "  Cyliniiroma"  by  Killroth,  in  which  certain  peraliai 
hyaline  bodies  are  found.  Karh  of  these  kinds  of  growth  concerns  the 
surgeon  rather  than  the  physiciim. 

{()  Celumttar  Caninoma. — In  iSm,  Bidder,  of  Dorpot,  described  in 
" MuiJer' s  Arekiv,"  a  case  in  which  the  cells  of  a  soft  cancer  of  (he  pylons 
were  identical  with  those  of  "  columnar  "  or  "cylinder  epithelium."  Many 
other  instances  of  the  same  kind  have  since  been  recoTded,  and  it  has  ro«D- 
monly  l>een  cuilleda  "  cylinder  "or  "columnar  epithelioma,"  a  name  which. 
of  course,  must  be  changed  into  that  of  columnar  carcinoma,  if  we  are 
hereafter  to  use  the  term  epithelioma  in  the  wide  sense  given  to  it  in  the 
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|«aeBl  chipter.  In  all  probability  the  area  of  dinribuiion  of  this  form  of 
tanar,  a*  a  primary  growth,  hu  now  t>«cn  compIcCcly  mapped  out.  Il 
inclndc*  tbe  whole  alimcnuiry  caniU,  froni  the  caitlia  dounu'srd  lo  within  a 
(boR  dHtanoe  of  the  aniL%,  iIk  Inliary  poiMagCs.  and  the  gall  bladder,  and 
farcoTdtti};  to  Cornil  and  Ranvicr)  the  nan)  fossx,  the  upper  jjari  of  the 
uicriBe  canty,  and  |>erfa.i]H  the  ovaries.  Of  cotine,  scco^daT^'  nodules  may 
ooair  IB  *ihoin  paru.  [  liave  found  them  in  (he  liver  and  the  brain,  and 
cKher  obkcrven  io  the  Itings  and  in  twne*.  The  appearance  of  a  primary 
roluninar  careiiwma  a  commonly  that  of  an  irregular  shallow  ulcer  with  a 
wft,  rmiicd,  *lij;btly  projecting  border ;  Init  I  am  not  aware  that  it  could  be 
■dotiifted  by  ita  nik«d-eye  character  alone.  It  nuyyicM  an  abundant  juice, 
ftjil  i.r  tli«  columnar  celb,  which  are  often  j^ill  adherent  to  one  another  by 
-.  A  thin  Mctioo  generally  ihowv  that  they  arc  very  regularly 
-iround  the  lionlei*  of  long,  branching  channeh  or  alveoli.  Bui, 
and  Ranvicr  admit,  M)me  of  them  may  I>e  i)()l)Tnoti>hoii!*,  And 
:  :..i..,.  ;.'ut  I  ha^-e  clearly  seen  iranMlionii  between  thi«  and  other  fonns  of 
■  -Hirer,  not  only  in  examining  different  |>Tirn:Lry  growih.t,  bulnlso  sometimes 
lo  c»m[ttrtng  togrther  primary  and  lecondiuy  grtrnth.*  from  the  «mc  C3«, 
the  tendency  being  for  the  bller  to  approximate  toward  the  »imptc  variety 
itf  taieitxima. 

HiUtpntsU  ef  Otn<er. — The  development  of  Carcinorna,  generally,  hax 

'laleyun  been  tnvoiigaicd  by  many  hittologi«ts  with  inlinite  [wins,  but 

I  coQcluaon  at  which  they  have  airivM  is.  after  all,  a  mailer  of  inference 

'  than  of  direct  obtenation. 
TIhU  letKOcyte*  are  unable  of  thenudvcs  to  produce  epithelium  i«  atmMt 
cttabluhed  by  what  vt  known  of  the  healing  of  woimd^nnd  nlccrt  from  their 
mujgliu.  And  by  the  Micrcw  of  Revcrjin'»  |)racli(e  of  tnin«|>lanting  cuticle. 
One  acArocly  teems  to  need  the  corrobomli on  afforded  by  the  fact  that 
of  epithelial  type  arise  primnnly  only  in  iIumc  stniciurcs  which 
I  eyctbclial  dements.  This  fact,  indeed,  rests  upon  an  ex|»:rience 
rhich  b  no*  altogether  nnequivocal.  German  wriier»  still  cite  a  case  of 
fin:how'».  recorded  in  1850,  in  which  (he  tibia  is  said  to  have  been  affected 
a  primary  "  cancroid."  the  skin  being  healthy,  and  Otto  Weber  is  <)iioted 
\  having,  in  1859.  teUtcd  a  case  in  which  there  was  a  similar  lesion  of  the 
tower  JBw.  One  nuy,  however,  fairly  hesitate  as  to  the  value  of  such  ot»er- 
vatiow  made  at  a  lime  when  their  iheoreiical  signiAnnce  could  hardly  have 
tweo  opfoccialed.  I'ar  greater  weight  wotild  seem  to  l>elong  lo  the  fact  that 
WaUeyvr  and  other  recent  investigators  have  Cnilcd  to  meet  with  a  single 
inUBcc  of  the  same  kind.  Il  would,  indeed,  be  ei»y  to  account  for  the 
mraiinnil  oocnnence  of  exceptions  lo  the  rule.  Aiutt  from  the  diffirutty 
of  diacovniag  In  all  ciL«es  the  growth  which  is  really  priraarv,  it  might  be 
orgtied  thai  it  it  [Nynible  for  u  l^ion  starting  from  the  skin  to  extend  down- 
ward and  to  sprnd  into  the  deeper  stnictures,  ito  as  to  3[>|it:ar  to  have  begun 
ia  them.  Paget,  for  iosuince,  speaks  of  having  "  «een  two  examples  of 
prinHiy  epithelial  cancer  in  the  lym|>hatic  glaitd.s ;  "  one  was  in  a  iweep, 
wboie  grow  contained  a  brge  in:L«,  notwith).landing  that  (he  peniK  and  the 
^pjymw  appeared  lo  lie  un^fferied.  But  it  may  be  doubled  whether  the 
nucroKOpe  might  not  have  ihmnn  fre^h  light  upon  the  matter.  Thicmch 
ill  s  me  m  which  a  nodule  seemed  for  a  time  to  be  &ul>cuTaneuu<,  but 
'  bad  had  its  origin  ~ui  tbe  xweat  glandt.  And  I  ina)'  take  this  o|)por- 
of  olacrving  tlul  some  cartrinomata  »eem  definitely  to  arise  Irom 

■  mII*  belonging  to  the  gbnds  of  tite  skin,  or  of  a  mucous  membiane, 

Vtaiher  than  from  tmne  which  cover  the  Mir£k:e.  Further,  it  is  conceivable, 
■kw^fd^esled  by  Remak  in  1854,  that  a  fnign>ent  of  germinal  e  pi  I  lielium, 
oabodded  in  other  titauo  Ixou  focUil  life,  may  sometimes  afterward  develop 
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into  a  cancerous  tumor,  inslraid  of  Ibrmtng  an  innocent  dermoid  cyit. 
According  lo  Thicrioh,  it  is  no  uncommon  thing  for  cancel  to  arise  io 
the  wall  of  such  a  cyst  after  it  has  existed  for  a  number  of  >-eais ;  and 
Waldcyer  cites  an  instance  in  which  a  similar  change  occurred  in  a  congenital 
sacral  tumor. 

Even  recently,  however,  some  pathologists  have  maintained  that  although 
epithelial  cells  arc  formed  only  in  contact  with  pre-existing  epithelium,  they 
yet  arise  out  of  cells  which  arc  not  themselves  epithelial.  Klebs  speaks  of 
an  "  epithelial  infection,'*  hy  which,  for  example,  in  a  healing  ulcer,  the 
rctc  mucosiim  of  the  skin  at  its  margin  is  supposed  to  conven  the  cells  of 
the  adjacent  granulations  into  epithelial  cells.  Uiit,  as  Woldeyer  remarks, 
there  arc  striking  instances  in  which  a  cancer  fails  to  impress  its  own  charac- 
ters, cvi-n  upon  epithelium  with  which  it  happens  to  come  into  relation. 
Thus,  whereas  the  secreting  cells  of  the  liver  are  directly  concerned  in 
the  development  of  some  of  the  primary  carcinomata  of  that  or^an,  tbej 
arc  pushed  aside  by  secondary  nodules,  the  germs  of  which  are  derived  iron 
elsewhere,  .-ind  take  no  part  in  their  formation. 

In  1867  K&ster  propounded  the  view  that  the  cells  of  cancerous  growths 
in  the  skin  are  formed  from  the  endoihclia  of  lymph  channels.  This,  bow 
ever,  has  met  with  no  support;  Waldcyer  says  that  he  has  repeatedly  sera 
cancer  bodies  lying  in  immediate  contact  with  perfectly  unaltered  endothe- 
lium, and  although  he  admits  that  they  often  penetrate  into  lymph  channeit 
and  occupy  them,  he  maintains  that  it  is  far  from  being  aiwAys  the  C2x. 
On  the  whole,  if  wc  are  not  to  cling  to  the  notion  that  the  epithelial  oclk 
are  developed  by  germination  or  fission  from  pre-existing  cells,  it  would  seen 
to  be  more  easy  to  accept  the  view  that  they  arise  out  of  ordinar)'  leuco- 
cytes. For.  as  [  have  already  had  occasion  to  mention,  it  is  a  fact  that 
the  tissues  in  immediate  contact  with  a  primary  cancer  arc  very  commonly 
thickly  infiltrated  with  leucocytes;  and,  if  ihey  do  not  conlribmc  to 
the  new  growth,  ihcii  presence  requires  to  be  explained  in  some  other 
way.  It  IS  not  unlikely  that  they  .ire  the  results  of  a  reactive  or  infiam- 
matory  process,  of  which  a  more  intense  degree  is  seen  as  ulceration  of 
the  growth.  Waldcyer  points  out  thai  the  cancer  cells  ihcnt'cU'cs  an 
altogether  passive  when  ulceration  occurs;  ihey  break  down  and  esca|< 
with  the  discharge.  But  there  can  be  little  doubt  that  the  putrid  and 
offcD&ivc  character  of  the  ichor  which  exudes  from  an  open  cancer  is  doe 
to  the  extension  inward  of  a  septic  agency  along  the  epithelial  columns 
aod  through  the  alveoli,  which,  as  we  have  seen,  communicate  with  one 
another. 

Caittms  Decay. — Carcinomata  arc  liable  to  ceruin  retrograde  changes, 
beginning  with  their  substance.  Like  sarcomata  and  aUnosl  evxry  other 
kind  of  bard  growth,  they  are  apt  to  undergo  "caseation."  Whether  this 
is  altogether  spontaneous — an  indication  that  the  cancer  bodies  have  reached 
their  natural  term  of  life— or  whether  it  is  due  to  interruption  of  blood  supply, 
has  not,  so  far  as  1  know,  been  ascertained.  But  it  often  affects  all  but  the 
narrowest  passible  growing  margin  of  a  tumor,  especially  of  a  secondary 
nodule.  vVnd,  not  uncommonly,  where  a  caaeating  tumor  is  seated  in  ibe 
interior  of  a  solid  organ,  such  as  the  liver,  its  centre  softens  down  so  as  to 
produce  a  cavity  filled  with  a  straw-colored  albuminous  liquid. 

Coiloid  Traniformation. — But  the  most  remarkable  degeneration  of 
cancers,  and  one  which  never  occurs  in  sarcomata,  is  the  "ci»//«wiy."  Chemi- 
cally there  is,  I  believe,  an  exact  analogy  for  it  in  the  substance  of  the 
thjToid  body  when  enlarged.  Colloid  material  differs  from  mucus  in  not 
bemg  precipitated  or  rendered  opaque  by  acetic  acid,  and  also  in  containing 
sulphur.  Cancers  which  undergo  this  change  sometimes  occur  in  the 
breast,  but  scarcely  anywhere  else,  except  within  the  abdoiuco.     At  the 
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|»3r1ons  one  ciii  sonKtimew  tntcc  very  clatrly  the  gradual  ronvcnion  of  a 
simple  ijorcitionu  mtu  <:uHi)i().  Until  the  nature  of  the  colloid  dc-gtrncraiioii 
ms  undeiuood  by  [iailt»W'''CK>  there  was  no  greater  piuxle.  The  atidomeii 
was  sometimes  f^niitd  filleu  with  enormous  gelatinous  ini.vies,  in  which  the 
nucnncuiie  i^owed  no  definite  structure,  but  which  yet  (lenelnte^i  organ* 
and  dcsUMye<l  them  in  such  .1  wnv  at  clenrly  to  »how  th;it  it  jmNteKMrd 
raalifcnani  clum(**.en.  In  il{47,  Virchow's  idea  w^ix  thnt  it  wili  nothing 
eUe  Ihaii  a  |icnu.tent  condition  of  the  geUtinoii»  cxndiition  out  of  which,  at 
ihat  time,  he  imagined  all  cnnceni  to  develoj)  lhemselvc>.  l-ong  aAerwards 
it  was  dencTiIictJ  as  a  sejxarate  and  a  very  anom:iloti:'  %'nnety  of  cvcinonu. 
But  of  late  the  doctrine  thiit  it  in  the  result  of  a  peculiar  de^-cnetative  proems 
has  met  with  general  acceiitancc.  There  can  l>c  no  dontil,  however,  that 
much  new  material  a  laid  dovm  from  the  blood  in  a  growth  which  iit  under* 
going  this  change,  for  its  alveoH  have  so  enormously  increased  in  site  that 
ihey  art  often  tuihle  to  the  naked  eye.  Indeed,  formerly,  when  the  siruc- 
lure  of  <uu'cinoinata  was  not  known,  the  terms  "  alveolar  cancer"  and 
"  relkulated  cancer"  were  often  employed  as  synonymims  with  colloid. 
The  e|>illielial  cells,  however,  themselves  iKcome  swollen  out  intu  gtisitening, 
structureleu  glolies.  And  it  is  only  toward  the  centre  of  Mime  of  the 
alveoli  that  a  few  unaltered  celU  may  still  remain  visible.  Colloid  growths 
have  a  yellow  tint,  which  Krrves  to  di.-(tingui»h  them  from  the  myxoinata 
which  formerly  were  confounded  with  them.  Immense  m:i-'«e.t  of  cancer, 
having  undergone  this  degeneration,  sometimes  fill  the  alxlominal  c-avtty, 
lying  m  great  |iart  loose  and  unattached  to  the  seroiLs  membrane.  In  such 
cases  ii  may  he  only  after  careliil  search  that  one  diacoven  any  portion  of 
the  growth  in  an  unaltered  state. 

Heredify. — Hitherto  1  have  siioken  of  tumors  ns  if  they  Iwd  only  a  local 
origin.  But  there  is  another  side  to  their  ictiology,  which  is  commnnlv  ex- 
ptnsed  in  England  by  the  statement  that  they  are,  or  may  be,  tffHstittihonal. 
The  proof  of  tnis  lies  mainly  in  the  lacl  that  malignant  growths  undergo  trans- 
miNtion  by  inlivrilance.  The  ex|M;ncnce  of  Sir  James  I'aget  is  very  striking  ; 
in  hU  huipiial  days  be  found  that  tlie  proportion  of  caxes  in  which  a  famUy 
tendency  could  l>e  traced  was  one  in  six ;  nibsetjuenilv,  in  private  practice, 
he  made  it  one  in  four,  and  still  more  recently  it  has  oecomc  one  in  three. 
It  is  true  that  these  results  might,  j>erha)^if,  lose  much  of  their  apinrent 
ngnificaiice,  if  we  were  to  inouire  as  to  the  proiwrlion  of  healthy  [lersons, 
choten  at  random,  who  would  Ik  found  to  have  had  one  or  more  relations 
afle<;ted  witli  cJincer,  sijpjKMtng  their  family  hi^ory  to  be  scnilinixed 
with  uiflii^ient  care.  Itiii  stime  of  the  cases  recorded  by  I'aget  and  by 
Others  are  fur  loo  striking  to  lie  set  down  as  mere  coincidenix:^.  Thiu  a 
lady,  who  died  with  cancer  of  the  stomach,  had  had  seven  children  and 
about  thirty  gnmlrhildren  wlio  grew  up.  Some  of  them  were  still  living ; 
but  a  daughter  had  already  died  with  cancer  of  the  stomach,  two 
nanddaughters  with  <ancer  of  the  uterus,  a  granddaughter  with  t^aiux'r  in 
the  breast,  a  gramlson  with  cancer  in  the  tiladder,  a  gniiulsoii  with  c.wcvr  tn 
the  rectum,  a  gnndson  with  cancer  in  the  axillary-  lymph  glands.  A  )M>ini 
of  con^derabfe  importance  is  that  where  the  disease  is  transmitted  by 
inheritance  it  often  9y;)|)ear«  tn  the  descendants  at  a  much  earlier  age  than  in 
the  first  patient.  Tnus,  a  young  lady  of  twenty-four  died  of  "  epithelial 
cancer  "  of  ll»e  pharynx ;  her  mother  had  l>een  attacked  by  cancer  when 
between  forty  and  fifty  years  old,  her  graiKlfather  Iwtwcen  sixty  and  seventy, 
<  great-aunt  at  about  forty,  her  great -grand  mot  her  at  eighty  or  older.  A 
schoolfellow  of  my  own  died  of  cancer  of  tlie  rectum  lieibrc  be  was  forty 
ycats  of  age;  his  lather  and  his  grandfather  were  believed  to  have  also 
suRined  frwn  cancer,  btii  at  advanced  periods  of  life. 


the  S/.  Bart^hmexe' t  ffotfiital  Refertt,  for  1866,  Mr.  MoTtanl 
Balccr  analysed  105  of  Pagct's  cases,  and  carefully  investigated  the  cpies- 
tion  whether  the  a[>i)earantc  of  cancer  in  succcsuvc  mcmlicre  of  the  same 
family  cotild  be  atlribuicd  to  the  mere  propagation  of  a  local  defect,  or 
(in  other  words)  of  a  tendency  on  the  pan  of  some  one  organ  to  a  speiul 
morbid  change.  But  he  found  that  it  was  hardly  more  common  for  the 
disease  to  occur  in  the  same  spot  in  two  members  of  ihc  same  family  is 
turn  than  for  its  ■xsX  to  be  quite  dilTcrcni.  A  scarcely  less  im|)ortanl  point 
is  whether  the  inheritance  is  limited  to  a  particular  kind  of  new  growth  in 
each  case.  In  regard  to  this  Cohnhcim  observes  that  sometimes  a  mothn 
suffers  from  adenoma  of  the  breast,  and  hei  daughter  aflenrards  Itoib 
cancer  of  that  ur^^an.  And  among  Pagec's  observations  there  are  several  in 
which  il  seems  elcar  that  carcinoma  occurred  in  one  member  of  a  family  aod 
sarcoma  in  another.  So,  again.  Sir  William  Jenner  mentions  the  case  of  a 
man  who  had  cancer  of  the  tongue,  and  whose  child,  twenty-two  years  before, 
had  died,  at  the  age  of  two  or  three  years,  with  disseminated  malignant 
growtlis,  which  one  may  presume  to  have  been  sarcomata. 

But,  in  truth,  there  are  pounds  for  stretching  to  the  widest  posgblc 
extent  our  conception  of  the  inheritance  of  a  tendency  to  tumor  formaiioii. 
In  the  course  of  the  discussion  of  the  Pathological  Society,  in  1874,  Mt- 
Hutchinson  remarked  that  persons  who  had  common  warts  in  large  numbers 
generally  had  hud  relatives  ajfccicd  with  cancer.  And  i  know  1h.1t  Dr. 
Goodharc  shares  with  me  the  impresion,  based  upon  oui  observations  ia 
the  deadhutise  al  Guv's  Hospital,  that  it  is  very  common  10  find  all  sorts 
of  innocent  tumors  in  the  bodies  of  those  who  have  died  of  malignant 
growths.  On  the  other  hand  Paget  has  insisted  on  the  frwjiicncy  with 
which  the  liability  to  sebaceous  cysts,  or  to  certain  multiple  osseous  tumors, 
is  transmitted  by  inheritance. 

Thus,  it  seertu  clear  that  the  hereditary  propagation  of  cancer  is,  aJtet 
all,  only  [)an  of  a  widely-spread  difltision  of  new  growths  of  vahous  kinds 
in  certain  familie*  rather  than  in  others.  And  the  larger  hall'  of  the 
letiology  hoii  obviously  still  to  be  made  out. 

It  seems  to  In:  certain  tliat,  to  ilhc  the  words  of  Sir  James  Paget, 
the  {[rowth  of  cancer  often  quickly  follows  "deep  anxiety,  deferred  hope, 
or  disappoint  men  I,"  in  such  a  way  as  to  suggest  tlut  mental  conditions  may 
play  a  part  in  its  caiuacion. 

The  Ongin  of  Caneer. — According  to  Cohnheim.  there  b  but  ortc  wsy  ib 
which  it  is  conceivable  il)at  a  ncn-  growth  should  arise  in  an  adult,  and  that 
Vi  by  a  [lortion  ofembr)-onic  tissue  having  become  arrested  in  its  develop- 
ment during  faetal  life,  and  having  remained  shut  off  until  its  dormaot 
ca|)acities  have  ultimately  roused  into  activity.  Such  an  hypnthcsb  was,  I 
believe,  first  propounded  by  Virchow,  to  account  for  the  remarkable  fact 
that  enehondromata  arise  in  connection  with  bones,  but  never  from  per- 
manent cartilage;  he  supposed  that  a  fragment  or  the  original  car- 
tilaginous rvprettentatton  of  the  bone  might  remain  unossificd,  and  mij^fat 
ultimately  form  tlie  staiting-point  of  a  tumor.  Colmheiin  maintains 
that  cancers  arc  particularly  a;)t  to  ari.>ie  at  spots  whicti  (as  in  the  case 
of  the  orifices  of  die  great  mucous  channels)  are  the  seal  of  somewhat 
complicated  procewrs  in  the  development  of  the  embryo,  so  that  mii-oln- 
tions  of  the  exiemsl  germinal  layer  may  be  supposed  likely  to  occur  there- 
The  ultimate  formation  of  the  new  growth  he  attributes  to  a  failure  of 
"  physiological  resistance  "  on  the  part  of  the  normal  tissues  around.  A 
somewhat  similar  notion  was  put  forth  by  Thiersch  in  explanation  of  the, 
liabilitj'  of  aged  persons  to  keratoid  carcinoma;  he  attributed  it  to  t'^" 
atrophied   and  inelastic  condition   of  the  fibrous  texture  of   the  skin 
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Ivanccd  periods  of  lifc,  whereby  he  supi>c»ed  th«  exinraon  downward  of 
the  cptdctmis  to  be  bciliiaicd. 

There  can  be  no  doubi  that  Cohnhtfim'i  tlicotj- 1»  rx-Adily  appikablc  to 
rcruia  kind»  of  tumof.  It  ui  probably  inie,  .to  £ar  a.«  the  dermoid  cy^ts 
Mc  concencd  :  and  it  nay  ijcrhaps  account  for  the  frenucncy  wiih  which 
growths  uuc  in  the  uicrui  or  in  the  breams  of  unmarried  wumen  in  ttu;  later 
jfon  of  life,  sioee  in  such  penons  the  organs  in  qiieMion  no  doubi  contain 
i;nnft  which  fail  to  ret:eive  their  nonnal  phyiiiologK  al  tiimuiuv  A«  regards 
the  bnast,  indeed,  Dr.  Creighton  has  wrorlced  nut  3  .liraitnr  idea  with  extreme 
care  aod  in  great  detail.*  Having  Utidied  fully  the  normal  [irr>i:eH«  of 
cvohilioa  or  "unfolding  "  which  the  mamtna  undervoni  when  |)reii;mng' 
tor  its  secretory  funcdons,  he  finds  that  the  growth  of  tumors  in  it  may  be 
T^udcd  OS  M  modiftcation  of  that  process,  under  what  he  tenn«  "  ipurioiis 
ttitBoUlion."  occurring  at  a  time  when  the  organ  is  in  a  (|uicM:ent  con- 
ditioa.  Bui  il  b  ob\'ious,  ihotigh  Cohnhcim  does  not  leem  lo  think  so, 
thai  socb  theories  alTord  no  explanation  whatever  of  the  miMery  of 
Qnaor  developfnent.  How  a  fragment  of  tissue,  after  lying  dormant 
fot  years,  can  prodtKc  a  carcinoma  or  a  sarcoma,  still  remains  entirely 
naexplaiiicd. 

Moreover,  there  are  some  facts  which  seem  to  me  to  s-how  eonrtuiively 
that  the  iheor>'  of  dormant  embryonic  masses  is  at  least  not  tcnivcnally  true. 
I  refer  to  the  production  of  tumors  by  injuries,  and  to  tlieir  appeiiring  in 
tpoti  which  have  for  a  long  time  previously  been  the  ieau  of  vuriuu>  Uh^  imd 
accideatal  lesions.  As  regards  the  traumatic  origin  of  cancun.  Cohnhcim, 
iadced,  tKkfsnpa  most  uncompromising  altitude.  He  cites  Boll's  uatemeni 
that  in  twelve  percent,  of  the  cancer  cases  operated  on  by  tvtngenlx-ck  there 
had  been  an  injury  before  the  growth  was  develoi^d )  tiui  he  declares  that 
Mcb  a  niodc  of  cauution  is  nothing  less  than  an  impossibility.  He  believes 
itat  lui  experimenu  on  animaU  have  enabled  him  to  study  all  the  cuiigeative 
or  icilLuiunatory  processes  which  are  capable  of  resulting  from  injuries,  and 
that  sicb  ob^Tvation*  are  final.  But  the  following  cases  relateu  by  Paget 
•Cera  to  me  to  prove  the  contrary : — 

A  boy  w»  aire iden tally  wounded  In  one  eye,  which  wa*  sound.  Within  a 
few  dap  a  mctlullary  tumor  grew  from  the  eyeball ;  it  was  removed  three 
wrdu  later,  but  it  iiuiclcly  recurred,  and  destroyed  life.  Another  l>oy  fell 
andrtmck  ht*  knee;  swelling  followed,  which  was  at  first  supiiosed  to  be 
ta&UDniatof>' ;  but  it  inrrea^,  and  proved  to  be  a  large  niedtiilury  growth 
tnaad  the  lover  end  of  tl>e  femur.  A  steady  man,  at  his  work,  slipped, 
and  ttraioed  or  broke  his  fibula ;  the  injuiv  led  to  pain  and  swelling,  and  in 
the  comae  of  eight  weck^  there  was  founa  to  be  a  growth  of  large  siie  out* 
dde  tad  within  the  shaft  of  the  bone. 

Many  iiMaiKc*  con  be  cited  in  which  a  malignant  tumor  appears  10  arise 
o«t  of  vrnie  chronic  local  lesion.  Tlius  il  is  well  known  that  a  keratoid 
cancer  Kinictimes  appears  in  the  cicatrix  of  a  burn  on  the  arm  or  on  the 
kaiuj,  where  tuch  a  growth  is  otherwise  rarely  seen.  A  similar  affection  of 
the  tongue  often  folloiis  khthyosis.  or  white  syphilitic  patches,  at  the  end 
of  Kveral  year*.  In  the  common  bile  duct,  a  carcinomatous  growth  is  very 
frwHuntly  traceable  to  irTii;tiion  of  its  mucous  membrane  by  gall  clones. 
Abo  I  have  accn  more  itian  one  instance  in  which  a  malignant  growth  in  the 
poMcrior  wall  of  the  urinary  bladder  has  seemed  to  have  been  caused  by  the 
nprateil  introduction  of  catheters. 

I  am  not  wire,  howci-cr.  whether  most  of  these  fiicts  arc  so  absolutely 
iacoaifatible  with  Cohnlvt-im's  theory  as  he  himself  seems  to  xup|>ose. 
One  mcU  ^tmit  th.tt  ii))ury  or  irritation  of  a  port  gives  rise  to  the  forma- 
tion uf  a  new  gruwlh  only  in  very  exceptional  cases  ;  and  it  is  surely  not 
I W  llie  llijnialogy  and  PMholog;  of  the  Bmii."  Svo,  London,  1878. 
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impossible  that  a  doraiant  fragment  of  embryonic  tissue,  if  its  presence  thete 
may  be  assumed,  should  find  in  the  injury,  or  the  irritation,  the  stimulus 
needed  to  arouse  it  into  activitjr. 

The  cases  which  it  is  most  difficult  to  reconcile  with  such  a  view  seem  lo 
be  those  of  cancer  in  the  scars  of  bums,  and  (on  account  of  their  frequency) 
those  in  which  cancer  of  the  tongue  follows  ichthyosis,  or  in  which  cancer 
of  the  bile  ducts  is  set  up  by  gdl  stones. 


SYPHILIS. 


n  or  T1IK  DISKASE — OMCIN  AND  INCUBATtOK — rKIMAKV  I.RSrON — IN- 
rCCHNC  A!«n  SOFT  *0*f^ — PREMONtrORV  STAGE — SKCONIMKV  LESION'S  OF 
nUK.  TIIHOAT  AMU  UOUTH,  SVKS,  KTC. — TXRTIAKV  LESIOKS  OK  SKIN, 
TOWOVK,  PALATK,  HONES  ANO  TESTES  —  DIAGNOSIS  — INKECllOH  —  PATH- 
OtOCT — MC0C.KO!US — TKCATMKKT. 


Omndering  how  modem  is  the  dbiinclion  Iteiwevn  tneaileA  and  inull- 
poi— ^beucs  unlike  one  another,  and  each  remarkably  definite  in  its 
dnnctex^-one  can  hardly  be  surprised  thai  neither  the  medical  wriiin^pt 
of  Mitiqiiity,  nor  even  ihoic  of  the  middle  ages,  contain  descriptions  of 
nrphilia  as  an  affection  sm'  generit.  What  Am  drew  attention  lo  this 
aitax  was  it^cpidenic  prevuence  in  Iialyat  the  end  of  the  fifteeiuh  century, 
iriwn  Charles  V'llI,  of  France,  invaded  and  occu]ii«d  Naples  Tlie  general 
■ppocitioa  then  was  that  it  was  a  new  malady ;  but  some  yean  bier  the 
nggeation  was  made  that  it  had  been  brought  from  the  We^it  Indies  t>^ 
the  wilors  of  Columbia,  who  arrived  in  Euroiie  about  the  time  when  it 
tvolie  out.  Howei-er,  there  are  grounds  for  the  belief  that  the  diMfa^te  had 
bcm  observed  in  France,  in  Germany,  and  in  Italy,  as  well  as  in  Spain, 
brfafc  the  expedition  of  Clurles  VIIl  (1494-5),  and  when  Columbus  had  not 
ytt  reached  Palot  (March,  1493),  **'  "'  ''^^'  ^^  *"*'/  T^ccntlv  Unded  his 
■en  thcrr.  And  cnti<~al  imjuirin  tcvm  lo  show  tliat  in  nil  probability 
trahililic  affections  weie  liy  no  means  unknown  during  p^l:^-il>ll.s  rcnturics, 
Huoqgb  they  were  coofbunded  with  other  maladies,  and  [larticubrly  with 

The  Italian  epidemic  of  1494  and  the  sultsetiuent  yean  was  extra- 
Oidtnarily  icvere.  [.ancereaux  »aj^  that  almost  a  twentieth  jan  of  the 
popobtion  were  attacked,  and  llul  although  fc-w  died,  fewer  Mill  were 
cntiRljr  cured.  But  the  diKraxe  soon  lost  its  iie^lilcntial  chararlcr,  and  by 
ihc  middle  of  the  sixteenth  century  its  tv]ie  rc-^rmbled  that  with  which  we 
are  do*  bmiliar.  A  point  worthv  of  notice  is  tlut  '\\*  difftuion  was  at  first 
aicribet]  to  climatic  inlliKnccs,  in  ignorance  of  it«  real  mode  of  [>rti]Nigatiun. 
Snnllcr  epidemics  of  syphilis  hxvt  since  been  observed,  which  luve  some- 
limabcen  entirely  misundeistood,  and  described  under  a  variety  of  names; 
am)  aoBie  afleciions  lon(t  regarded  as  peculiar  to  certain  regtouK  have  only 
recratijr  been  determined  as  modifications  of  syphilis.  Uniler  the  former  head 
I  Boay  mention  a  disease  which  ailac-ked  one  hundred  and  eighTy  persons  at 
BrOnn,  in  Muravia,  in  157S,  one  which  raged  in  Canada  in  1780.  and  the 
lievo""ofFiumc, at  thebeginning  of  ihi*  century ;  under  the  latter  the 
«,"  which  prevailed  in  the  «-est  of  Scotbnd  during  the  cighlccDth 
/,  and  the  "  Radesyge  "  of  Sweden  and  Norway. 
^  At  the  pretcnt  lime  the  dbease  it  found  in  almost  every  part  of  the 
'vorid,  bot  with  dilTerenl  degrees  of  frequency,  according  as  the  conditions 
are  iivocaUc  or  otherwise  for  its  usual  mode  of  {iropof^tion.  Bui  among 
the  iahabitsnts  of  Iceland  it  is  said  never  to  have  established  itself,  although 
it  fcM   tepeatcdty   beeu  introdaced    by   sailors.     And,  according  to   Ur. 
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Livingstone,  in  the  natives  of  pure  blood  Id  the  centre  of  So«ithem  Africa 
it  duc«  not  pcnist  in  any  fonn.  but  get>  well  qioDtaneoml^'.  Tht 
K-vciity  of  s)-phtlis  in  different  countries  u  vniiahle.  In  China  and 
in  Jujian  it  xcnns  to  be  generally  mild,  and  l^nccrenux  cites  French 
physicians,  who  had  studied  it  in  these  countries,  and  have  suggested  thu 
Its  vinilcnce  has  gradually  become  attenuated  by  il$  wide  diUfinion  throngh 
the  ]io|iiihtion  in  successive  generations.  U[)on  the  «ime  authority  it  it 
stated  to  acquire  a  disproportionate  degree  of  inten«ly  wlu-n  ii  jKiKtes  from 
a  Chines  to  a  European.  Simibr  a.-wrT[ions  have  been  niiide  with  n^id 
to  it«  trannnisKion  from  one  race  to  another  clsm-here.  Hut  its  wontt  fornn 
always  appear  in  seaport  towns,  where  vice  and  intemjiemnce  pm'ail 
together;  and  it  is  also  aggravated  by  unfavorable  hygienic  conditions  of 
ftllkinds. 

The  term  "  Syphilis  "  seems  to  have  been  invented  by  FracaMoriitt,  who, 
in  1531,  piibU^rd  a  poem  in  which  he  related  hovr  S)^AiAii,  a  shepherd,  wat 
stricken  by  A[xtllo  with  the  new  disease,  which  was  even  then  not  recognized 
ai  venereal.  The  French,  from  a  very  early  period,  contrasted  ki  fftilt  with 
ia  grwie  vfrMe,  juM  m  in  England  "  tmallpcMC,"  which  we  now  regard  as  a 
nngle  word,  furtncrly  conveyed  a  similar  distinction.  Many  olher  name* 
employed  in  varioiTs  countries  indicated  a  belief  that  it  had  l>een  introduced 
by  communication  with  foreignera.  Thus,  while  itwa»"inalde  Napli->" 
to  the  French,  it  was  lo  the  Italians  "mal  fi^incesce; "  and,  unhaMnly, 
the  Sandwich  Islanders  originally  knew  it  «s  the  "  English  di-->ettse.'  Al 
onetime  (he  mo»t  common  designation  for  it  was  thot  of  "  lues  ttnerfa," 
whir h  dales  b.ick  to  Kcmelius  (1556).  Hut  it  is  lo  be  observed  that  the 
*'vencre:il  diseiue"  was  held  to  include  both  gononhtea,  proved  to  be 
distinct  by  RiconI,  in  1831,  and  the  toft  chancre,  which  many  obiter%-ert 
now  regard  .-uan  indci>en(lent  affection.  Indeed,  the  concqdton  or^)hil>« 
as  A  general  malady,  comparable  with  the  exanthemata,  hod  no  ezKtence 
until  about  forty  ycaisago.  It  is  Inic  that  John  Hunter  (Je:scn1>ed  a  consii- 
tutional  form  of  Ihc  venerea]  di»ea§c,  but  he  cxprc^ly  taught  that  the  action 
of  the  poison  on  the  blood  was  different  from  that  which  occiimrd  in  any 
kind  of  fever.  Since  the  modem  view  with  regard  to  it  has  g.iined  geiMtal 
acceptance,  the  name  of  Syphilis  has  supcr§cded  all  others.  That  this  view 
should  be-  firmly  held  is,  indeed,  of  the  lint  importance.  One  may  alnwtt 
tay  that  the  physician  ought,  as  far  as  possible,  to  thrust  out  of  his  sight  the 
Idea  that  the  disease  carries  with  it  the  stigma  of  im)nirity  derived  from 
illicit  intercourse.  There  are  many  ways  in  which  a  person  mny  tail  a  vic- 
tim to  sy|)hilis  without  any  breach  of  morality.  And  in  exceptional  instances 
one  musi  be  prepared  to  recognize  its  manifold  varieties  in  patients  of  cither 
sex,  at  any  age,  and  in  every  position  of  life. 

Ct/une  4^ the  Disfiue — hcuhation. — When  a  person  Is  infected  with  the 
nyphililic  vims  there  ebpscs,  in  uncomplicated  cases,  a  considi-rable  intern's! 
of  time  before  ony  change  is  obsened.  The  disease  is  like  the  acute  con- 
tagious levers,  in  having  a  period  of  incubation.  It  Is  very  rcmarkaUe 
that  this  fact  was  unknown  until,  between  1856  and  iBfia,  certain  experi- 
menters inoculated  syphilis  upon  healthy  individuals.  Prof.  Itaumlcr,  in 
Ziemmcn's  "  Nand6uek,"  brings  together  thirty-one  obser^-ations  of  ihii 
kind,  in  the  very  targe  majority  of  which  the  incubation  was  from  fifteen 
lo  twenly-fivc  days.  Once  it  was  only  ten  days:  four  limes  bctwc<ii 
thirty-five  and  forty-four  days.  In  1S65  Foumier  recorded  a  scries  of 
cases  in  whirh  the  affection  had  developed  itself  naturally.  The  innibation 
was  more  oflen  over  than  under  three  weeks ;  it  not  in^vquently  ivached  a 
month  or  six  week*,  and  once  was  prolonged  to  ten  weeks.  In  one  patient 
of  Biumler's,  in  whom  the  exact  date  of  exposure  to  the  poison  was  known. 
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the  inculalion  m-as  iw«nt)'-five  days ;  in  another,  in-enty-ninc  dnyK.  The 
idea  Uiat  no  »uih  |>eitod  o<*<:iirred  was  Iwied  partly  »|ion  a  natiinit  tendency 
to  ncrilw  the  disease  tu  tli«  Ltit  imjnirc  interroiiR'c  prrccijing  its  appear- 
ance, partly  u|ion  ibe  cirmmntajire  tliat  anotlier  virus  <*')ii<:h  pmducctt  an 
effect  aliiioot  U  aace,  is  often  iriiitNmilted  in  awocialion  with  that  of  syphilis 
proper. 

/^mary  Stage.' — Tlie  earlie<it  symjilomof  *yi>hilis  U  manifested  at  the  seat 
of  infettion  ;  il  is  xjiolcen  of  as  thcfrima/y  levion,  while  the  mure  remote 
symptoms,  whir h  appear  ebcwhere,  are  tenned  s«andaiy.  It  in  generally 
(^ted  a  *'  rJuncre  ;  bat  upon  the  skin  iti  typical  character  in  that  of  a  flat, 
red  pa|nile.  Tht«,  which  i.s  at  find  very  s^mall,  wjon  in<.Ten>es  in  .size,  and  as 
il  grow>  larger  beromcs  tniiurated,  ia  ibat  to  the  touch  it  feeU  like  a  litlte 
piece  of  carlibfce  let  into  the  jiari.  After  a  week  tir  ten  rta):s  il  rnay  derujna- 
mate  .tlighlly  ;  or  a  little  moi.tture  may  ooxe  from  itx  Mirfai  e,  and  prr«enily 
dry  up  into  a  thin  Hcab;  or  it  may  continue  to  look  shining  and  glaite<!  ;  or, 
Ua>t]y,  it  nviy  hecome  excoriated,  and  slightly  dejiresNed  in  it»  centre.  Upon 
t,  mtirom  membrane,  tlie  primary  aflfeclion  tieenut  to  begin  a>  a  very  !(ma)l, 
itching  vesicle  with  a  reddened  ba.ie,  which  ttoon  breaks,  forming  an  eroction,  and 
afterward  ashidlow  ul<'cr ;  thi.-t,  loo,  ac^qiiires  an  in<]urated  floor  ax  it  enl.irges. 

The  liLitoliijjy  of  these  lesions  \\sa  !>ecn  investigated  by  sevcni!  olMervera, 
but  e.s^iei-ially  tiy  Bieatadecki.     A  very  almndant  infiltration   of  nucleated 

jln  is  fotmd,  not  only  tietween  the  i:x>nnective-lis!ciie  bundles  of  ttie  skin  or 
coun  memhrane.  but  aim  in  the  adventilia  of  the  blood  vcvtels,  which  are 
><t  by  it.  Eticsiadecki  Mates  that  there  in  an  oitual  develoj>ment  of 
tive-lijKue  fibres  towanl  the  periphery  of  the  indurated  mam,  and  that 
this  li  the  ( aiLse  of  iu  hardness,  which  by  Auspitx  had  l>cen  atlrilmteil  to  the 
presence  of  a  |ie<-uliar  amorphous  mateti:!!  [lacked  inttie  inteislices  liclween 
the  cells  and  tlie  spaces  in  which  they  lie. 

The  coiir^  of  Uie  primary  alTeclion  of  syphilis  varies  in  diflferent  caaea. 
Someiinn-s  it  <)ui<  kly  louses  away,  leaving  no  trace  of  its  iiresen<re,  but  when 
it  is  of  i:irge  sixe  it  generally  takes  many  months  in  stib%iilin^,  anil  upon  the 
skin  its  site  rcauuns  marked  by  a  browo  pigmented  patch,  with  more  or  les* 
uperfii'ial  scarring  in  its  centre.  On  the  other  Iiand,  nnicous  membranes 
never  show  pi){ mentation,  and  all  that  is  left  by  even  the  largest  {lapule  U  a 
lilUe  vascularity  and  loosenesi  of  texitiic.  Mr.  Hutchin.'ujn  has  drawn  aitei]- 
tion  to  the  &ci  that  in  some  individuah  3n  induration,  like  <:anil3ge,  aiijiears 
again  and  apun  during  a  |>eriod  of  so'cral  years,  cxar-tly  where  a  former 

Sphilitic  leston  was  situated,  without  any  fresh  infeclion.     Ultimately  even 
le  pigment  disapjiears,  and  it  may  then  be  quite  im|<owibIe  to  discover  that 
the  latient  had  ever  Miffercd  from  primary  syphilU, 

Hitherto  I  have  avoided  speaking  of  the  typical  primary  syphilitic  lesion 
as  a  chancre,  for  I  wish  10  bring  prominently  forward  the  view  that  if  (as  is 
often  the  case)  il  has  the  diaractcrs  of  a  cliancrc,  they  are  accidentally  present 
rather  tlun  essential  to  it.  At  least  this  seems  to  mc  to !«  the  amplest  way 
of  stating  lite  results  of  investigations  which  have,  within  the  Ia.sl  few  years, 
been  m:idc  with  reji^rd  to  the  mutual  relations  of  certain  different  kinds  of 
venereal  >ores.  And  Biumler  actually  calls  the  affection  which  I  have  been 
dexribing,  not  a  chancre,  but  an  "ulcerating  sclerosis." 

In  1853  Ba**reau  took  the  pains  to  trace  to  their  ori^jin  in  the  opposite 
sex  a  numlter  of  venereal  ca.ses  ;  and  this  method  of  "  con  frontal  ion  "  (as  he 
termed  it)  showed  that,  whereas  sores  which  were  followed  by  secondary 
sj^mtiioms  had  been  derived  from  persons  who  thcraselvcB  suffered  under 
umiiar  effects,  other  sores,  which  remained  simply  local,  or  which  at  inowl 
were  attended  with  suppurating  buboes,  came  from  individuals  in  whom  the 
disease  had  likewise  Siiled  to  jiruduce  any  conaituiional  clfccis.  Hi.i  views 
were  soon  afterward  adojned  by  Kicord,  who  indicated  a  number  of  distinc- 
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tions  between  [he  two  Vindw  of  lerionK  in  cjiieMion,  of  which  one  l)ecanie 
known  a«  the  "  iinhirated,"  '■  Htinterian,"  or  "  infecting  "  chancre,  and  the 
other  as  the  "soft"  or  "non-infcclinj[  "  chnncre.  His  account  of  the 
infecting  chancre  need  not  be  ([uoted  in  thiit  pluce,  except  that  I  mu»  men- 
tion the  iinjmrtnnt  fact,  which  wax  now  brought  out  for  the  fint  tiine,  thai 
the  ordinary  slight  »ecrelion  of  tnich  a  sore  cannot  be  innailated  upoo  Uie 
bearer  of  it,  nor  ii|>on  any  other  indivi<)uat  who  hau  already  hod  lyphilts. 
Bidenkap  has,  indeed,  ^ince  found  chut  there  are  occasional  exceptions,  tt 
being  sometimes  "auto-inooilable  "  during  the  early  stage  of  the  disease, 
when  there  have  as  yet  been  no  conKtitiilional  ^ymploms.  Btit  nich  olxterva- 
lions  evidently  do  not  .-iffect  the  principle  on  which  the  rule  txex|ilaii>ed,  sioce 
they  arc  strictly  tiandlel  with  the  well  known  circumstance  that  vaccination 
can  be  succextfully  performed  at  the  commencement  of  smalljiox  before  the 
general  eruption  apjieaix.  Ricord's  description  of  the  non-infecting  chancre 
was  that  it  l>eginx  (without  any  incubation)  in  aptiMnle,  which,  in  two  or  three 
daySi  breaks;  that  there  is  then  formed  a  deej),  iitinched-out  ulcer,  with 
irregalar  and  slightly  undermined  edg»,  a  gray  surface,  and  a  soft,  or  at  least 
not  an  indurated  huse ;  that  it  secretes  pus  freely,  and  that  thii  lit  inoculable 
again  and  again  ujxm  the  ume  individual,  and  aliin  u[>on  all  other  [ler^oos, 
whether  affected  with  sy|)hilis  or  not.  One  consequence  of  the  difTerence  tn 
the  inoailability  of  the  two  affections  is  that  wherca.i  a  patient  seldom  pre- 
«cnts  more  than  one  indurated  chancre,  several  soft  chancren  are  often  teat 
side  by  side.  1'huxe  who  have  recently  inve:stigated  the  histology  of  the 
latter  affection  have  found  that  it  is  not  so  dilTerent  as  might  have  been 
expected  from  that  of  the  primary  lesion  of  tyjihilis.  There  is  a  nmilar 
innltratinti  of  cells  into  all  the  ti^ucs,  including  the  walU  of  the  blood  vessels, 
but  il  ix  -aid  that  the  channels  of  thew  veMrTs  are  dilated,  instead  of  being 
narrowc<i.  The  <  icjilrires  left  by  non-infecting  cliancresiare  often  bollowco 
out  and  vcri,'  irrcgiihir  in  form,  su  that  they  are  much  niOFe  conspioMis  than 
those  which  finally  result  from  typical  Hunterian  sores. 

There  dm-s  not  np|)car  to  be  Any  doubt  ns  to  the  corrcctnen  of  BaMcreau's 
observations,  nor  n.i  to  the  general  validity  of  Ricord's  di*tinctiiins  lietweea 
the  two  kinds  of  venereal  sore.  But  subsequent  experience  ha.*  .-.hown  thai 
the  practical  application  of  those  distinctions  in  the  prognous  of  such  affec- 
tions is  liable  to  certain  sources  of  error.  And  the  theoretical  question  uill 
remains  under  discxission,  whether  the  poison  of  the  soft  chuncte  is  or  is  not. 
in  its  origin,  inde|iendent  of  syphilis.  It  ix  hardly  necOKOiy  now  tn  allude 
to  the  confiision  which  at  first  prevailed  in  consequence  of  the  way  in  which 
Ricord  and  those  who  followed  him  formulated  their  doctrines.  Inuead 
of  speaking  of  the  "duality  "  or  "unit^  "  of  the  chancre,  they  innsted  on 
the  dttality  vf  the  typhilitie  virus.  The  inevitable  result  was  that  they  drow 
from  their  camp  all  those  who  regarded  syphilis  as  a  single  »|>ecific  disease, 
comparable  with  the  contagious  fevers.  And  yet  for  such  |>enons  there  «a» 
no  place  among  Ricord's  opponents,  who  advocated  ihewm'/fof  the  local 
soft  sore  with  that  which  is  followed  by  constitutional  sym])ioni*.  This, 
however,  is  scarcely  more  ihan  a  verbal  cfiificultv. 

The  chief  considerations  Ixrarlng  ujion  the  tncoretical  (juestion  as  to  the 
origin  of  the  contagious  princii)Ie  of  the  soft  cliancre  are  the  following: 
In  1854  Clerc  met  with  a  case  in  which  xn.  indurated  chancre  on  the  KTOtunit 
followed  by  secondary  symptoms,  hjid  inoculated  itself  upon  the  skin  of  ths 
penis  with  which  it  i^imc  into  contact,  producing  ihereasorc  which  remained 
free  from  induration.  Another  jiatient  under  nis  observation  had  an  indu 
rated  chancre,  tlie  gray  surface  of  which  suggested  that  iw  secretion  wotiJd 
be  inoculable;  iheexiferimeni  was  tried  on  the  patient  himself,  and  the  malt 
was  a  sofl  sore  which  resuhcd  the  sixe  of  a  franc  piece.  Il  is  evident  thai 
these  factt  are  easily  explicable  on  a  theory  of  Rollet's,  to  whkh  I 
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fmrnttjr  refer,  namely,  ihai  "  mixed  sores,"  containing  boih  the  viras  of 
t^hilii  and  rbe  coiic^^ion  of  ihe  soft  chancre,  arc  not  uncommon.  Itiil  the 
view  which  Clcrc  3do[>iKJ  <>-a^i  that  the  soft  chancre  is  nothing  e\x  than  the 
pradutU  of  iaoculaiintt  Ttoni  an  infeciing  chancre  upon  a  person  vrhoinsitfTcr- 
tBg  or  b«*M0ef«d  from  conMiiuiional  syphilis.  And.  ns  if  there  were  not 
•Ifradir  tufictent  confusion,  heproposcd  to  limit  the  iim  of  the  term  chancre 
10  the  iodtiraied  {mmarylnion  of  syphilis,  and  to  call  (he  toft  sore  a  "chan- 
croid." Shortly  afterward  Mr.  Henry  Lee  showed  that  an  indurated  sore, 
«hcn  irritated  by  savinc  ointment  or  powderedsavinc,  could  be  made  to  pour 
oat  a  purulent  fluid  which,  when  inoculated  upon  the  bearer,  or  upon  other 
paiientk,  produced,  without  any  incubation,  a  sore  having  the  characters  of  a 
soft  sore  and  capable  of  being  inoculated  again  and  again.  And,  lastly. 
Pick,  of  I'rague,  found  that  pus  from  a  case  of  scabies,  or  pemphigus,  or 
acne,  waa  also  capable,  when  inoculated  upon  syphilitic  subjects,  of  genc- 
fuing  a  nmilar  sore,  alihot^h  it  failed  to  affect  healthy  individuals  in  the 
ume  way.  From  those  experiments  Clerc's  hypothesis,  of  course,  derives  far 
nore  tui>purt  than  from  his  own  observations,  because  the  alternative 
theory  o)  Kolld  can  be  altogether  sd  aside.  And  if  it  is  really  the  case 
that  Ihe  wres  obtained  by  Lee  and  Pick  are  identical  with  soft  chancres, 
I  think  that  one  may  be  Justified  in  concluding  that  such  chancres  are  a 
kind  of  by-product  of  sy{^ilis,  and  that  their  contagious  principle  ts  gene- 
rated Je  rivtv  in  persons  sulTering  under  that  disease.  As  I  shall  presently 
puini  OBi,  there  is  reason  to  believe  that  in  flat  condylomata,  themselves  due 
to  syphilis,  there  often  arises  a  virus  which  is  capable  of  transmitting  them. 
iodcpeodenilyof  all  other  symptoms  of  syphilis,  to  healthy  individuals.  And 
Mtch  fiutt  are  fairly  coni|)arable  with  those  which  seem  to  show  that  in 
Ksrioos  morbid  states  of  the  human  body  animal  poisons  may  be  developed 
whkh  mif  set  up  erysipalaii.  or  even  [wrhaps  diphtheria,  in  other  patients. 
B«i  I  cannot  agree  with  Mr.  Hutchinson  in  .'^peaking  of  soft  chancres 
m  "abortive  inoculations."  since  what  creates  all  the  difficulty  in  ex- 
plaining their  origin  is  that  their  contagion  posse»e«  a  virulence  of  a 
ceriatn  kind  which  is  wanting  in  the  secretion  of  a  true  inliecting  chancre. 
Thai  it  h  not  a  R>cre  question  of  the  presence  or  absence  of  pus  is  shown  by 
ttioonl'*  observatton  that  the  mallet  from  the  inlcxior  of  a  suppurating 
gland  pcodoces  a  soft  sore  when  inoculated,  whereas  this  is  not  the  case  with 
like  natter  which  is  formed  in  the  connective  tissue  outside  it. 

From  a  practical  point  of  view,  however,  the  origin  of  the  soft  chancre 
ta  of  minor  importance  in  comparison  with  the  iiuestion  whether  it  contains 
Uw  riros  of  syphilis,  that  i.-i.  wlicihcr  it  remains  local  and  can  only 
propane  itwlf,  or  wlicttier  it  is  liable  to  be  followed  by  constitutional 
■paptnoM.  In  principle  t  believe  that  the  fir^  of  the>c  statements  is  the 
correct  one.  but  unfortunately  it  is  open  to  exceptions,  which  interfere  with 
tike  applicalioo  of  it  in  the  progaotiis  of  individual  cases.  [  have  already 
allodeo  lo  the  theory  of  "  mixed  chancres,"  promulgated  hy  Rollet,  of 
LfOBs.  in  1958.  Now,  if  a  person  is  infected  at  tiw  same  time  with  the 
aoborU'  of  ihc  soft  chancre  and  of  syphilis  the  necessary  icnult  intat  be  the 
auncdiaic  production  of  wliat  appears  to  be  nothing  but  a  soft  chancre, 
vfcich  will  not  assume  an  indurated  character  until  the  lap«e  of  three  or 
(aar  wvcks,  coricsponding  with  the  incubation  of  syphilis.  Such  sorts,  I 
bdicTC.  constiluie  an  actual  majoriljr  of  the  primary  syphilitic  lesions, 
thoMKlvcs  derived  from  chancres,  which  are  seen  in  the  hoapitaU  of  Urge 
dxit%.  h  is  however,  a  rptcstinn  whether  the  rapid  spreading  of  the  base 
and  sidei  of  a  soft  tore,  which  some  limes  occurs,  may  not  lead  to  the  dcsinic- 
ttoa  of  any  syphilitic  poison  that  may  be  present  in  it,  and  thus  save  the 
aatieDt  from  further  tU-efrcctv  In  this  way  it  might  t>e  ixnaible  to  account 
far  an   occaaional  failure  in   the  tratumissioD  of  syphilis  from  a   person 
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sufTerinj;  under  tli3t  d'lxax  to  odc  who  has  never  had  it,  Dolviduundt^- 
Ihe  occurrence  of  a  chancre  in  ihe  latter  individual.  BSumler  states  that 
there  are  only  seven  experiments  on  reeorxl  in  which  the  anilidal  inocula- 
tion of  umjututionably  syphilitic  secretions  upon  healthy  persons  has  not 
communicated  the  const imtional  afTcciion.  On  the  other  hand,  it  not 
unfreciuently  happens  that  a  male  patient  derives  syphilis  from  a  woman  in 
whom  a  soft  sore  is  Ihe  only  discoverable  primary  lesion;  and  ihc  hat 
ol»er\-ers  have  been  obliged  to  allow  that  they  have  seen  insiaiico  in  whiich 
B  sore  that  has  at  any  one  period  been  indurated  has  been  followed  in  Ihe 
same  individual  by  secondary  symptoms.  Mr.  Morgan,  of  Dublin,  has  ctp^ 
cially  insisted  on  the  fact  that  in  the  Lock  Hospital  of  that  city,  he  scarcelT 
ever  nw  indurated  chancres  in  the  very  class  of  women  from  whom  (he  men 
who  come  to  the  institution  derived  their  venereal  diseases.  Rat  thti 
proves  les  than  might  at  lirst  sight  appear,  now  that  we  know  that  the 
secretions  of  moist  secondary  eruptions  contain  the  specific  virus.  And 
Mr.  Cooper  Fowler  has  slated  that  at  Guy's  Hospital  he  generally  &i»ccc<ded 
in  finding  a  characteristic  primary  afTection  in  female  patients  when  he 
carefully  looked  for  it.  It  is  u^ual  toexplain  away  all  dlRicultiet  in  the  maiter 
by  saying  thai  the  induration  Is  sometimes  very  slight  and  parchmcni-like 
ifar(/ieminif),»0  that  it  can  be  delected  only  by  taking  the  sore  between  the 
finger  and  thumb  in  a  parlicutar  manner,  which  i*  impraclicable  in  the  caie 
of  a  female  wilh  a  Mirc  situated  within  the  vaginal  orifice.  But  this  i*  in 
reality  equivalent  to  the  admimion  that  ihc  [irim.iry  loion  of  syphilis  doci 
not  invariably  present  the  distinctive  characters  which  are  .xssigncd  to  it. 
ConverscI}',  the  typical  induration  ii  sometimes  closely  simulated  hj  iniUiD- 
mator)-  thickening  of  the  floor  of  >  soft  chancre,  as  Ihe  result  of  uritaitoa 
by  caustics. 

Thus  it  appears  that,  in  practice,  although  it  is  easy  to  say  that  certain 
sores  arc  almost  sure  to  be  followed  by  secondary  symptoms,  it  b  seldom,  if 
ever,  possible  to  assert  that  any  sore  will  not  be  so  followed.  It  ntHt, 
consequently,  be  unadvisablc  to  attempt  to  limit  the  use  of  the  tenn 
chancre  to  sores  frum  which  the  syphilitic  virus  is  absent,  as  has  bees 
proposed  by  somcwriicrs,  including  Mr.  I-oreter.  We  had  much  better  keqi 
to  its  original  meaning,  and  apply  it  to  all  uUers,  wheiher  syphilitic  or  not, 
which  arc  directly  due  to  venereal  infection.  But  I  think  tliat  when  an 
indurated  papule  constitutes  the  primary  lesion  of  syphilis  it  sliould  not  be 
called  a  chancre. 

Constitutional  symptoms  of  syphilis  are  sometimes  seen  in  persons 
whom  no  primary  affection  is  known  to  have  occurred.  One  source 
fallacy  in  these  casas  is  that  a  primary  lesion  sometimes  a^umes  the  a^ 
anoe  of  a  secondary  one.  Thus,  a  parchmcnt-Iike  glazed  papule  on 
the  gisns  penis  may  be  undislinguishabic  from  the  elements  of  a  general 
eruption  among  which  it  lies,  while  on  the  labium  the  alfection  may  be 
so  modified  as  lo  simulate  a  '■  broad  condyloma  "  or  "  mucoin  tubercle." 
In  other  instances,  perhaps,  it  is  so  inconspicuous  thai  the  patient  nevei 
notices  its  presence,  and  it  quickly  subsides,  leaving  nu  mark.  But 
obsen,-er^  admit  a  true  "  syfAilh  d'  emblie." 


uoi  ue 
ions  ii^l 
ippetr^ 


PreuwHtlary  Stage. — Early  syphilis  is  further  charaderiied  by  stMlHi 
ami  iHttumliiin  cf  the  fympbatu  glands  which  bear  an  anatomical  relation 
the  seal  of  the  primary  chancre  or  papule.  So  constant  is  this  sympiom'. 
that  Foumier  failed  to  detect  it  in  only  three  out  of  365  cases  in  males,  ana 
in  the  same  number  among  113  cases  in  females.  The  gland*  which  cot- 
respond  with  the  genital  organs  are,  of  cour^te,  those  in  the  groins.  Ao 
indurated  sore  upon  the  finger  leads  to  enlargement  of  glands  in  the  axilU, 
or  at  the  bend  of  the  elbow,  or  in  both  places.     One  upon  the  lip 
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ihoM  near  ihe  lower  pw.  They  rciich  the  «)tc  of  fillwrts,  or  may  even  be  a 
litllc  larger,  but  (hey  never  ippronch  ihe  dimentions  nf  ihe  mi ]i;»i tilling 
bubo  which  accompanies  a  wft  chancre.  'ITicy  feel  hand,  are  fieely  mov- 
able, and  are  tetdom  lender  or  |iainful.  There  is  generally  no  reddening  of 
the  skin  over  them.  ITie^  scarcely  ever  suppurate.  Sometime*  along  lh« 
donnim  of  the  gicnis  an  inflamed  lymphatic  vessel  can  also  be  felt,  like  a 
cord. 

The  "  indolent  bubo "  of  syphilis,  as  it  is  termed,  appears  a  few  da)'s 
later  than  the  primary  lesion.  It  commonly  includes  a  chain  of  glands,  and 
may  be  present  in  both  groins  at  the  same  time.  It  runs  an  exceedingly 
slow  course,  so  that  it  OKcn  docs  not  begin  to  subside  until  six  months 
have  elapsed.  Thus  it  may  be  very  useful  in  diagnosis,  by  indicating  lh« 
probable  seat  of  a  chancre  or  papule,  the  marks  of  which  might  oihcrwise 
have  been  overlooked.  One  must,  however,  remember  that  syphilis  is  nOt 
the  only  possible  cause  of  a  similar  alTcction  of  the  inguinal  glands.  Mr. 
Cooper  I''orstcr  has  insisted  on  the  fre<]i.icDcy  of  s^uch  an  occurrence  in  those 
who  habitually  irritate  the  sltio  of  the  buttocks  in  rowing.  I  think  I  have 
also  seen  it  in  young  men  accustomed  to  take  much  walking  exercise. 
Whether  glands  in  other  regions  arc  liable  to  become  enlarged  apart  from 
syphilis  1  do  not  know. 

The  appearance  oi  ihc  primary  papule,  or  chancre  of  syphilis,  is  followed 
by  an  interval  during  which  we  may  suppose  that  the  virus  is  underg;oiR); 
multiplication  in  it  and  in  the  adjacent  glands.  And  as  the  lesion  it&elf 
now  and  then  subsides  in  the  meantime,  the  period  is  somciimcs  spoken  of 
as  the. "  second  iacubaiioD."  Its  length  is  generally  six  oi  seven  weeks ;  but 
it  is  liable  to  wide  variations,  as  b  shown  by  the  fact  that  where  the  disease 
has  been  inoculated  experi mentally  it  has  been  found  to  range  from  twelve 
days  to  twenty  weeks.  Probably  it  is  shorter  in  persons  who  arc  weakly,  or 
wliosc  habits  are  dissolute  or  intemperate,  than  in  those  whose  general 
health  is  good.  During  its  course  some  patients  look  and  feel  well.  But 
others — it  b  said,  particularly  women — complain  of  malaise  and  depres- 
sioa,  and  acquire  a  pale  and  haggard  asipect. 

Sceoniiary  Stage. — ^Thc  constitutional  symptoms  are  variously  ushered  in 
in  diffcreni  cases.  In  some  there  \a  wetl-ro.trked  fever,  the  temperature  rising 
suddenly,  or  gradually,  imiil  within  a  few  days  it  may  reach  ■04''.  With 
the  apjfearance  of  an  enipiion  it  sometimes  declines ;  but  it  may  run  on  for 
several  weeks,  assuming,  as  Baumler  has  shown,  an  intermittent  ty|>e 
re«erobling  that  due  to  maUria.  The  proportion  of  cases  attended  with 
febrile  disturliance  it  stated  by  GUntz,  who  has  specially  studied  the  ques- 
tion, at  10  per  cent. ;  but  Baumler  thinks  that  it  is  really  higher. 

Another  arid  a  very  chantctertklit:  symptom  of  this  period  U  what  French 
writers  term  a  "bitemporal  neuralgia;"  the  occurrence  of  more  or  less 
violent  pains,  whii^l)  >hoot  upward  along  each  lenple.  They  are  not  felt  at 
all  |M:ri<Kls  of  the  d.ty,  but  come  on,  often  with  xurpriMng  regtibrily,  in  the 
evening  or  at  night.  A  Minilar  tendency  to  nocturnal  exacerbations,  indeed, 
belongs  to  all  other  painful  sy]>hililic  aflcction*.  Ricord  used  to  ascribe  it 
to  the  warmth  of  the  l>ed,  and  said  that  in  persons  whose  occupations  com- 
pelled them  to  steep  during  the  day,  the  time  at  which  the  pains  returned 
was  reversed.  But  whether  or  not  thw  is  the  fact,  there  caii  be  no  doubt  that 
his  explanation  of  it  is  incorrect.  For  the  hour  at  which  the  bitemporal 
TKuralgia  sets  in  b  often  early  in  the  evening,  while  the  patient  is  still  up. 
And  Et-iumler  is  probably  right  in  thinking  that  it  coincides  with  an  increase 
of  fever,  and  b  in  some  way  dependent  upon  augmented  vascular  excitement, 
[•ains  in  the  back  and  limtH  may  be  presirnt.  There  may  even  be  swelling 
of  joints.     1  hare  seen  a  distinct,  thought  slight  and  painless,  enlargement 
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of  some  of  the  srttculations  of  the  lingers;  and  Bniimlcr  i([i«k«  of  patient; 
seeking  advice  for  an  alTeciion  of  (he  ntclacanio-phnbngcal  joint  of  tbc 
thumb,  but  leaving  it  to  the  physician  to  dUcorer  that  they  have  s}'pt>itis. 

Syphilis  0f  Ihf  Skin. — Unlike  all  other  specific  poisons,  the  virw  o( 
syphilis  produces  not  merely  one  or  two  definite  cutaneous  afTcciions. 
but  an  immctisc  variety  of  them.  T her  are  known  as  "syphilidcs"  oi 
"  syphilodtrrmata  "  (more  properly  syphifodermiac) ;  but  in  consequence  of 
the  way  in  which  they  shade  ofT  into  one  another  they  almost  defy 
description,  and  arc  classified  with  the  greatest  difficulty.  With  tegard 
to  the  causes  which  lead  to  the  evolution  of  one  o'f  these  eruptions,  ralhci 
than  another,  all  that  we  at  present  know  is  that  a  patient  who  is  in  a  bad 
State  of  health  is  most  likely  to  have  those  forms  which  suppurate  and 
uttcratc.  It  is  by  no  means  the  fact  that  the  differences  between  Ihen 
«c  directly  aicribulablc  to  constitutional  tendencies  towards  particular 
non-syphilitic  cutaneous  diseases;  as,  for  instance,  that  a  person  liable 
to  ordinary  psoriasis  is  specially  apt  to  be  affected  with  a  squatoout 
syphilide,  or  one  who  has  lichen  with  a  papular  one.  It  is,  therefore,^ 
tietter  to  avoid  using  such  names  as  "syphilitic  bchcn,"  "syphilitiefl 
roseola,"  or  *'  syphilitic  psoriasis."  Indeed,  however  difficult  the  diagnmii^ 
may  be  in  individual  cases,  syphilitic  affeciions  in  the  aggregate  present 
characters  which  show  that  they  are  really  di&tinci  from  the  non •syphilitic 
eruptions  which  may  simulate  them. 

There  are  certain  features  which  belong,  more  or  less,  to  all  the 
syphilides.  One  of  them  is  a  peculiar  color,  which  is  commonly  said  to 
resemble  raw  hum,  or  to  be  "  coppery ;  "  according  to  Biiumler,  the  fomet 
comparijion  has  been  traced  to  Fallopius,  who  wrote  about  tliree  hundred 
years  ago ;  the  latter  only  to  Swediaur,  at  the  commencement  of  the  preseDt 
century.  The  cause  of  the  tint  is  probably  a  chemical  change  in  disiatc- 
grating  blood  discs  which  have  been  extravaated  into  the  tissues,  and 
therefore  it  is  not  present  at  first ;  while,  on  the  other  hand,  a  very  similar 
appearance  is  sometimes  displayed  by  non.«pcci6c  eruptions,  of  chronic 
course,  especially  in  the  legs,  where  (he  venous  circulation  ts  apt  to  be 
embarrassed.  A  second  character  of  syphilitic  cutaneous  affections  is  Ihcir 
multiplicity  or  "  p'olymoqihism  "  in  the  same  jntient,  and  at  (he  same  time. 
Sometimes  macules,  papules,  mixdilrs,  scaly  patches  are  so  intermingled 
that  wc  cannot  say  which  of  them  preponderates.  Or  there  may  be  little 
more  than  crusts  and  indefinite  j)atcnc«,  to  which  no  positive  character  ran 
be  assigned.  In  my  opinion,  it  is  only  in  such  cases  that  one  can  be 
justified  in  setting  down  an  eruption  as  syphilitic,  for  no  Iictter  reason  than 
the  fact  that  it  does  not  correspond  with  any  known  skin  disease;  bat  1 
believe  that  this  method  of  dingnoi^is  was  formerly  often  adopted,  even 
when  the  characters  of  the  affection  were  obviously  peculiar.  A  third  point, 
which  is  somewhat  special  to  the  syphilides.  is  their  tendency  to  arrange 
themselves  in  circles  or  semicircles,  or  less  completely  annular  forms. 
Lastly,  unless  their  development  is  very  rapid,  they  are  seldom  attended 
with  itching;  in  many  cases,  the  patient  cxpericncca  nothing  whaierer  to 
draw  his  attention  to  the  skin. 

However,  I  think  that  in  most  cases  a  correct  diagnosis  must  be  based, 
not  so  much  upon  the  recognition  of  characters  common  to  all  the  syphilides, 
as  upon  an  accurate  acquaintance  with  each  of  them  individually.  It  ts,  there- 
fore, absolutely  necessary  that  we  should  in  some  way  classify  iheiQ.  Now, 
there  is  one  main  division  which  but  seldom  fails  to  be  applicable,  namely, 
between  those  which  arc  of  early  and  those  which  arc  of  laU  occurrence. 
The  former,  to  which  some  writers  limit  the  name  of  sKondary  alTeciions, 
may  relapse  several  times  but  the  first  appearance  of  any  one  of  them  is  veryj 
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rJTcly  posiponcd  beyond  twelve  moDlha  from  the  lime  of  infection.  The 
latter,  which  arc  often  called  uniary,  seldom  appear  within  the  first  year, 
and  they  may  break  out  for  the  5rjt  time  after  an  interval  of  many  years. 
As  ihe  fundamenl^t  difference  between  them,  Mr.  Hutchiniion  insists  upon 
the  bilateral  symmetry  of  the  early  syphilides,  which  is  aloent  in  the  case 
of  the  late  ones.  It  is,  in  fact,  impossible  to  strip  a  patient  soffering  ui>der 
one  of  tli«  common  secondary  enipiiont,  without  seeing  tlie  close  corres- 

Iwndence  of  iUt  pattern  on  the  two  sides  of  the  body,  and  on  the  opposite 
unbs.  Other  features  arc  the  brge  number  of  the  spots  or  patthei,  their 
isolaiioa  from  one  anotlier,  their  comiJitratively  nij>eTfici:i]  scat  in  the  skin, 
iheir  little  tendency  to  ulcerate,  and  the  fact  that,  us  a  rule,  they  leave  no 
cicatrices  liehind  them.  On  the  other  hand,  tlie  so-called  tertiary  eruptions, 
besides  beins  no ii -symmetrical,  consist  of  elements  which  arc  comparatively 
few  in  number,  but  which  generally  run  together ;  they  affect  the  dee|>eT 
layers  of  the  integument ;  they  destroy  the  tissues,  and  arc  followed  by 
scars.  The«e  distinctions  arc  not  absolute,  nor  do  they  apply  equally  to 
every  form  of  sjrphiltde  t>e!ongin2  to  the  early  and  the  late  group  respectively ; 
but  the  exceptions  to  them  arc  few. 

The  chief  early  syphilides  are  the  following: — 

I.  T%e  Mtteular  or  Kxanthrmatie  SyphiliiU  ("syphilitic  roseola").  It 
convisU  of  rather  ill-defined,  pale  or  dark,  rosc-colorcd  spots ;  irregular  iti 
form;  ofsmallxir.c,  orapproaching  that  of  a  threepenny-piece,  or  ercn  larger ; 
scarcely  if  at  all  raided  above  thesurfacc;  gencr^Ilydisappnringcomplctcly 
under  preKwre.  firi:(iadecki  ;ind  Kaposi,  have  each  investigated  their  hist- 
ology, and  have  found  the  capillaries  in  them  surrounded  by  cells,  aitd  an 
excess  of  nuclei  in  their  walU.  The  external  coat  of  the  larger  vessels  also 
showed  round  and  spindle-shaped  cells.  Kaposi  further  detected  wandering 
cclb  in  tbcsulniance  of  the  papillary  layer  of  the  cutis. 

This  form  of  syphilidc  is  most  const.inlly  seen  upon  the  sides  of  the  chest 
and  abdomen,  but  sometimes  it  covers  ihc  whole  of  the  trunk,  and  appears  on 
the  nock  and  face  ;  on  the  limbs,  it  affccls  the  Scxor  rather  than  the  extensor 
surfaces.  As  a  role,  it  takes  a  week  or  more  in  coming  fully  out,  but  some- 
times it  is  developed  so  rapidly  that  the  case  may  be  mistaken  for  one  of 
measles.  Or  an  error  in  the  opposite  direction  may  be  committed,  and  a 
rash  regarded  as  syphilitic,  which  is  really  due  to  copaiba  taken  medi- 
cinally. On  the  other  hand,  where  there  arc  but  few  spots,  the  affection 
most  likely  to  be  mistaken  for  an  exanthcraatic  syphilide  is  Tinea  versicolor. 
Such  a  pale  and  scanty  eruption  often  fades  within  a  fortnight.  One 
which  is  dark  colored  and  abundant,  may  remain  visible  for  several 
weeks.  It  may  then,  after  a  time,  assume  a  squamous  or  papular  character ; 
otherwise,  it  sooner  or  later  disappears,  even  when  no  treatment  has  been 
adopted.  Probably  this  syphilidc  never  comes  out  for  the  lirst  time  at  an 
interval  of  more  Oian  a  few  months  after  infection,  but  relapses  of  it  may 
occtir  at  any  time  during  the  first,  or  even  (according  to  Kaposi)  during 
the  second  year.  The  maculae,  however,  arc  described  as  being  then  larger 
and  darker,  and  often  annular  in  form. 

J.  T%e  FoUUultir  Syphilide.  Under  this  name,  I  group  together  two  erup- 
tions, which  have  generally  (except  by  Bilumler)  been  separated  from  each 
otlier,  the  first  being  placed  with  the  papular  syphilide,  under  the  name  of 
"miliary  syphilitic  lichen,"  Ihe  second  with  Ihe  pustular  syphilides  as 
"  syphilitic  acne."  The  present  arrangement,  however,  is  much  more 
natural,  since  tlu  affections  in  question  bear  no  close  relation  towards  the 
other  fonns,  whereat  they  are  intimately  allied  to  one  another. 

One  variety  consists  of  small,  pointed,  dry  elevations  or  papules,  each 
corresponding  with  the  mouth  of  a  hair  sac.  They  arc  generally  inorc  or  less 
scaly  at  the  summit,  and  their  bases  may  be  surrounded  by  a  minute  white 
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collar  of  dnqiutnating  cuiiclc.  They  may  cither  be  tcaiicrcd  irre^iUrly  or 
collected  into  groups  or  cluslcre.  Histologically  they  appear  to  be  charac- 
terized by  an  exceedingly  superficial  infiltration  of  cells  into  the  papillje  eloie 
to  the  orifice  of  the  hair  aac.  and  by  an  extrusion  of  this  intiltration  down- 
ward along  its  walls.  This  eruption  is  exceedingly  slow  in  its  courBt, 
developing  itself  by  successive  ciops  at  considerable  intervals  of  (imc,  and 
subsiding  only  after  several  weeks  or  even  months.  Sometimes  tbe  papaks  I 
pass  into  vesicles,  or  becorue  pustular ;  but  even  when  this  is  not  the  cate 
Ihey  always  leave  minute  white  cicatrices. 

The  other  variety  contiists,  from  the  finit,  of  pustules,  which,  like  iht 
napules,  are  iraall  and  |)ointed,  and  which  have  swollen,  reddish-brown 
bases,  and  are  each  traversed  by  a  hair.  They  may  be  present  in  immeinc 
numbers,  not  only  upon  the  face,  but  al.to  upon  the  chest,  and  back  and  limbs. 
They  dry  up  into  little  yellowinh- brown  crusts. 

It'ix  worthy  of  notice  that  the  line  punctured  scars  which  (contrary  lo 
the  nile  aa  regard"  early  syphilid«t  in  general)  result  from  these  follicuUi 
a^cctions  are  often  exceedingly  useful  in  the  diagnosis  of  the  disease  at  a 
later  period. 

3.  7//rj''fl/(^/dr^i/A/Ai/(f("  lenticular  syphilitic  lichen"),  Tliis  consuls  of 
red,  shining  elevaiionK,(irm  and  solid  to  the  touch,  often  presenting  a  marked 
cop|icr-like  tinge.  In  %uc  they  vary  considerably,  some  beinj;  scarcely  bigger 
than  millet  seeds,  others  as  large  as  peas  or  even  beans.  Thus  the  tarfci 
and  more  typical  of  them  can  scarcely  be  termed  papules,  orcordinr  to 
the  usual  practice  of  dermatologists,  being  what  would  rather  be  called 
"tubercles  "or  "nodules,"  Thoy  develop  themselves  very  rapidly,  reaching  ^ 
their  full  magnitude  in  a  few  days.  They  do  not,  however,  ^nerally  aUfl 
come  out  at  once,  but  rather  in  successive  crops  over  a  period  of  v>rae™ 
weeks  or  even  months.  Histologically,  each  of  them  consists  of  an  infittn- 
tion  of  cells  into  the  superficial  layers  of  the  cutis,  so  dense,  that  tbe  boun- 
dary line  between  the  papilla;  and  the  rctc  mucosum  is  almost,  if  not  (|uiie, 
obliterated.  The  cells  themselves  ate  of  unequal  size,  and  arc  soppoeted  by 
a  stroma  with  fine  meshes.  Towards  the  sides  and  the  base  of  th<  papate 
the  infiltration  is  sharply  limited,  the  deeper  strata  of  the  cutis  containing 
no  cells,  and  not  being  even  o^dcmatous.  ,\s  Kaposi  remarks,  this  strongly 
Buggeats  thai  tbe  pathology  of  the  affection  differs  from  thai  of  ■  mere 
innammalioD. 

The  eruption  is  sometimes  scattered  irregularly  over  the  whole  body, 
sometimes  the  papules  are  grouped  together  in  clusters.  They  may  be 
more  numerous  on  the  neck  and  on  the  forehead  than  elsewhere ;  in 
certain  cases  they  arc  thickly  crowded  in  the  naso-labial  grooves,  at  the 
angles  of  the  mouth,  and  about  the  genital  organs.  Tbey  generally  remain 
for  some  weeks  and  then  subside,  leaving  dark  stains,  which  in  their  turn 
slowly  disappear.  But  not  unfrequently  they  desquamate,  in  which  case  the 
papules  may  be  made  to  pass  into  what  will  be  described  as  tl>e  squamous 
syphilide,  and  in  other  iostoncex  their  summits  soften  down,  and  become 
covered  with  yellow  or  brown  crusts. 

In  consequence  of  the  thickness  of  the  cuticle  of  the  palms  and  soles, 
these  parts  show,  not  raised  papules,  but  fiat,  round,  horny  plates,  each  with 
a  reddish-brown  border.  And  after  a  time  the  plates  may  become  detached, 
forming  so  many  little  ulcers,  or  the  adjacent  surface  may  become  rough 
and  scaly,  and  cracks  or  fissures  may  be  formed.  Thux  a  very  complicated 
aflcciion  arises,  constituting  the  chit;f  form  of  what  has  long  been  kiwwn  as 
"syphilitic  palmar  and  plantar  jisoriasia."  At  Ihi.i  stage  of  the  disease  it  is 
generally  bilateral. 

Another  modification  of  the  papular  syphilide  m  seen  on  parts  of  the 
skin  which  are  delicate  in  structure,  and   which  habitually   touch  othet 
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parts ;  and  alto  upon  (he  mucous  tnembranes  of  Ihe  various  orifices.  In 
either  case  lh«  lesion  which  results  is  known  as  a  "  mucous  tubercle  "  or 
" florae imt^ueute,"  or  as  a  "flat  condyloma,"  the  epithet  being  needed 
by  way  of  distinction  from  the  "  pointed  condyloma."  or  "  wart "  of  the 
genital  organs,  which  is  non-syphilitic  in  origin.  This  affection  consius  of 
one  or  more  broad,  raised  patches,  each  from  th«  size  of  a  lentil  to  a  half- 
crown,  with  a  sharply-defined  edge,  and  a  surface  which  is  sometimes  dry  an 
warty- looking,  but  much  more  often  moist  and  coated  with  a  dirty  gray 
secretion  of  a  peculiarly  nauseous,  pungent  odor.  Histologically  they  are 
characterised  not  only  by  the  usual  cell  infiltration  of  the  cutis,  but  aho  by 
a  grwt  overgrowth  of  the  papules  and  by  a  branching  out  of  their  summits. 
Fiat  condylomata  arc  sometimes  pccsent  in  large  numbers,  not  only  about 
the  genitalia,  but  ulso  along  the  perineum  and  around  the  anus,  in  ihc  groins, 
at  the  umbilicus,  in  the  folds  of  the  axillx,  beneath  the  breasts,  in  the  neck, 
between  the  toes,  at  the  angle*  of  the  mouth,  and  elsewhere.  They  may  be- 
come confluent,  so  as  to  aifcct  an  extensive  surface  almost  uniformly.  Where 
this  b  the  case  it  is  sometimes  possible  to  mistake  the  alTeciion  for  an 
infiltrating  ccscma.  Not  infrequently  they  arc  so  placed  upon  opposed 
parts  of  the  skin  or  of  a  mucous  membrane  as  strongly  to  suggest  the  idea 
thai  they  spread  by  a  local  infection.  But,  if  this  is  the  fact,  it  is  one 
of  great  theoretical  interest,  since  a  patient  who  already  has  syphilis  tt 
believed  to  be  absolutely  protected  from  the  further  influence  of  the  virus, 
so  tiut  wc  are  led  to  the  idea  that  flat  condylomaia  must  poawst  ant 
independent  contagion  peculiar  to  themselves.  We  shall  hereafter  see 
that  they  arc  often  the  means  by  which  syphilis  is  transmitted  to  persons 
previously  healthy.  In  such  caw9  they  generally  give  rbe  to  a  ty]>ical,^ 
primary,  indurated  papule,  which  is  followed,  after  the  usual  interval, 
cofistitut tonal  symptoms.  But,  on  the  other  hand,  it  is  certain  that  ial 
some  cases  the  aiffection  which  they  set  up  in  non-syphilitic  individuals  ial 
itself  undistinguishable  from  a  flat  condyloma,  and  cannot  be  proved, 
either  at  the  time  or  afterward,  lo  contain  the  syphilitic  poison.  \% 
much  as  this  b  admitted  by  Kaposi,  but  he  passes  it  lightly  by  with  the 
remark  that  secondary  symptoms  sometimes  fail  to  appear  even  after  an , 
indurated  primary  sore.  But  so  common  is  the  occurrence  of  Bat  condy^ 
lomata,  a|Ktrt  from  all  other  indications  of  syphilis,  that  some  obterven^ 
including  .several  of  my  surgical  colleagues)  hare  actually  attributed  them 
to  mere  irritation  of  the  surface  by  dirt  and  moist  secretions.  Moreover, 
in  some  countries  they  have  been  known  to  prevail  endemically  in  such  a 
way  that  their  connection  with  syphilis  has  been  altogether  a  matter  of 
inference.  These  considerations  seem  to  me  to  point  xtronjjly  to  the 
concliotan  that,  although  the  affection  owei  its  origin  to  syphilid,  it  yetj 
a<:<|uiret  a  contagiotu  principle  of  its  own,  which  i.t  capable  of  surviving  il 
full  .iclivily  after  the  original  syphilitic  vinti  has  in  some  way  disappear 
or  become  exhausted.  .■Vs  I  have  already  remarked,  this  tends  strongly  M 
corroborate  the  doctrine  that  the  soft  chancre  arises  and  spreads  in  a  similar 
nunner. 

4.  7J4^7*«ritoi!3r.^)#itiVii/f("  syphilitic  ecthymaandrupia").  This  is  rather 
acollectionofscveraldiflTercnt  varieties  of  erupt  ion,  than  a  single,  well  charac- 
terized form.  It  consists  of  pu-uules  of  all  sites,  each  of  which  is  generally 
seated  upon  a  firm,  red  base.  They  are  sometimes  present  in  immense 
numbers,  cspeciallyupon  the  face  and  the  trunk.  Theycomeout  rapidlyand 
with  much  febrile  disturbance,  but  in  successive  crops,  which  may  be  pro- 
longed over  many  weeks ;  and  they  may  rcla]»c  e*'en  after  a  year  has  pa 
They  dry  upintobrown.ordarkgrccn,  or  black  scabs,  and  leave  large  stains,^ 
which  ultimately  pass  into  shallow,  flat,  white  cicatrices.  But  in  many 
cases  their  infiamcd  bases  continue  to  spread  long  after  their  summits  have 
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scabbed  over.  Under  such  circomslanMs.  as  the  crusts  iacKast  i 
le  aud  in  ihickncK,  the  older  parts  of  ihcm  are  continually  being  pti&hed 
pward  by  the  aggregation  of  fresh  material  bcnemh ;  the  ncc:es§ary  conse- 
quence is  that  they  Jusume  a  conical  shape,  and,  in  fact,  took  very  tike  timpet 
shetls.  Some  of  (hem  may  thus  acquire  an  enormous  $izc.  This  panictilat 
variety  is  commonly  called  rupia ;  there  is.  I  believe,  no  similar  affeclioD  trf 
iK>Q>syphilitic  ongin.  It  is  to  be  observed  that  it  resembles  the  late  syphi- 
lido,  not  only  in  being  attended  with  more  ur  less  deep  ulceration  of  the 
cutis,  but  also  in  being  unsym metrical.  Indeed,  it  has  often  been  descriM 
among  the  teriiary  eruptions. 

5.  TAt  Si/uamous  Syp/ii/tJe  ("syphilitic  lepra  or  psoriaus").  Contrary  to 
n-hat  used  once  to  be  taught,  this,  as  an  independent  eruption,  is  infrequent. 
We  have  teen,  however,  ilial  the  macules  and  papules  of  syphilis  often,  after 
a  timr,  bircome  scaly.  Now,  if  such  spots  go  on  spreading  still  further, 
there  arises  an  affcrlion  M-hirh  may  closely  resemble  [itoriaus.  The  fealurei 
which  h.ivc  generally  been  relied  on  as  disiingiiishing  it  are  the  diny  gray 
appearance  of  the  »cale<i,  their  rather  scanty  develuptneni  and  «mall  sise,  the 
copper-like  tint  of  ihe  patches,  and  the  absence  of  a  definite  tocaliuiioa 
upon  the  points  of  the  elbows  or  knees,  or  upon  the  extensor  surlaces  of  the 
limbs  generally.  _ 

A  particular  variety  which  has  been  called  the  earfydreiitate^  n/i^!fi/(fl 
is  characterised  by  thread-like,  scaly  ring^,  from  the  size  of  a  splft  pea  to  ^ 
that  of  a  shilling;  they  may  be  formed  in  very  large  niimben,  e^ixcially  00 
the  face. 

6.  The  Vtskular  Syfhilide.  That  syphilis  very  rarely  produces  an  cnip- 
tion  of  vesiclt-s  is  well  known.  Mr.  Hutchinson,  however,  speaks  of  a  form 
which  is  attended  with  clusters,  like  those  of  shingles,  hut  which  is  bilateral 
and  widely  distributed  over  the  body.  And  Hardy  gives  three  varieties, 
n-hich  he  terras  rcspcciivcly  cyanotic,  varioliform  and  berpetiform.  J  am 
not  myself  atijuainicd  with  any  of  them, 

7.  The  Pigmentary  Sypiiifide.  This  also  is  a  very  rare  affection,  which 
was  first  dcstribed  by  Hardy.  In  Ihe  museum  of  Guy's  Hospital  wc  have 
taodels  and  drawings  taken  from  a  case  which  was  under  Dr.  Barlow's  cart 
in  1856.  The  patient,  a  woman,  had  brownish-bhck  maculae  scattered  over 
the  chest,  shoulders,  and  arms.  The  commencement  of  the  syphilis  dated 
from  eight  months  prc\-ioualy.  Under  treatment  the  stains  faded  to  a  con- 
siderable extent.  Haidy  speaks  of  this  syphilide  as  being  almost  peculiar 
to  the  female  sex,  as  occurring  principally  on  the  neck  and  front  of  the 
cheat,  and  as  consisting  of  irregular  spots,  of  a  ta/e  an  latl  color,  of  the 
size  of  half-franc  or  franc  pieces,  situated  close  to  one  another,  or  running 
together.  h 

ConeomUaiU  Early  Afeelioni. — One  of  the  points  in  which  syphilis  rfr 
semblcs  Ihe  acute  exanthemata  is  its  strong  tendency  to  affect  tbe  fautts, 
a[)art  from  all  other  mucous  surfaces,  in  conjunction  with  thesJiin.  Indeed, 
the  throat  sometimes  suiTera  before  any  cut^neuiis  erupt  inn  can  be  diicovertd  : 
and  in  other  instances  an  inspection  of  it  reveals  morbid  changes,  which  had 
caused  neither  jiain  nor  discomfort,  ia  that  the  patient  had  no  swnicioit  of 
their  presence.  The  acute  angina  of  early  syphilis  appears  as  a  difliiscd  red- 
ness, and  not  in  the  form  of  distinct  macuUc,  contrasting  in  this  respect  with 
the  throat  affection  of  measles.  There  is  often  a  good  deal  of  swellinji, 
jiarticularly  of  the  tonsils.  The  follicles  become  enlarged  and  jiroruinent ; 
or  they  may  rupture,  giving  rise  to  shallow  excoriations.  In  more  chronic 
cases  flat  condylomata,  a»uming  the  appearance  of  gray  patches  or  ndges, 
are  present  on  the  tonsiU  or  Ihe  palatine  arches;  or  thej-  may  be  j^llow 
ulcers,  with  sharply -delined  red  borders.     Hut  the  most  curious  affection  of 
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all  U  one  which  is  seen,  not  only  upon  the  Tauces,  but  also  upon  the  hard 
palate,  the  imide  of  the  cheeks,  and  the  lips.  It  consists  of  acaiiered, 
injllt'whiic  spots,  which  have  been  tcnned  pla^utt  opalines,  and  which  are 
perhafs  best  compared  with  the  effects  of  the  applicaiioo  of  nitrate  of  flilver, 
upon  a  raucous  naembrane.  Their  shape  may-  be  round,  oval,  or  indefinite ; 
they  vary  in  sue,  aod  may  run  together  so  as  to  cover  a  lar^e  luifucL'  with 
an  irregular  pattern.  Sometimes  they  are  slightly  pii<-Verea,  and  pans  of 
their  surface  may  be  reddened^  with  only  a  little  white  opacity  Here  and 
there.  .\ll  their  varieties  are  deserving  of  careful  »tudy,  for  they  are  very 
charactertitic  of  syphilis,  although  I  can  hardly  agree  with  Kaposi  in 
thinking  that  no  similar  affection  ever  occurs  in  tlio«e  wh»  have  not  had 
that  diseadte.  They  run  an  exceedingly  slow  course,  and  may  break  out 
again  and  again,  not  only  during  the  early  xta^e,  but  alxo  long  afterward. 

In  many  cases  the  e^et  snlTer.  The  alTecii»n  most  commDiily  obi«rved 
b  an  irilti,  attended  with  the  formation  of  yeltowiith-red  nodiil«  near  the 
edge  of  the  pupil.  Thb  is  generally  bilateral.  Mr.  H(iEchinM>n  says  that 
in  nix  exjierience  it  arises  within  the  lir>t  six  monihit  of  the  dUcase,  if  at  all. 
It  is  generally  associated  with  one  of  the  more  severe  formit  of  eruption. 
Later  attacks  are  laid  to  be  alwa)-s  relapses;  they  are  often  limited  to  one 
eye  at  a  lime.  Or  rclinitix  may  occur,  in  which  case  the  fundus  of  the  eye 
has  a  haty  up[)earani:e,  when  seen  with  the  np!ilhalmo»(:o|ie ;  I  he  disc  b 
reddened  and  swollen,  and  its  margin  is  indistinct ;  there  m.ny  be  roan^ 
small  cxlravasalions  of  blood.  The  recognition  of  ihi*  mnrked  change  is 
TCT}'  imiwrtant,  tiecautc  of  its  insidiousncss ;  Mr.  Htilchinson  speak«  of  Itie 
paltent  as  noticing  "  nothing,  except  that  his  sight  is  very  dim  ;  he  has  no 
pain,  no  congestion  of  the  front  of  the  eye,  no  intolerance  of  light," 

The  lyHfh  glands  in  various  [wtta  of  the  body  become  swollen  at 
this  stage  of  syphilis ;  we  arc  especially  accustomed  to  look  for  enlargement 
of  those  which  tie  one  above  each  elbow,  and  of  thow  that  arc  seated  at  the 
back  of  the  neck,  close  to  the  occipital  t)one.  Whether  this  is  de|>endcnt  upon 
any  previous  affection  of  skin  or  mucous  membrane  is  at  present  doubtful. 

Aooihcr  symptom  U  falliHg  off  ^  the  hair;  it  may  come  away  with  the 
comb  so  freely  that  the  patient  is  apprehensive  of  becoming  prematurely 
bald.  I  have,  however,  never  myself  seenanythinglikc  a  complete  alopecia 
fi-om  this  cause  ;  and  I  am  disposed  to  think  that  the  cases  which  have  been 
so  interitrcied  have  really  been  examples  of  Alopecia  aie^ita.  The  tine  hairs 
from  the  limbs  arc  shed,  as  well  as  those  of  the  scalp. 

As  to  early  syphilitic  lesions  of  the  viscera,  nothing  positive  is  as  yet 
known.  Mr.  Hutchinson  has  ably  insisted  on  the  strong  probability  that 
such  affections  may  occur,  and  he  mentions  a  transitory  albuminuria  as  not 
uncommon.  1  tn)'s<lf  had  one  patient  whose  urine  was  albuminous  (and 
who,  I  think,  had  dropsy)  at  a  time  when  it  could  hardly  be  supposed  that 
the  v»iels  had  already  become  I.irdaccous.  1  have  also  occasionally  seen 
jaundice,  which  in  one  ease  quickly  subsided,  but  which  in  another  instance 
coded  in  acute  atrophy  of  tlie  liver.  To  Ibis  mbjcct,  however,  I  shall  return 
hereaAer. 

Laitr  Symptomj. — After  tlvc  lapse  of  the  six  months,  or  the  year,  or  two 
years,  during  which  one  or  more  of  the  early  syphilidcs  has  developed  itself 
once  or  uficncr,  the  disease  often  becomesaltogether  latent.  In  many  cases, 
indeed,  it  fiitally  ceases,  and  the  patient  henceforth  remains  |>crrccily  free. 
But  in  other  instances  he  continues  to  be  troubled,  at  varying  interv.t!^,  with 
slight  manifestations  of  it.  Perha|»  small,  scattered  pustules  appear  on  ihe 
scalp,  vrhich  arc  scratched  by  the  comb,  and  cause  him  infinite  annoyance, 
scabbing  over  again  and  again.  Ferhaiis  tlic  p.ilm  ol  one  hand  now  and 
then  becomes  scaly  and  fissured  in  its  centre.     Perhaps  some  of  Ihe  nails 
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grow  rough,  and  ihick  and  discolored.     AfTcctioos  such  as  ibese  may  go<io 
for  a  very  great  length  of  lime. 

But  in  some  casn,  possibly  many  months  or  ercn  years  after  the  subn- 
dcncc  of  the  rally  syphilidcs,  cbcre  appears  an  eruption  pineniinf;  definite 
ch^raclcrs  of  its  own,  and  ycl  diiTcting  from  any  that  would  have  viM> 
diiTing  the  secondary  stage  of  the  disease.  I  have  already  indicated  whil 
are  the  thief  features  common  to  such  late  or  fr/YVir^ysyphilidcs,  naniel*. 
that  they  arc  less  symmetrical,  generally  cohere  together,  affect  the  tleepti 
layers  of  Ihc  integument,  destioy  the  tissues,  and  are  followed  by  Kan. 
Their  special  characters  vary  widely  in  ditTcrcnt  casea. 

In  |}<69  a  woman  was  under  my  care  in  hospital  who  had  been  infected 
by  her  huMiand  twenty  years  previously,  and  in  whom  ibe  disease  assuned 
the  form  of  thin,  reddish-brown,  glared  patihes.  covering  the  greater  jan  of 
the  face  ;  they  were  not  at  all  raised,  and  there  was  only  the  slighteit  poteibte 
desquamation  from  them  ;  in  fact,  they  were  scarcely  more  ihait  macute. 
In  other  cases,  thick,  while  scabs  appear  upon  the  circumference  of  a  bold, 
red  ring,  or  festooned  line.  Such  an  affection,  perhaps,  deserres  to  be 
specially  designated  as  sftiiamous.  Or  again,  immense  patches  of  skin  may 
become  thickened,  raised,  of  a  reddish-brown  color,  and  rough,  with  i 
bran-like  M^iirf ;  no  that,  if  the  disease  had  not  been  syphilitic,  one  would 
have  named  it  a  dry  ecxeraa.  Rut,  as  a  rule,  what  con.ttitutes  the  essential 
feature  of  the  late  eruptions  of  syphilis  is  the  presence  of  lurid,  reddilb- 
brown  midules  ;  these  are  like  those  of  the  early  |ia|>tilar  syphilide,  cacc^ 
that  instead  of  being  scattered,  ihcy  now  cohere  in  nngs  or  jiatchet,  which 
themselves  arc  often  fused  together,  so  as  to  cover  a  large  surface  or  to 
form  straggling,  fc:ttooncd  lines.  It  is  also,  I  think,  a  peculiarity  of  nxh 
late  lulwrcles,  that  they  invariably  leave  cicatrices,  even  when  they  have  not 
ulcerated.  IJui  in  most  instances  they  cither  become  covered  over  with 
crusts,  or  become  eaten  away,  so  as  to  form  small,  deep  ulcere;,  with  TcriKjl 
edges.  It  is  no  uncommon  thing  to  sec  patches,  a  fool  or  more  in  diameter. 
some  parts  of  which  have  already  cicatrized,  while  other  parts  sliow  recent 
nodules,  or  serpiginous  lines  of  scabs,  spreading  over  ibe  healthy  Uio 
around  them,  All  these  varieties  arc  worlhy  of  the  most  patient  clinical 
study,  for  although  they  are  absolutely  characteristic  of  syphilis,  the  patient 
o^cn  has  no  suspicion  of  their  nature.  They  have  a  special  tendency  to 
affect  the  face  (wbtn  they  are  seen  on  the  forehead,  nose,  and  lips,  rather 
than  the  cheeks),  the  nape  of  the  neck,  the  shoulders,  the  back,  and  t' 
extensor  surfaces  of  the  limbs. 

As  an  illustration  of  the  importance  of  the  correct  diagnoon  of 
alTectiona,  I  may  mention  the  case  of  a  gentleman,  set.  55,  who  came  to 
for  the  nujst  obviously  syphilitic  ulcerating  patches,  one  on  earh  shoulder, 
which  had  been  Mcadily  getting  worse  for  a  year.  His  medical  utlvifter  had 
put  no  question  to  him  as  to  his  having  had  any  venereal  disL-asc,  and  all 
that  he  could  tell  me  was  that  when  a  young  man  he  had  had  some  com- 
plaint of  this  nature,  attended  with  swelling  of  the  testis.  He  had  been 
married  for  many  years;  his  wife  had  had  three  miscarriages  but  no  chil- 
dren. Iodide  (if  potassium  cured  one  of  the  patches  in  a  fortnight,  and  the 
other  within  six  weeks. 

The  later  gieriod  of  the  disease  is  also  characterized  by  lesions  of  the  throat 
and  mouth,  most  of  which  ditfet  from  thoseof  thesecondaryslage.  Pia^utt 
apalinft  may,  indeed,  continue  to  form  on  the  checks  or  lips.  But  the 
surface  of  the  tongue  now  for  the  first  time  becomes  affected  in  a  variety  of 
ways.  Sometimes  more  or  less  extensive  patches  appear  unnaturally  smooth 
andglqssy.  Sometimestherc  arise  ovat  grayish  ulcers,  especially  on  ilsccntre 
or  edges.  Sometimes  its  mucous  membrane  becomes  greatly  thickened,  with 
deep  grooves  inlcrsecling  it  in  all  directions.     .Ml  these  changes  render 
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contact  of  salt  or  pepper  exceedingly  painful  to  the  patient,  xnd  nuke 
him  gliid  to  confine  himself  to  the  bUndcit  pouibic  diet. 

In  other  cases,  again,  the  soft  palate  becomes  alfccted  with  deep,  iharfv 
|cut  ulcers,  which  very  rapidly  pcrfoiiite  it,  and  wt  away  a  considerable  part 

its  substance.     Such  ulcere,  when  they  heal,  leave  n-cll- marked  ciratrices. 

itnc  years  ago  a  woman  died  in  Guy's  H<«pital  whose  vi-inm  had  long 
before  been  extensively  destroyed  on  one  side,  so  thai  the  uvula  w,is  held  in 
its  place  by  two  thiead-likc  proceisca  of  mucous  membrane,  which  looked  as 
if  they  could  not  possibly  have  escaped  being  lorn  through  during  dcgltili- 
lion ;  the  preparation  is  now  in  our  museum.  Sometimes  the  palate  may 
become  adherent  to  the  pharynx,  »o  as  to  cot  off  the  communication  between 
the  cavity  of  the  now  and  the  air  passages  below. 


Gummafa  and  Nodes. — ^That  I  have  not  yet  mentioned  gummaia  as  occur- 
ring in  the  skin  and  mucous  membranes  will  probably  surprise  many  of  xaij 
readers;  for  so n»e  writers  cliatacterixe  the  tertiary  period  as  the  "gum- 
matous stage "  of  the  disease.*  In  the  subcutaneous  tissue,  or  in  the  sub- 
stance of  the  tongue,  uich  lumnn  often  acquire  a  very  considerable  siie; 
and  the  skin  or  the  mucous  membrane  over  them  may  at  length  become 
ulcerated  through,  so  ax  to  expose  a  gray,  degenerating  mass,  of  the  most 
typical  kind.  Bui  it  U,  I  thmk,  impwsible  to  say  that  tertiary  eruptions 
in  general  deserve  to  l>e  cillcd  |:umraatoiis,  to  the  exclusion  of  the  early 
oi>es,  I  have  already  remarked  tliat  the  Mattered  lenticular  papules  which 
may  constitute  one  of  the  firtt  man ifctLit ions  of  ronstitulional  syphilis 
hare  a  structure  which  seems  not  lobe  merely  inflanimalory  ;  and  recent 
observers  have  shown  that  the  nodules  which  are  found  in  iritis  are  small 
gummata,  instead  of  comiiting  merely  of  fibrinous  exudation.  Again,  Mr. 
Hutchinson  ha.s  mentioned  a  case  in  which  definite  gummata  were  found  in 
both  lestcji  and  also  in  the  spleen,  although  a  sccondarj'  rash  was  still  out 
on  the  Kkin  of  ihc  patient,  who  died  of  "  syphilitic  di!(ea*e  of  the  heart 
— m)-orardiiB  with  gumma." 

The  gummatous  affections  of  internal  organs  are,  indeed,  by  far  the 
roost  important  of  the  effects  of  syphilis,  since  they  produce  varioas 
symptoms,  and  not  rnrely  destroy  life.  But  I  shall  leave  them  to  be 
descrilKd  among  (he  local  visceral  diseases,  since  I  could  in  no  oilier  way 
bring  their  clinical  relations  into  sufficient  prominence.  In  this  place  I 
shall  content  myself  with  insisting  on  the  necessity  of  carefully  examining 
the  bones  and  the  testes  whenever  a  syphilitic  taint  is  suspected. 

It  is  believed  that  thow;  bones  which,  like  the  skull-cap,  clavicles, 
ulna:,  and  tibia:,  arc  but  thinly  covered  with  noft  parts  are,  more  than 
others,  liable  to  be  affected.  [!y  tunning  one  finger  along  the  surface  of 
these  bones  i(  is  easy  to  discover  whether  there  is  any  swelling  of  them,  or 
whether  the  patient  shrinks  from  pressure.  The  enlargement  caused  by 
syphilitic  periostitis  generally  rises  gradually  from  the  surrounding  surface, 
Uii  I  remember  an  instance  in  which  the  fivnlal  and  the  parietal  Imnes  pre- 
sented bold  hemispherical  tumors  that  at  first  appeared  as  if  tbey  must 
be  malignant  growths,  especially  as  one  upper  eyelid  vras  enormously 
swollen  and  in  pari  gangrenous;  Ihc  effect  of  treatment  with  iodide  of 
potaisium  in  this  case  was  extraordinary.  When  such  oimcou*  affections 
arc  recent,  they  often  feel  soft  and  semi-clastic,  and  at  an  autopsy  one  may 
find  that  there  is  a  gray  succulent  material,  more  or  less  extensively  casealing, 

*Tkc  teiMfiMtM  Uonc  of  coniiilcrable  inliqaity.  Faltopiua,  in  lUe  (lile«nlh  ccntuiy, 
^ioli«  of  liunan  of  bono  u  haiini;  been  (oiled  "  giimmiUa  gal!i>-a"  On  ■ccounl  of  ihcir 
ciuilaiiiin£  a  qiinii  nMriiibliiiK  euaimi  t/iftti'am.  Wkgatt  hu  i^^cnlly  ptripmc'l  lo  (Db- 
•liiote  ilie  lumc  "  siphiloma  tor  gumma ;  tnil  I  ful  lo  wc  any  xilvkntagc  ia  lliii  »u(gM- 
lioa. 
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which  can  be  shelled  out  of  ihe  substance  of  the  bone,  which  had  been 
excavated  lo  receive  it.  At  a  later  stage  the  soft  Biibstan^^  may  be 
abaorbed,  and  there  m3.y  be  left  a  central  depression,  with  a  thickened  zone 
around  it.  But  upon  the  boocs  of  the  limbs.  [  think  that  the  whole  of  the 
gummatous  growth  b  more  oAcn  converted  into  a  uniform  dense,  rahted, 
bony  mass. 

The  teilcs,  when  affected  with  syphilis,  often  present  firm,  yellow 
gumtuata,  of  irregular  form,  which  are  embedded  in  the  proper  substance  of 
the  OT];an  or  in  the  epididymis,  and  which  can  often  be  easily  detu<:hed 
during  life.  But  in  many  crises  a  diffused  iibrous  thickening,  with  atrophy 
of  the  secretory  stniciure,  is  all  that  one  discover?  at  an  aulu[isy.  This,  no 
doubt,  suffices  lo  account  for  the  fact  that  so  many  of  these  jiaiieiits  arc 
unable  to  beget  children.  Bui  I  suppose  ihat  one  could  hardly  in  the 
living  subject  recognise  such  an  affection  by  palpation,  diMiuKuisliing  it 
from  the  Ibccidity  which  may  accompany  any  serious  disorder  of  the 
feaenl  health.  Nor  am  I  satisfied  that  ii  is  in  itself  a  proof  of  syphilis; 
11  is  certainly  fotmd  in  the  post-mortem  room  in  many  case:*  in  which  there 
is  no  other  evidence  of  that  disease.  Still  more  doubtful,  perliapx,  n  the 
significance  of  closure  of  the  extieiniltes  of  the  Fallopian  tubes  in  the  other 
sex. 

£>i\igm>sii. — From  the  foregoing  description  of  syphilis  it  mutt  be  suffi- 
ciently evident,  not  only  that  the  recognition  of  a  diseaseof  which  the  symptoms 
and  effects  are  *o  numerous  and  varied  must  often  be  very  difficult,  but  ihat 
to  nlicmpt  to  Uy  down  any  rules  fur  its  diagnosis  would  be  of  very  little  use. 
Somctini<:«  the  lint  glance  at  a  jiaticnt  reveals  to  a  skilled  oiKcrver  the  nature 
of  the  c.isebe>ondapa*sibility  of  doubt;  and  he  is  hound  to  trrat  it  actively, 
particularly  in  a  married  woman,  without  asking  questions  which  might 
cause  endless  domestic  misery,  [n  other  instances,  even  when  nil  in- 
quiries can  be  pushed  without  the  least  rciervc,  one  is  unable  to  hazard  a 
positive  opinion  until  one  has  watched  the  effects  of  remedies  for  a  con- 
siderable time.  It  b  important  to  remember  that  the  body  should  always 
be  stripped  as  thoroughly  as  ixissible,  and  that  every  [larl  of  it  should  be 
looked  at  before  one  pronounces  as  lo  the  character  of  a  doubtful  eruption. 
Some  of  the  most  puzzling  cases  are  those  in  which  several  cutaneous 
diseases  are  present  at  the  same  time.  I  well  remember  one  instance  in 
which  3  macular  syphilide  was  almost  hidden  among  the  nodules  of  an 
acne  induration  and  the  papules  and  pustules  of  scabies. 

Conlapon. — With  regard  to  the  more  usual  wa)%  in  which  syphilis  is 
transmitted  I  need  say  very  little,  but  it  is  perhaps  worth  notice  that 
among  married  women  belonging  to  the  lower  classes  the  disease  is  often 
traced  back  to  a  confinement,  when  in  all  probability  the  patient  really 
derived  it  from  her  husband  after  her  convalescence,  he  having  become 
infected  as  the  result  of  adulterous  intercourse  while  she  was  in  childbed. 

There  seems  to  be  no  doubt  thai  the  surface  of  the  skin  must  be  abraded, 
or  6asared,  to  allow  of  the  penetration  of  the  virus,  and  the  most  recent 
writers  think  tliat  this  is  true  even  of  mucous  membranes.  Few  facts  in 
medicine  are  better  established  than  the  crroucousness  of  the  doctrine  of 
Ricord,  that  primary  syphilitic  lesions  alone  possess  the  power  of  ]>ropagating 
the  disease.  Clinical  experience  has  furnished  numerous  ina^iances  of  conta- 
gion  from  flat  condylomata,  and  experiments  have  been  made  which  sliow 
that  it  is  powiblc  to  convey  the  virus  to  healthy  persons  by  inoculation 
with  the  blood  of  syphilitic  patients,  or  with  matter  from  pustules  of  a 
secondary  eruption  or  from  an  ulcer  of  the  tonsils.  Whether  pus  from  a 
late  or  tertiary  affection  of  the  skin  contains  the  poison,  seems  to  be  still 
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loubtftil.  There  are  also  undecided  qticslions  as  to  the  contagiousness 
part  Trom  admixture  with  purulent  discharge  of  the  natural  secretions  of 
the  salivary,  mammary,  or  lachrymal  glands  ;  of  the  semen,  iviihout  impreg- 
D.ition  of  an  ovum  ;  or  of  an  inflantmalory  exudation  from  a  mucous  meiD- 
brane,  as,  for  instance,  the  gonorrhteal  pus  in  one  irho  also  has  syphilis. 
With  regard  (o  this  last  point  it  is  suggested  that  if  pus  cells  arc  wandering 
leucocytes  from  the  blood,  they  must  almost  certainly  contain  any  virus 
which  the  blood  itself  contains.  But  it  is  generally  held  thai  the  saliva  and 
the  milk  arc  not  in  thcmscN-es  capable  of  conveying  the  disease,  lliat 
mixed  fluids  from  the  mouih  may  form  the  vehicle  by  which  the  vtnu 
passes  from  one  person  to  another  b  shown  by  cases  of  tran.sfeTcn<;e  in  the 

I  act  of  Vissing ;  in  glass-blowing,  when  (he  same  raetal  tube  is  employed  by 
ditfcrent  workmen  in  turn;  in  smoking,  if  one  cigar  or  pipe  is  used  byNeveral 
individuals;  or  (as  in  a  case  recently  related  by  Dr.  Baxter)  in  cleaning  the 
Iceth  with  another  person's  brush.  Nor  rausl  we  forget  that  we  may 
tininlentionally  infect  our  patients  if  we  omit  to  thoroughly  cleanse  a 
Eustachian  catheter,  or  a  laryngoscoptc  mirror,  after  using  it  in  a  syphilitic 
nse.  The  disease  has  al.so  been  transferred  bjr  one  person  biting  another 
iin  the  band.  Lastly,  accoucheurs  and  midwives  have  acquired  primaty 
sores  on  the  finger  when  they  have  overlooked  a  slight  3bnti.ion  upon  it 
during  their  attendance  on  a  woman  with  Rat  condyloiiMta,  or  otlier  specific 
jiffeciron  of  the  genitalia. 

PathfiUgy. — I  have  already  hinted  at  the  analogy  between  syphiliti  and 
the  specific  fevers,  an  analogy  which  has  been  particularly  insisted  on  by 
Mr.  Hutchinson,  and  I  miut  now  briefly  disciMS  certain  quesiion.^  with 
regard  to  its  pathology,  some  of  which  are  of  great  practical  conK^juencc, 
while  all  of  ibein  have  important  theoretical    bearings  upon  the  study  of 

!COniagiou«  ditieases  in  general. 
Concerning  the  nature  of  the  jmmary  indurated  jMpule  or  chancre, 
two  opposite  upiniom  are  entertained.  Some  think  that  it  is  it.tclf  a 
local  exprestion  of  an  infected  slate  of  the  blood.  Others,  following  John 
Hunter,  .tuppose  that  the  vims  does  not  reach  the  blood  until  after  Jt  has 
muliiplied  itielf  .-tt  the  seal  of  inoculation,  and  has  passed  along  lymphatic 
vessels,  so  as  to  be  discharged  with  their  contents  into  the  great  veins.  In 
Support  of  the  second  view,  attention  has  recently  been  drawn  to  the  fact 
that,  in  the  ordinary  indolent  inguinal  bubo,  the  glands  which  lie  along  the 
iliac  venels  become  swollen,  as  well  as  those  which  lie  superficially  in  the 
eroin.  This  is  said  to  be  shown  by  three  prei«raiions  at  the  Lourcine 
Hospital,  in  Paris,  each  of  which  was  t.ikcn  from  a  woman  who  had  died  of 
some  intcrnirrcni  disease  while  suffering  from  sores  ujjon  the  \-ulva.  But, 
Its  llaumler  rcm.irks,  if  such  were  the  mode  of  transmission  of  the  syphilitic 
poison.onc  would  expect  that  under  ordinary  circumstances  the  const  iiutional 
symptoms  should  be  longer  delayed  than  when,  the  seal  of  the  primary 
affection  being  on  the  lip  or  on  the  finger,  only  a  single  group  of  glands 
would  have  to  be  traversed,  and  I  think  that  even  if  the  irriiati,>n  which 
caiHCS  the  glands  to  swell  does  spread  from  one  gland  to  another,  it  by  no 
means  necessarily  follows  that  inftciion  of  the  blood  lakes  place  by  the  same 
slow  and  circuitous  route.  The  analogy  of  vaccination  seems  to  suggest  that 
it  is  quite  possible  for  an  indurated  papule  or  chancre  to  be  the  dire<:t  result 
of  inoculation  of  the  specific  virus  in  »W,  and  yet  for  the  blood  to  be  already 
poisoned  from  the  moment  when  such  a  lesion  begins  to  be  deveUnied.  The 
rarity  of  multiple  primary  sj-philitic  sores,  and  the  fact  thai  the  .lecretion  of 
a  primary  tore  is  scarcely  ever  inocubiblc  upon  the  |i.itieni,  point  strongly  io 
the  same  direction.  One  might  have  expected  to  settle  the  point  at  issue 
by  excising  indurated  chancres,  or  destroying  them  wiih  caustics  at  their 
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very  comtucnccnicnt,  but  at  present  the  cvideocc  as  to  the  effects  of  suck 
o[ieration&  U  conflicting. 

Another  question  concerns  the  relstion  between  the  secondary  and  ihe 
tertiary  !.lBj;es  of  syphilis.  Dr.  Witks  has  long  thought  that  vtKcral  Icmom 
are  moi>t  frequently  met  with  in  cases  where  cutaneous  eruptions  and  other 
conspicuous  symptoms  of  the  disease  had  been  absent  or  but  slighilr 
marked.  But,  although  I  ani  inclined  to  adopt  this  opinion,  I  do  not  kDM 
iliai  it  ha:i  been  positively  proved  to  be  correct  ;  and,  if  it  were,  we  sbcmM 
(till  have  to  ask  whether  it  is  not  the  omission  of  early  specific  treatment  ia 
Ihe  cases  in  question  which  detcnnines  the  occurrence  of  ren:>ote  effecti. 
All  op|ioMie  doctrine  is  maintained  by  Mr.  Hutchinson,  namely,  that  the 
tertiary  phenomena — being,  as  we  have  seen,  unsyrometrical — ought  pro- 
perly to  be  reprded  rather  as  seouelge  of  syphilU.  His  expreskion  u  thil 
they  are  "  refcrowths,"  in  morbid  structures  left  behind  from  the  secondary 
period.  Of  the  points  which  he  makes  in  support  of  his  suggestion,  the 
most  important  aeems  to  me  the  fiict  that  the  liability  to  outbreak  of 
tertiary  lymptums  sometimes  continues  after  the  patient  has  produced  i 
bmily  of  hnlthy  children,  and  when  one  can  therdbrc  hardly  suppoK  that 
his  blood  Mill  retains  the  virus. 


that^ 
ioff 


It  must  not  be  imagined  that  this  matter  i*  one  of  merely  theorelii 
interest.  A  patient  ad'ccted  with  svphilis  is  apt  to  be  exceedingly  perti- 
nacious in  his  intpiiries  as  to  whetticr  the  disciue  will  leave  a  permanent 
taint.  He  has  heard  of  instances  in  which,  after  the  lapse  of  many 
years,  tertiary  symptoms  have  appeared  ;  and  he  has  acquired  a  noiioo 
that  the  syphililii:  poison  differs  from  Ihe  contagious  principles  of  aQ 
other  specilic  diseases,  in  being  never  eradicated.  But  I  think  we  are 
justified  in  assuring  him  that  the  distinction  is  one  of  degree,  rather  than 
of  kind.  In  the  immense  majority  of  cases,  a  person  who  has  had  syphilis 
is,  after  a  few  years,  free  from  it  in  everj*  sense  in  which  it  can  be  said 
that  one  who  has  had  scarlet  fever  or  smallpox  is  free  from  those  diseases. 
In  each  instance  the  only  appreciable  difference  between  the  individual 
who  has  been  attacked,  and  other  people  is,  that  he  b  no  longer  capable  of 
taking  the  infection.  And  since  we  are  not  accustomed  to  speak  of  ibe 
exanthemata  as  remaining  uncurcd  during  the  whole  lifetime  of  the  patient, 
or  until  he  falls  exceptionally  ill  with  ihcm  a  second  time,  J  do  not  see  why 
we  should  adopt  a  modem  fashion  and  use  language  of  this  kind  with 
regard  to  syphilis.  It  is  well  known  that  a  person  very  rarely  has  an  indu- 
rated chancre  and  afterwards  a  secondary  eruption  and  sore  throat  on  two 
different  occasions ;  but  several  instances  of  such  an  occurrence  have  now 
been  recorded.  In  a  case  of  Mr.  Hutchinson's  the  interval  of  health  was 
only  three  years;  it  has  gcneratly  been  longer.  The  second  attack  has 
always  been  very  mild. 

Opinions  probably  differ  very  widely  as  to  the  extent  to  which  the 
presence  of  a  syphilitic  taint  modifies  other  diseases.  Some  surgeons  ban 
held  that  it  may  interrupt  the  natural  course  of  almost  every  morbid  pro- 
cess ;  that  a  broken  bone  may  fail  to  become  united,  and  a  wound  refuse  to 
heal,  until  the  virus  is  nculralixed  by  the  administration  of  specific  medicinci. 
Hut  I  very  much  doubt  the  fact  of  such  occurrences,  unless,  indeed, 
the  general  health  of  the  patient  is  profoundly  impaired.  On  the  other 
hand,  it  is  well  established  that  an  injured  jart  may  gradually  take  on  the 
characters  of  a  syphilitic  sore  ;  but  then  it  is  aUo  the  ciue  that  jjsoriasit  or 
ccfcma  may  develop  itself  upon  spots  which  have  been  bruised  or  1, 
in  a  person  liable  to  one  or  the  otlicr  of  thcM  diseases. 


Prognosis. — This  must  be  d!scu!»e<l  with  the  treatment  of  syphilis,  if  we 
arc  right  in  believing  that  the  administration  of  medicines  has  immen 
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powPT  in  cutting  il  short.  To  adu1i«,  indeed,  it  is  scarcely  ever  directly 
EaliU.  mumlcr  nicnlion»,  k  the  only  two  ways  in  which  il  ran  destroy 
life,  hemonhage  dependent  upon  spreading  aiceialion  (fhagediena),  and 
exhftietioD  appearing  when  the  early  symptoms  are  very  acuic  and  severe. 
The  only  ca«:  that  Iknow  to  have  come  down  to  the  jwst-tDoricm  room 
at  Guy's  ilospilal,  during  the  last  twenty  five  years,  in  which  death  was 
atlributcd  to  syphilis,  apart  Trom  any  visceral  lesions,  is  that  of  a  man,  aged 
ihirty-onc,  who  lay  in  one  of  the  wards  for  seven  months,  with  a  rupial 
eruption  on  the  skin,  and  complaining  of  pain  and  swelling  in  his  joints. 
The  most  extreme  wasting  took  place ;  his  knees  and  his  left  arm  were  rapidly 
contracted  ;  his  wrists  and  ankles  were  enlarged.  Towards  the  last  he  was 
drowsy  and  listless,  and  at  the  autopsy  the  brain  appeared  to  contain  an 
excess  of  iluid.  Indirectly,  however,  as  we  shall  sec  in  the  chapters  on  dis< 
cases  of  the  biain,  larynx,  lungs,  liver,  kidneys,  syphilis  is  the  cause  of  a  very 
large  mortality.  If,  therefore,  i  soy  that  the  prognosis  is  almost  alwa>-s 
favorable,  it  is  because  I  hold  that  by  proper  treatment  we  can  not  only 
cure  the  early  symptoms,  but  prevent  their  remote  aftereffects,  which  are  lo 
dangerous. 

Trratmenl. — McrcTiry  has  been  employed  as  a  remedy  for  syphilis  during 
nearly  four  hundred  jcais.  bm  unfoiiunately  the  expeiicnce  which  a ji] jeered 
to  justify  its  use  was  long  vitiated  by  a  most  obvious  source  of  error ;  the 
natural  course  of  the  disease.  whenunnKkdiiiedbydnigs,  bad  never  l>eencare< 
fullystudicd.  Moreover,  the  metal  was  generally  given  so  freely  as  to  cause 
profuse  salivation,  with  the  most  pernicious  results.  Thus,  when  certain 
English  aimy  surgeons,  in  (he  early  part  of  the  present  century,  introduced 
a  "  simple  treatmcDl,"  in  which  mercury  found  no  place,  they  had  the 
imineivse  advantage  that  their  patients  remained  free  from  many  evils  to 
which  persons  steering  under  syphilb  were  then  commonly  subjected  by 
their  medical  attendants.  And  what  made  the  diflference  the  more  i^triking 
was  thai  the  real  nature  of  syphilis  as  a  specific  disea.se  being  then  altogether 
aaknoirn,  the  same  methudt  had  been  employed  indiscriminately  for  all 
venereal  sores.  Is  it  matter  for  surprise  that  those  who  advocated  this 
great  revolution  in  medical  practice  should  have  overshot  their  mark,  and 
attributed  to  mercury  not  only  the  injurious  effects  which  it  really  does 
cause,  but  aUo  many  of  the  remote  consn^uenccs  of  the  disea.te  ii*elf,  such 
as  are  now  known  to  oc<:ur  when  no  medicine  has  been  adminiMercd  ? 

It  is  now  an  cstablishetl  fact  that  it  Is  possible  for  not  only  the  primary 
lesion  of  Kyphltis,  but  also  the  various  secondary  and  tertiary  eruptions  to 
subside  $i>(>ntaneou»ly  without  any  specific  treatment  \  indeed,  this  result 
sooner  or  later  occurs  in  the  large  majority  of  cases,  when  the  jiaticni  is 
placed  under  favorable  condiliuns  as  regards  rest  of  body  and  mind,  good 
diet,  and  \mk  air. 

Ncverlhelta,  the  experience  of  the  last  few  years  tends  irronstibly  to 
the  conclusion  that  a  [lalient  who  ha*  syphilis  derives  immense  advantages 
from  a  course  of  mercurial  treatment,  provided  that  ii  is  judiciously 
managed.  Among  thote  who  arc  best  ciiialified  to  form  a  judgiucnt  upon 
this  matter  there  is  at  the  present  lime  hardly  any  difference  of  opinion  ; 
and  what  adds  to  the  force  of  this  consensus  is  that  it  has  been  arrived  at 
by  a  variety  of  methods,  and  that  some  of  those  who  now  most  warmly 
advocate  the  use  of  mercury  were  originally  in  doubt,  or  even  active  in 
opposition. 

I.  Il  is  certain  that  mercury,  proiierly  admiiiisicred,  is  in  no  way 
injurious  to  the  patient's  general  health,  if  his  constitution  is  sound  and 
fairly  robust.  Kvcn  in  the  case  of  a  person  with  a  turl>ercutar  tendency,  the 
drag  may  almoat  always  be  given  with  perfect  safety,  although  one  should 
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perhaps  be  more  cautious  with  it.  Nor  woiild  the  actual  existence  aS 
visceral  dUcase  prevent  my  prescribing  it,  except  that  one  natimlly  woaid 
refrain  from  treating  a  mild  form  of  syphilis  at  all,  if  the  patient  mn 
obviously  about  to  die  in  a  few  monthii,  nf  phlhi.sit,  cirtho«i*  of  the  liver,  or 
renal  drop*y.  It  is  generally  thought  that  sy|ihili[ic  affections  attended  with 
much  ulceration  ^.liuuld.  if  possible,  bi;  in-alcd  by  other  remedies  rUker 
than  mercury,  hut  Mr.  Hutchinson  is  now  inclined  to  dotibt  the  correctne* 
of  this  opinion.  The  cachexia  resullin);  from  syphilis,  so  far  from  being  i 
reason  for  avoiding  the  use  of  mercury,  is  generally  ipiickly  curable  by  it. 

1.  Mercury  lias  a  most  marked  effect  upon  the  indumtion  of  a  prinurf 
infecting  papule  or  chancre.  The  Ircalmcnt  of  such  afTeclion*  Iwhrngs  lo 
surgery  ralhcr  than  to  medicine,  and  I  shall  not  further  touch  uiwo  il. 
Hut  [  may  quote  Mr.  Hutchintion's  statement,  that  the  remedy  aliooti 
invariably  arrests  the  process  of  induration  if  given  when  it  is  jim  begin- 
ning ;  while  at  later  periods  it  no  less  surely,  though  more  slowljr,  effects  the 
leabsorplion  of  the  indurating  material. 

^.  Mercury,  if  admini^^lercd  systematically  during  the  existence  of  t 
pnmary  indurated  sore,  will  probably  often  prevent  altogether  the  develo[>- 
mcnt  of  secondary  symptoms.  This  is  perhaps  more  important  thu 
any  other  point  connected  with  the  treatment  of  syphilis,  and  it  dcitenn 
the  most  careful  verification.  At  present  the  best  evidence  in  favor 
of  it  is  the  statement  of  Mr.  Hutchinson,  in  a  paper  read  before  the 
Hunterian  Society,  in  1874,  especially  when  contrasted  with  his  pnriool 
utterance  on  the  same  subject  m  Dr.  Reynolds'  "System  of  Medicirvc." 
Formerly  he  thought  that  secondary  symptoms  were  for  the  most  ptn 
inevitable,  whatever  treatment  might  be  adopted.  But  in  a  series  of  elevea 
co-scs  of  v.icci no-syphilis,  in  which  he  began  to  give  mercury  two  months 
after  contagion,  and  about  a  fortnight  after  the  appearance  of  the  specific 
induration,  not  only  did  every  patient  quickly  get  rid  of  chancre  and 
glandular  cnliitgement,  but  only  about  half  of  them  ever  showed  secondary 
symptomtt;  these,  moreover,  were  almoM  always  of  an  exceedingly  mild 
ty]je,  and  did  not  appear  until  many  wet-ks  later  than  they  would  hare  done 
if  no  medicine  had  been  taken.  Now,  where  syphilis  has  been  intentionally 
inoculated  upon  healthy  penons  constitutional  effects  have  scarcely  ever 
been  wanting ;  and  the  same  may  be  said  of  cases  of  vaccino-syphilis  in 
which  early  mercurial  treatment  has  not  been  adopted. 

4,  Men-ury  renders  the  secondary  symptoms  of  syphilis  mild  and  of 
brief  duration  in  proportion  as  its  administration  is  begun  early  and  is 
carried  on  regularly  and  without  intermisMon  for  a  considerable  time. 
Upon  thU  point  also  Mr.  Hutchinson  has  recently  spoken  very  decidedly. 
Formerly  he  cited  instancL-s  in  which  a  patient,  while  actually  salivated  for 
iritis  in  one  eye,  became  attacked  with  the  »tmc  affection  in  the  other  eye, 
as  lending  to  establish  an  opposite  conclusion  ;  but  now  he  say»  that  tn  sock 
coses  the  failure  is  probably  due  to  the  fact  that  the  "  Kilivalinn  is  prema- 
ture," that  is,  that  the  remedy  has  not  yet  excited  its  full  influence  upon 
the  rest  of  the  body,  notwithstanding  that  it  has  affected  the  gums  so 
severely.  "  The  secret  of  success  is  to  avoid  any  internipiion  of  this  kind." 
And  he  insists  upon  the  fact  that  cases  in  which  the  secondary  symptoiiu  of 
syphilis  arc  exceptionally  severe  arc  almost  always  Ciises  in  which  mercury 
has  not  been  given.  My  own  experience  leads  mc  to  conArm  this  lUte- 
nwnt  very  strongly. 

5.  Mercury,  if  administered  efUciently  during  the  primary  and  secondary 
stages  of  syphilis,  will  probably  diminish  the  frequency  and  severity  of 
tertiary  symptoms.  Here,  indeed,  we  come  loa  point  as  to  which  it  is  an4 
must  be  difficult  to  obtain  direct  proof,  for  there  are  no  certain  data  ss  to 
the  propoilioii  of  cases  of  syphilis  which  result  in  tertiary  symptoms  whe 
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(to  treatment  is  used  ;  nor  do  we  yd  know  to  what  extent  their  occurrence 

'nuif  depend  upon  the  severity  and  character  of  the  secondary  symptoms. 
But  there  is  at  l«ast  a  strong  presumption  that  if  the  drug  can  prevent  the 
earlier  and  more  coiKlant  of  the  phenomena  of  syphilis,  it  will  not  have  lets 
power  over  the  more  remote  and  cxccpttonal  effects  of  the  disease. 

If  these  iiatemcnts  should  prove  to  be  correct,  it  would  evidently  be  the 
bounden  duty  of  a  medical  man  to  prescribe  mercury  to  alt  patients  sulTering 
under  primary  or  secondary  syphilis  who  should  place  themselves  un- 
reservedly under  his  care.  And  1  entirely  agree  with  Mr,  Hutchinson  that 
we  cannot  insist  too  strongly  upon  the  necessity  of  continuing  the  remedy 
regularly  for  many  weeks  after  the  entire  subsidence  of  every  risible  symp- 
tom of  the  disease. 

There  has  been  some  discussion  as  to  whether  mercury  should  be  called 
an  "antidote"  to  the  syphilitic  virus.  Mr.  Huichinion  ii  dUpoited  to 
give  it  this  title.  But,  for  my  own  part,  f  should  prefer  to  avoid  using  any 
expression  which  would  imply  that  the  cure  of  syphilid  must  depend  upon, 
and  be  preceded  b^^  Itie  disappearance  of  the  specific  contagion  of  the 
disease.  1  think  it  ts  a(  least  as  likely  that  mercury  acti  directly  niton  the 
living  tissues,  depriving  them  of  their  susce|)iit>ility  to  the  partictilar  kinds 
of  morbid  action  which  syphilis  induces.  The  notion  of  an  antidote  is,  we 
believe,  inapplicable  to  such  a  case  as  the  cure  of  |M;oria:ii.'i  or  [xemphigiis 
by  arsenic;  and  I  do  not  think  (hat  it  could  properly  be  exiendnl  to 
include  the  cure  of  gout  by  colchicum.  But  .surely  the  use  of  mercury 
for  syphilis  has  a  far  more  olmouK  relation  to  these  iheragientic  mea-turcs 

^than  toward  the  treatment  of  aiaen  of  poisoning,  whether  by  mineral  or  by 
iregetable  substances. 

\Vith  regard  to  the  relative  advantages  of  the  various  preparations  of 
mercury,  differences  of  opinion  prevail.  But  I  think  it  isclear  thai  we  should 
employ  in  preference  those  which  are  mild  ;  it  is  rarely  advistble  to  prescribe 
ealom^l  ox  blue  pill,  in  fre(|uently  repeated  doses,  except,  perha(>S,  when  it  is 

^necesury  to  produce  a  rapid  cflTect,  »  when  iritis  or  retinitis  is  present. 
P«*OC  can  I  believe  that  the  hypodermic  injection  of  the  hiehloriiit,  or  of 
talomel,  pnimises  advantages  which  counterbalance  its  pain  and  its  tendency 

[<to  set  up  inflammation,  [  have  generally  l>een  content  to  administer  the 
hithloridf  of  mrnitry  by  the  mouth,  in  doses  of  one-sixteenth  to  one-twelfth 
of  a  grain,  three  limes  a  dav.  .Another  pregnration  which  m.iy  often  be 
nscd  with  advantage  is  the  ky.lrargyrum  turn  ertiA,  in  dotes  of  two  or  three 
grains;  when  the  gums  apjJcar  likely  to  be  too  quickly  affcfted,  further 
inconvenience  m.iy  be  obviated  by  letting  the  patient  at  the  same  time  take 
the  chlorate  of  potass ;  but,  as  a  rule,  it  i<,  not  desirable  to  mask  the  effect  of 
the  mercury  in  this  way.  Sometimes,  when  no  mercurials  taken  internally 
could  be  borne,  the  inunction  of  (i/ur  Ww/w^n/ has  succeeded  jwrfectly.  Uui 
be*t  of  all,  in  really  difficult  cases,  is  the  <alomel  oafer  hath  of  Mr.  Lee. 
About  fifteen  grains  may  be  voUiilixed  by  a  spirit  lamp  over  a  water  bath, 
the  apparatus  being  placed  beneath  a  chair  on  which  the  patient  sits,  naked, 
and  wrapped  round  with  blankets.  The  bath  should  lost  from  a  quarter  of 
an  hour  to  twenty  minutes. 

Except  during  the  cold  seasons  of  the  )[ear,  the  patient  may  go  out,  and 
even  continue  at  hb  occupation,  while  be  is  carrying  out  a  mercurial  treat- 
ment. He  should,  however,  keep  early  hours  and  take  plenty  of  rest ;  his 
clothing  should  be  made  of  ilannci,  and  other  warm  materials;  he  should 
have  good  food,  but  should  generally  abstain  from  stimtitanls.  Pure  air  is 
important  to  him ;  there  are  greater  advantages  in  residing  at  the  seaside 
than  at  Aix-U-Chapcllc  or  other  continental  spas. 

Even  when  syphilis  has  reached  the  tertiary  stage,  mercury  should,  I 
think,  as  a  rule,  be  prescribed,  if  the  patient  has  not  already  gone  through  a 
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tystcinaiic  course  of  it.  But  in  the  majority  of  cases  the  remedy  which  h 
DOW  most  serviceable  is  U\iide  ofpolaisium.  This  is,  indct'd,  oficn  employed 
with  advantage ,  cicn  during  a  protracted  secondaiy  period  ;  but  over  llw 
early  macular  and  papular  eruptions  it  has  little  if  any  power,  Witk 
regard  to  the  dose  of  it,  there  has  been  a  good  deal  of  difference  of  opinion. 
But  of  late  it  lias  become  the  general  practice  to  give  from  ten  lo  thirty 
grains  three  times  a  day.  It  is  generally  prescribed  with  spiritus  ammoiHS 
xroroalicus  and  some  bitter  tincture  or  infusion.  But  somtr  pcrsom  take  il 
more  readily  in  roilk,  which  they  keep  on  a  table  beaide  them  and  sip  from 
lime  lo  lime. 

Even  when  iodide  of  potassium  does  not  finally  eradicate  the  di^^ease.  il 
often  exerts  so  marked  an  influence  over  the  symptoms,  that  ih«  patient  will 
go  on  with  it  more  or  less  continuously  for  years.  In  such  cam  it  ii 
generally  desirable  lo  interrupt  its  use  from  time  to  lime ;  and  iniportaH 
ftervices  are  then  rendered  by  the  chlorate  of  pOtaM.  I  have  repeatedly  WO) 
obitinute  forms  of  cutaneous  eruption  removed  by  this  sail,  given  in  doMseJ 
tengiainx,  three  times  daily.  Another  medicine  which  may  now  l>e  prescri lied 
it  the  dilute  nitric  acid,  and  still  more  valuable  Is,  I  believe,  sartaparilU, 
I  have  used  the  fluid  extract  with  ruulli  which  appeared  lo  me  to  be  idcob* 
testable.  Of  the  value  of  guaiacum,  which  three  centuries  ago  had  >0  bigk 
a  reputation,  I  know  nothing. 

!t  is  not  generally  worth  while  to  apply  remedies  directly  to  the  enip 
ttoiis  of  syphilis,  hut  some  of  the  more  localised  tertiary  alTeclinns  are  very 
rapidly  brought  to  subside  when  they  are  covered  with  the  diluted  blue 
ointment,  and  calomel  should  always  be  duMcd  upon  mucous  |iatchcs  (/.  t., 
flat  condylomata).  The  severe  nocturnal  pains  produced  by  nodes  nay 
often  be  relieved  by  blistering  the  $kin  over  them. 

CoNOSNtTAL  Syphilis,  unlike  the  ordinary  form  of  syphilis  in  many 
respects,  is  a  modilication  of  the  disease,  which,  instead  of  being  acquired  by 
direct  infection,  is  transmitted  to  the  patient  from  one  or  both  psrcnti. 
Some  modern  writers  prefer  to  call  it  "  hereditary  "or"  inherited,"  becanseit 
does  not  usually  manifest  itself  by  M-ell  marked  symptoms  until  some  veeks 
after  birth.  Recently,  however,  the  discovery  has  been  made  thai  the  bones 
in  the  fa-ius  arc  often  alTectcd  by  syphilis,  and  1  do  not  think  thai  there 
be  any  doubt  that  the  malady,  even  if  latent,  is  really  present  from  the  vi 
commencement  of  extra-uterine  life,  just  as  it  is  in  the  adult  dorin( 
period  of  incubation,  or  in  the  intervals  between  successive  eruptions, 
term  hereditary  may  well  be  reserved  for  diseases  such  as  gout  and  phthisis, 
which  usually  begin  at  a  later  age,  the  tendency  to  them  being  all  that  is 
handed  down. 

Sx  one  time  it  was  thought  that  infection  to  the  foetus  im  mtero  tmnl 
necessarily  come  from  the  mother ;  even  when  the  father  bad  been  Ihe 
original  sufferer,  the  idea  prevailed  that  she  always  received  the  vi 
and  gave  it  to  her  offtipring.  But  olwervation  proved  that  id 
majority  of  cases  the  mother  neither  ^howed  any  sign  of  the  di 
knew  that  she  had  ever  had  a  symptom  of  it.  All  writers  admit  that  the 
semen  may  convey  syphilis  directly  to  the  ovum;  and  the  anertioD  is 
frequently  made  that  the  father  Is  the  parent  from  whom  the  dlicue  is 
most  often  derived.  But  instances  must  be  rare  in  which  it  would  be  y» 
sible  to  declare  positively  that  at  no  period  since  her  marriage  had  a  womut 
gone  through  even  a  slight  form  of  syphilis,  especially  as  it  is  not  certain 
whether  the  semen  may  not  aUo  infect  her,  indc|>cndcntly  of  the  uccurrcncc 
of  impregnation.  But  little  stresn,  therefore,  can  be  laid  upon  llie  well- 
known  fact  that  a  man  sometimes  transmits  the  ditcasc  to  his  chitdrea 
notwithstanding  that  he  did  not  many  until  long  after  the  disa|>pcataitte 
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II  secondary  eruptions,  nor  until  a  period  when,  if  any  further  symp- 
toms were  to  arise,  ihey  would  be  regarded  as  icrliary  and  as  incapable 
of  being  directly  coniaeioua.  It  would  seem,  however,  that  Mich  case*  are 
in  the  highest  degree  rare  and  cxccpiiona).  If  one  is  consulted  about  the 
prowicly  of  marriage  on  the  parlof  a  patient  who  has  had  syphilis,  one  should 
perhaps  never  declare  it  to  be  impossible  for  the  oAspnng  to  be  tainted. 
Until  tiro  years  hive  passed  after  the  complete  subsidence  of  the  secondary 
symptoms  of  the  disease  marriage  must  be  alto);cther  forbidden.  But  UjMe 
of  time  seems,  as  a  rule,  to  quickly  diminish  the  riik.  Thus,  as  Mr. 
Hutchinson  has  pointed  out,  each  succeeding  child  of  the  same  parents  'a 
len  likely  lo  suffer  than  the  previous  one ;  sooner  or  later  the  taint  wears 
out,  and  the  children  sulsequenily  born  remain  free.  Sometimes,  how- 
ever, one  inEsnt  may  escape  notwithstanding  that  both  older  and  younger 
ones  are  attacked.*  There  are,  moreover,  modifying  circumstances  which 
may  cause  the  later  children  of  a  married  pair  to  sulTcr  more  than 
the  earlier,  even  when  the  syphilis  had  been  contracted  long  previously. 
.\ccording  to  Mr.  Hutchinson,  such  a  result  Mimetimes  hap{icns  when  the 
general  health  of  the  infecting  parent  becomes  more  and  more  broken  down 
from  year  to  year  ;  but  the  more  frequent  cauxe  is  mppwed  lo  be  the  fact 
that  a  healthy  woman  impregnated  by  a  syphilitic  husband  gradually 
becomes  herself  [wisoned,  so  that  she  forms  a  second  wurcc  of  infection  for 
the  (Jiildrcii  whom  iihe  afterwards  brings  forth.  For  there  i»  reason  to 
believe  that  the  offspring  are  much  less  likely  to  escape,  and  that  they  arc 
more  often  alTecled  severely  when  both  jiarents  arc  tainted  than  when  only 
ot>c  is.  The  full  extent  and  Mibileiy  of  the  contaminaiion  which  a  woman 
may  indirectly  derive  under  the  conditions  just  referred  to,  were  first 
pointed  out  by  Colics,  of  Dublin,  in  1837.  lie  formulated  the  remarkable 
law  which  now  bears  his  name,  that  "a  newly. bom  child,  even  although 
it  may  have  symptoms  in  the  mouth,  never  causes  ulceration  of  the  breast 
which  it  sucks,  if  it  be  its  mother  who  suckles  it,  though  it  is  slitl  capable 
of  infecting  a  strange  nurse."  In  other  words,  although  the  mother  may 
hare  shown  no  sign  of  syphilis,  she  has  yet  undei^onc  a  modification  of 
the  disease,  bearing  somewhat  the  same  relation  lo  the  ordinary  form  that 
vaccinia  docs  10  smallpox,  and  no  less  protective  in  its  action.  The  rAve 
en  retmir  (as  French  writers  have  termed  the  infection  of  a  woman  through 
her  foetus)  is  not,  however,  always  unattended  with  symptoms.  She 
not  infrequently  becomes  pale  and  thin,  her  hair  may  fall  off,  perhaps 
certain  lymphatic  glands  become  swollen,  or  there  may  be  some  swelling 
of  bone«.  Mr.  Hutchinson  has  observed  that  symptoms  may  first  appear 
at  the  menopause,  in  the  form  of  so-called  "  psoriasis  palmaris,"  sores  on 
the  tongue,  or  indurations  in  the  legs.  He  isiiggests,  as  an  interesting 
point  for  inquiry,  the  question  whether  a  woman  infected  in  this  way  ff 
ftrfunt  can  transmil  the  laioi  to  children  subsequently  bom  to  a  healthy 
father. 

The  effects  of  syphilitic  infection  on  the  foetus  vary  greatly  in  different 
cases.  Very  often  it  dic>/»  ul^ro  xni  is  thrown  oif  after  an  interval,  in  a 
more  or  less  decomposed  condition,  with  its  cuticle  peeling  in  large  Rakes, 
as  the  resalt  of  maceration  in  the  dark  and  fetid  liquor  smnii.  Thu*  abor- 
lioits  and  miscarriages,  especially  if  several  tiroes  repeated,  afford  very 
valuable  indi<.aiioDs  of  a  syphilitic  taint ;  so  that  not  only  is  it  important, 
whenever  a  women  suffers  from  any  complaint  that  could  be  attributed 
to   this  cause,  10  in(|uire  as  to  the  mode  of  termination  of  her  former 

"  The  east  is,  ol  couisc,  diff<reot  whtn  a  liusljaiiil  or  1  wife  conlractJ  i)rphilis  after 
having  *Xtet.&f  hid  chitilmi ;  llieir  nin  infant  will  then  hi  Ide  one  ino»i  jcvetely  affected. 
It  is  pmrrall;  a\A  thai  a  woman  acquiring  the  itiicsuc  during  her  ptcgn.-incjr  may  oonvej 
il  tQ  Uic  (ccwt  at  any  perkxl  vp  to  the  levcntli  month. 
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pregnanctM ;  but  also,  when  a  married  man  is  th«  patient,  to  make  limilir 
investi^tions  with  regard  to  his  wife. 

The  occurrence  of  a  specific  loton  of  the  pUtenla  has  long  been  lu*- 
peered,  but  onlil  recently  nothing  definire  was  known  about  il.  In  1863  Dt. 
Wjlks cited  in  the  "  Guy't  Hoifilal litportt"  some  olMcrvations of  Mr.  Wd* 
kinson  King,  in  which  the  chorion  had  been  found  Ihirkcned  and  coriaceoah 
and  the  amnion  lined  by  a  fal.ic  membrane,  u  the  result,  it  was  supposed, 
of  syphilis ;  in  almost  every  inMancc  abortion  had  taken  place  at  the  Ihird 
roonih.  Virchow,  however,  afterward  described  the  dccidua  and  the  nutemil 
part  of  the  placenta  as  the  structures  liable  to  morbid  changes  in  this  dn- 
ease.  If  his  view  hftd  been  correct,  it  would  have  followed  that  the  cbaoga 
in  question  must  be  absent  whenever  the  fcctus  denvcs  its  infection  soklf 
from  ihc  father;  but  there  is  reaton  to  believe  that  most  of  the  hard, 
yellow  masses  in  the  placenta  which  have  been  taken  for  gummata  hitt 
been  mcie  residues  of  accidental  hemorrhfigcs.  At  any  rate,  f^ninuu 
spreading  from  the  maternal  into  the  fecial  part  of  the  placenta  were  only 
once  found  by  Frankcl,  of  Brcslau,  who  in  the  "  Arcktv  fur  Oynaii'legft" 
for  1873  has  recorded  a  series  of  investigations  with  regard  to  this  subject 
In  sixteen  cases,  however,  he  discovered  a  peculiar  alTcciion  of  the  viS 
themselves,  a  fact  of  great  interest,  since  it  is  obviously  compatible  with 
an  entire  absence  of  infection  from  the  mother.  The  lesion  in  questxa 
consials  in  a  dense  growth  of  round  or  spindle  cclb  in  the  subsiance 
of  the  villi,  attended  with  a  more  or  less  complete  destruction  and  dJi- 
appearantc  of  their  vascular  loops,  and  ending  ultimately  in  a  process  «* 
fatly  degeneration.  Villi  so  altered  arc  less  easily  isolated  from  the  stroe- 
turei  in  which  they  arc  embedded  1  they  are  swollen  and  opaque,  and  hue 
irregular  outlines  and  bulbous  extremities.  Sometimes  the  whole  ptaeenu 
is  Dniformly  affected;  it  is  then  remarkably  large  and  heavy  (even  lotht 
weight  of  two  pounds),  close,  tough,  and  of  a  pale  grayish -yellow  color. 
In  other  instances,  only  certain  portions  of  it  are  dbt^sed ;  these  appear  is 
opaque,  wedge-shaped  masses,  surrounded  by  iron es  of  congestion;  in  the 
healthy  portions  there  are  often  hemorrhages.  Once  Frankel  found  thil 
the  cell-growth  had  extended  from  the  villi  into  the  malemat  jjort  of  tht 
organ.  He  is  in  doubt  whether  the  premature  expulsion  of  the  fcKtus,  whkh 
in  his  cases  took  place  at  varying  periods  from  the  siath  month  onward.  ■• 
dependent  upon  the  placental  ksion  directly  or  rather  upon  the  death  of 
the  fa-tus.  In  some  instances  gestation  appeared  to  have  gone  on  toitJ 
natural  limit,  and  when  the  morbid  change  was  partial  the  child  was  some- 
times born  alive.  The  earliest  period  at  which  the  aflcction  of  the  rilli  «u 
detected  was  at  the  sixth  month;  it  often  seemed  to  be  only  just  commencing. 
Thtuwehave  still  to  lenm  whether  a  similar  lesion  exists  when  aborttc* 
occurs  at  the  third  or  Ihc  fourth  month. 

Once  or  twice  the  fcctus  showed  gummata  in  the  /iiYr.  but  in  the  gnat 
majority  of  cases  what  alone  characterized  the  placental  disease  as  syphditic 
was  a  peculiar  morbid  condition  of  the  tones,  which  was  never  afaKM. 
This  afTcclion.  first  described  by  Wagner,  of  Berlin,  in  "  yirehevfs  Artlut' 
for  1870,  but  independently  observed  by  a  French  physician,  Fanot,  U 
about  the  same  time,  seems  to  begin  at  a  very  early  period  of  fecial  life. 
Like  thai  which  constitutes  rickets,  it  has  its  chief  seat  at  the  meetiaf 
lines  between  the  shafts  of  the  long  bones  and  their  epiphyseal  caniUgei, 
and,  in  the  case  of  the  ribs,  between  their  anterior  extremities  and  the 
cartilages  which  tip  them.  The  meeting  lines  in  question  become  nuct 
thicker  than  natural,  uneven  and  irregular.  But  here  the  rescmbluice 
ceases.  There  is  in  syphilis  comparatively  little  increase  of  the  nonml 
"tone  of  pirolifcration,"  whereas  the  "zone  of  incrustation  of  cartilage  "  ii 
enormously  exaggerated.     It  forms  a  thick  layer,  dense  and  homogenc 
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fnatilc.  white,  and  opaque,  like  monar;  long  processes  project  from  it 
into  the  substance  of  the  cATtilagc  beyond.  As  the  aflTcction  advance^  this 
layer  becomes  separated  from  the  shaft  by  a  ^oll,  or  even  semi-fluid, 
graytsh'Fcd  or  yellowish  material,  consisting  of  gronuUtion  tia^ue.  which 
may  shade  olT  into  pus.  Another  feature  is  the  formation  of  new  bone 
(osteophyte)  around  ihc  outside  of  ihc  shaft  in  the  neighborhood  of  ihc 
epiphysis. 

Wagner  terms  this  lesion  a  "syphilitic  osieochrondritis-"  It  b  widely 
diffused  throughout  the  body,  but  it  is  said  lo  be  aln-ays  raost  marked  where 
the  growth  of  osseous  tissue  is  naturally  most  active ;  and  what  is  interesting 
is  Out  precisely  the  same  distribution  is  slated  lo  obtain  in  the  case  of 
rickets.  Thus  the  lower  end  of  the  femur  is  the  favorite  scat  of  both 
difcsscs,  while  the  corresponding  pari  of  the  humerus  is  least  often 
affected  by  cither.  Parrot,  however,  says  that  in  syphilis  the  osteophyte 
is  mosi  abundant  just  where  the  other  changes  arc  least  developed ;  and 
this  correspond'^  cxJictly  with  a  remark  long  ago  made  by  Mr.  Hutchinson, 
,  to  the  effect  that  periostitis  in  congenital  Syphilis  is  more  often  met  u-ilh 
just  above  the  elbow  joint  than  anywhere  else. 

In  a  few  exceptional  instances,  when  an  infant  infected  with  syphilis  is 
bom  alive,  the  soft  material  between  the  shafts  of  the  long  bones  and  their 
epiphyses  increases  to  such  an  extent  as  to  detach  ihem  from  one  another, 
and  even  to  form  fluctuating,  punitent  swcUiu(;s  beneath  the  periosteum. 
'I'here  is  then  a  complete  tosi  of  power  in  the  limbs,  attended  with  so  little 
pain  that  it  has  actually  been  mistaken  for  a  paralysis.  The  child's  h.inds 
are  described  by  Parrot  as  lying  pronaied  by  its  side  ;  its  legs  are  extended, 
and  when  it  is  lifted  up  they  hang  helpless,  and  swing  backw.ird  and  for- 
ward. After  death,  almost  every  one  of  ihe  principal  epiphyses  may  be 
found  separated  from  the  bone  to  which  il  belongs. 

Henceforth  there  ought  to  be  little  difficult^'  in  diagnosing  cases  of  this 
severe  kind,  but  it  is  otbcrynsc  with  the  ordinary  form  of  the  disea.se,  in 
which  there  is  seldom  a  sufficient  degree  of  enlargement  of  the  ends  of  the 
bones  to  justify  one  in  speaking  positively  about  it,  at  least  in  very  young 
infants.  Indeed,  Kdbner  has  shown  that  even  after  death  the  microscope 
is  often  refjuired  to  reveal  the  presence  of  the  lesion. 

Nor,  as  a  rule,  docs  a  child  infected  with  syphilis  manifest  any  other 
symptoms  of  the  disease  when  it  is  first  born.  The  only  exception  is, 
perhaps,  a  peculi.ir  and  very  rare  form  of  bullous  eruption,  which  is  known 
a&fem/ihigui  maaa/oruM,  and  which  may  either  be  present  at  the  time  of 
birth  or  come  out  a  few  days  later.  In  1S51  there  was  a  discussion 
Upon  this  affection  in  the  Academy  of  Medicine  in  Paris;  Paul  Dubois 
declared  that  it  was  syphilitic,  while  Cnzeaux  maintained  the  contrary. 
I'he  tgucstion,  so  far  as  I  know,  has  never  been  cleared  up  ;  but  probably 
an  cKamiiuiion  of  the  bones  in  future  cases  would  easily  settle  it.  'I'he 
buUc  arc  flaccid,  and  contain  opaque  serum  or  pus;  their  favorite  scats 
are  the  soles  of  ihe  feet  and  the  palms  of  the  hands.  1  have  never  myself 
seen  a  case.     This  eruption  generally  proves  rapidly  fatal. 

The  lAyMui  has  been  found  in  a  slate  of  supjiuration  by  L)ui)oi^ ;  there 
was  no  abscess,  but  the  organ  when  squeezed  emitted  drops  of  >-cllowi.sh 
pas,  easily  distinguishable  from  the  opaline  liquid  which  it  may  contain 
when  in  a  normal  state,  .\nothcr  morbid  condition,  first  pointed  out  by 
Ocpaul,  as  occurring  in  the  bodies  of  sy]>hilitic  children,  coiimM^  in  the 
presence  of  yellowish -gray  indurated  noduIcH  in  the  lungs,  softening  in 
their  centre*  into  cavities.  Lastly,  Gubk-r  has  dtscribcd  a  |)eculiar  change 
in  the  livti' ;  the  organ  is  not  only  enlarged,  hard,  and  elastic,  bul  ite  cut 
surface  »hows  a  number  of  small,  while,  o|>aque  grain*  on  a  uniform 
yellowish   grouiKJ,     Dr.  Wilks  showed   a  specimen  of  this  affcclioD  at  a 
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meeting  of  the  I^hologicsl  Society  in  1866 ;  it  amt  From  an  Jnfimtonc 
moathold.  I  once  saw  suppuration  of  tlic  thymus  in  a  child  who  had 
lived  for  some  months.  But.  Rcncrally  speaking,  if  congcniMl  syphiitt  eo6 
fatally,  except  in  early  infancy,  il  is  by  sqmc  accidental  complication,  Kch 
as  Ijionclio-pDcumonia,  urdinirhcea,  or  taarasmti.s  from  improper  food,  and 
the  inicinal  orjiana  then  seldom  present  characteristic  lesions.  Acute  pen- 
tonitti.  or  plcumy,  or  mcQingitis  has  sometimes  been  foiuid  to  be  the  cauac 
of  death. 

Tlic  more  common  symptoms  of  congenital  syphilis  generally  bepn  to 
show  themselves  toward  the  end  of  ihc  first  month  of  cxtra-uU-rine  life  or 
in  the  course  of  the  second  montli,  rarely  after  the  end  of  the  third  monik. 
The  earliest  is,  in  most  oases,  a  nasa/  catarrh,  producing  what  is  populutf 
called  the  "  snuffles."  This  is  attended  with  the  discharge  from  the  notinl' 
of  a  fluid,  at  first  thin  and  serous,  bpi  afterwards  viscid,  so  that  it  dnct  u[< 
into  trusts  which  olwtruct  the  passage  of  air.  Consequently  the  child  it  » 
longer  able  to  breathe  while  it  is  at  the  breast ;  it  takes  the  nipple  into  the 
mouihonly  to  drop  it  a^ain,  and,  as  Diday  pointed  out,  it  fails  to  gctenoogfi 
food,  and  rapidly  loses  flesh.  Indeed,  alihoufth  syphilitic  infants  arc  soik- 
limes  at  birth  well  Rrown,  plump,  and  fat,  and  may  even  remain  so  through- 
out the  whole  courte  of  the  disea-se,  the  rule  is  that  they  are  from  the  first, 
or  soon  bceome,  pale  and  wasted  ;  they  have  a  dull,  opaque,  yellow,  ind 
wrinlclcd  skin;  to  uw  a  favorite  expression,  ihey  "look  like  little  old 
men."  Soon  after  the  catarrh  there  apiiears  an  fn»f>tien,  of  which  ihf 
favorite  scats  arc  the  nutes  and  the  face,  tjiit  which  may  cover  the  wMc 
of  the  body  and  timb.i.  Ii  ronsiMs  of  macul»,  blotches,  or  flat  pipulo. 
which  may  be  bri(;lit  red,  brownish,  or  copjier  colored.  They  are  some- 
times isobted,  »n)etime«  *,»  confluent  iliat  they  have  been  dc&cribed  u 
having  an  "  erysipelatoiu "  chaMrter.  It  is  often  difficult  to  distinguiib 
between  syphilis  and  the  effect  of  the  nurse's  negligence  in  allowing  Ik 
part*  about  the  nnu«  lo  ri.Mmin  soiled  with  cxecreia,  or  in  dryinc  them  iiuiift- 
ciently  after  having  wuithcd  them.  A«  a  ndc,  the  red  blush  produced  by 
mere  irritation  is  ill-deHned  and  fades  away  at  the  edge,  whereas  at  the 
corresponding  jinn  of  a  specific  rash  there  arc  to  he  wen  a  number  of 
isolaieil,  sharplv -outlined  fpots.  The  papules  themselves  may  luve  smooth 
and  glazed  surfaces,  or  they  may  be  dry  and  horny,  or  rai»ed  here  and  thmr 
into  fhccid  Inilla;,  or  superficially  ulcerated.  At  the  comers  of  il>e  €)•«, 
aliout  the  angle*  of  the  mouth,  in  the  folds  of  the  neck  or  of  the  groii». 
or  artnmd  the  anus,  the  p.ipiiles  nrien  become  covered  with  a  moist,  opaqoc 
layer,  and  a.'aunie  more  or  less  the  appearance  of  flat  condylomata.  Bui  I 
am  inclined  to  agree  with  Mr.  Hutchinson,  that  really  typical  "  tmicfW 
patches,"  occurring  chiefly  at  the  anus,  are  comparatively  seldom  *een  is 
children  lc«  than  eight  or  ten  months  old.  Sometimes  tite  enijition  takts 
a  pustular  furm  ;  the  greater  pan  of  the  body  may  then  lieconie  covered 
with  moi?it  sc^bs.  NCjnraied  by  cracks,  from  which  a  lero- purulent  fluid  i* 
constantly  ooxing.  In  the  interior  of  the  mouth  tilcc[>-  are  often  praeni, 
or  there  may  lie  a  diffu'^  stomatitis.  The  latter  affection  involves  it' 
gtims  and  dentil  sacji;  Mr.  Hutchinson  has  even  seen  it  lead  to  necn 
exfoliation  of  the  alveoli.  The  mucous  membrane  of  the  now  may  lik  - 
ulcerate,  and  discharge  a  sanious  fluid,  perhaps  containing  fragments  of  bone 
from  the  septum,  which  becomes  i^erforatcd. 

Aitother  but  a  rare  synifitom  is  iritis.  Of  this  Mr.  HulchioMMl,  MOe 
years  a^,  cited  twenty-three  ca-ws,  the  majority  of  which  occiirmi  in  girk 
ll  «ras  usually  seen  at  about  the  age  of  five  week*.  Sometimes  il  »» 
limited  »  one  eye,  sometimes  it  affected  both  eyes-  Il  was  attended  with 
irregularity  of  the  pupil,  alteration  of  color  in  the  iris,  and  the  exudation 
of  white,  yellow,  or  red  lym[ih.     Uut  it  required  to  be  carefiilljr  looked  (or. 
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as  the  comea  wu  generally  clear,  and  had  but  a  very  laint  ]>ink  xone  around 
its  margin. 

I  h:ive  already  remarked  that  although,  in  accor(lnn<-e  with  Cotles'  law, 
a  child  widcriti)!  under  congenital  syjihtliti  is  incapniilc  of  infectinf^  its 
mother,  it  may  give  th«  disease  to  any  other  woman  who  Kiicklei  it.  Diday 
even  records  amesi  in  which  women  advanced  in  years  appear  lo  liave 
coiilrMcWl  syphilis  hy  kUvin^  Ntich  infants;  and  the  nae  of  a  spoon  tliat 
had  [irevitiiu  been  etnpUiyed  in  feeding  thmn  hx*  been  followed  by  the 
same  terrible  cotuequenco.  Proliably  the  source  of  the  vinis  is  always 
the  lecrelion  of  an  ulcer  al>out  the  liim  or  within  the  mouth.  Hence  Diday 
la)-*  great  strcKt  on  the  importance  of  searching  for  .surh  tikers.  when  a 
child  bom  of  syphilitic  jiarents  is  to  be  placed  with  a  wet  nurse.  But  a«  it 
is  |>rai(:tically  imi^Muble  to  l>e  sure  that  the  l)a(*k  of  the  thnul  i.t  healthy, 
French  writers  advise  that  as  M>()ti  as  any  aitancous  enipcioii,  or  even  a 
na.ial  aitarrh  is  discoverable,  one  should,  for  ihe  nnnc's  .sike,  insist  thut  slie 
should  no  longer  suckle  such  an  inlanl.  If  one  knew  a  woman  who  had  had 
syphilis  she  might  be  engaged  for  the  service  ;  liul  othcrwixe  recourse  must 
be  had  lo  the  feeding  bottle.  The  primary  lesion  on  the  nipple  of  a  nurse 
is  deicrilied  by  Diday  as  a  small  red  papule,  slightly  den]ii.imaling  on  the 
nirlace.  When  once  infected,  she,  in  her  tiim,  may  convey  the  disease  to 
other  infants.  TItat  tlte  milk  is  not  then  the  vehicle  of  the  )>oison  is 
shown  by  an  oluervation  of  Mr.  Henry  I..ee's.  A  woman,  who  w.is  nuriing 
a  sypliihtic  child  wi|h  one  breast,  ai-ipiircd  an  ulcrr  upon  that  breast,  and 
aAerward  an  eniplion  ;  but  tier  own  infant,  for  whom  she  reserved  the  otlicr 
brea.st,  went  on  Micking  for  six  weeks  and  remained  healthy. 

I  do  mil  find  any  eviden<;e  that  .syphilis  contracted  by  an  infant  from  the 
wet  nurse  <lifrcrs  from  the  congenital  furm  of  the  disease  in  its  symptonis,  as 
might  t>e  ex[><.-<'ted. 

Treatmemt.^yie  have  seen  that  congenital  syjihilis  seldom  prove*  directly 
fatal,  except  soon  after  btrth.  ThU,  at  least,  is  my  decided  opmion.  In  very 
mild  ca.ses  the  eru|>tion  often  sutnides  m  a  few  weeks  when  lel^  entirely 
without  treatment;  and  in  the  more  severe  forms  of  ihc  disease  sjKxilic 
medicines  have  immense  ]i»wer.  I  hare  generally  been  accustomed  to  pre- 
tcribe  the  hydrargyrum  tarn  erHA,  in  doses  of  a  grain,  or  two  grains,  two 
or  three  limes  a  day,  according  to  the  age  of  the  infant ;  a  minute  quantity 
of  Dover's  i>owder,  or  of  carbonate  of  soda  may  be  given  with  it,  acconling 
to  cimimstanrc^.  Many  prefer,  however,  to  use  the  diluted  UHguentum 
kydrar^ri  externally  ;  it  may  Ik  applied  on  the  in.tide  of  a  flannel  band 
which  i»  sewn  aroimd  the  knee,  as  Sir  Benjamin  Brodie  recommended  ;  or 
ten  or  fifteen  grains  of  it  may  t>e  riblie<!  into  the  child's  armpits  once  or  twice 
daily,  for  a  few  minutes  at  a  time.  Or  the  Hquor  hydrargyri  ffrehhridi 
may  be  ordered  in  doctes  of  mxx  t<i  ni^xxx,  thiw:  times  a  day.  The  effect  of 
Ihtse  various  mcnsitres  is  generally  to  removt  the  visible  signs  of  the  dtsea-se 
in  fhwione  to  three  months.  Somcumcs  relapses  occur  ;  and  in  such  <-nses, 
or  where  the  imi>r"vement  is  slow,  it  may  be  advisible,  in  addition  to  the 
rocrciiry,  to  admini^cr  the  iodidt  efpgtatsiatu  in  denes  of  two  or  three  groins. 
Mucous  patches  alwut  the  anus  may  be  dusted  over  with  calomel. 

Later  Efftett. — ^The   suhvidcncc  of  the  usual  symptoms  of  congenital 
syphilis  is  occasionally  followed  by  the  development  of  others,  .which  are 
obviousljr   anaU^oiu  to    those    that     constitute    the  "tertiary"  stage    of 
syphiRs  in  the  adult.     Thus  nodes  may  appear.     Mr.  Hutchinson  says  that 
the   bone  most   alTecicd    by   them   is   the  huraenis  at  its  lower  end,  and 
(hat  they  ofien  re-ich  such  a  size  as  lo  imjiair  the  movements  of  the  elbow  i 
joint.      I  have  leen  extensive  periosteal  sivellings  upon  the  tibia  and  upon  i 
the  ulna  in  a  gitl  who  must  have  been  eight  or  ten  years  old  ;  she  originjdly  I 
came  to  Ouy's  llospiul  on  account  of  large  ulcerating  or  luptnl  jjatchcs, 
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covCTcd  with  [hick  bron-n  cnists,  on  her  tnink  and  limbs.  Under  iodide 
of  [mtaKKitim  (hry  hi-^ilcd  with  mnnclous  »i>idiiy,  biit  she  nit-cnbckw 
ke])(  n:tiirning  lo  me  for  two  or  three  years.  Another  form  of  cniption  of 
which  1  have  Men  §cvcTal  instances  in  not  very  ^oung  children,  consists  of 
raiwrd  red  rings  or  loncs,  somewhac  likethc  "  circinated  s()iuinoussy]>hilNle." 
of  adults.  At  the  Evelina  Hospital  [  once  saw  a  girl,  eight  or  ten  yein 
old,  with  a  sloughing  ulcer  which  had  destroyed  the  soft  iiaUte,  snd  vvh 
great  enlargement  of  the  metacarpal  bones  of  one  hand.  Mr.  Hutcbinsoa 
cites  (he  case  of  a  boy,  aged  eight,  almost  the  whole  of  whose  caUihi 
«ras  involved  in  disL-ase  at  first  regarded  as  "sirumoiis,"  but  which  proittl 
lo  be  sy]>hilitic ;  he  was  the  son  of  a  ck-reyman,  but  his  mother  hid 
contraclnl  the  disease  from  a  former  husband,  an  officer  in  the  army.  1 
have  once  or  twice  met  with  nodubr  swellings,  doubtless  giimmala,  u|ioo 
children's  testes.  With  regard  to  affections  of  the  cerebral  arteries,  or  of 
the  brain  itself,  I  sliall  have  something  to  say  hereafter.  Of  latdaceou 
changes  in  the  viscera,  as  the  result  of  congenital  syphilis,  I  at  present  know 
nothing. 

The  most  interesting  of  the  remote  effects  of  the  hereditary  diHcasc  arr, 
however,  some  which  differ  altogether  from  those  of  ordinary  acquiml 
syphilis.  Mr.  Hutchinson  has  shown  that  syphilitic  children  often  grow 
up  with  a  special  physiognomy.  One  peculiarity  is  that  on  cacj)  stdc  of 
the  forehead  the  frontal  eminence  is  protuberant.  I'his  he  formerly 
regarded  as  the  result  o(  an  antecedent  hydrocephalus  ^om  chronic  pKoin- 
gitis.  But  M.  Parrot  has  recently  maintained  that  in  addition  to  the  inm- 
uterine  oRieous  lesions  already  described,  syphilis  gives  rise,  during  Ista 
infancy  and  childhood,  to  a  morbid  change  in  the  bones  bearing  a  somewhii 
close  relation  10  rickets ;  and  Mr.  Hutchmson  now  accepts  such  a  chaiigv 
as  accounting  for  the  appearance  in  question,  A  character  on  which  it. 
Parrot  has  further  insisted  is  the  presence  of  four  eminences  ujron  the  bono 
forming  the  &ides  of  the  anterior  fontancllc :  from  their  resembbnce  to 
the  buttocks  he  vaWs.  «uch  a  calvaria  "  natiform."  He  also  clainu  (at 
congenital  syphilis  the  affeirtion  known  u  Craniotabes,  whi(-h  has  hiiberto 
been  deemed  rachitic.  But,  although  Dr.  Barlow  and  Dr.  Lets  have  xf- 
ported  his  vieu-s,  it  apixrars  to  mc  very  doubtful  whether  Parrot's  cases 
ought  not  to  l>e  regarded  as  examples  of  the  accidental  prvaence  of  rickets 
along  with  syphilis;  and  the  more  so,  as  he  is  disposed  altogether  to  ignoi*' 
the  former  affection  at  an  independent  malady.  Purtber  observatiooft  will 
no  doubt  soon  settle  this  question. 

The  remaining  |ioints  originally  detected  by  Mr.  Hutdiinson  arc  far  mort 
distinctive  than   the  shape  of   the  forehead.     One   is  a  ]>ecultar,  broad, 
_an<l  sunken  state  of  the  bridge  of  the  nose,  resulting  from  long -continued 
trelling  of  the  poiLi  within,  or  from  loss  of  support  by  exfoliation  of  tbt 

ptum.  Another  is  the  presence  of  radiating  linear  cicatrices  at  the  an^ks 
ot  the  mouth,  running  outward  toward  the  cheeks.  A  third  is  a  thick 
pa.<ity.  opaque  condition  of  the  skin  generally,  the  hair  bdng  scanty,  a 
the  nails  sometimes  broken  and  disposed  to  split  into  byers.  But  m< 
characteristic  of  all  U  a  [)eculiar  change  in  certain  of  the  jicnnanent  teeth, 
and  ]iartictilarly  in  the  central  upper  incisors,  which  for  this  purjioiie  Mi. 
Hutchinson  terms  the  "test-teeth."  Not  only  are  they  much  Mnaller  thtn 
usital,  but  they  are  "  notched  "  and  "  pegged ;  "  the  former  peculiarity  coo- 
sitting  in  a  deep  erescentic  excavation  of  the  free  edge,  the  latter  in  i 
gradual  T^tpering  of  their  sides  toward  this  edge.  It  is  supposed  that  this 
alteration  in  their  form  Is  the  result  of  their  having  l>een  disturtted  in  their 
growth  hy  the  stomatitis  which  is  su  marked  a  feature  of  the  dl-iease  during 
infancy.  When  they  first  protrude  from  the  gums,  tlie  notch  is  not  present : 
in  its  place  there  is  a  row  of  minute  projections;    these  soon  aDerward 
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break  off.  Similar  chxDgcs  maj'  soractimcs  be  observed  in  (he  case  of  the 
other  incisors,  ll  is  imponan:  to  note  that  the  aliovc  single  deep  notch  is 
alone  indicaiive  of  syphilis.  Horieonial  grooves  are  common  enough  in 
persons  who  are  altogether  free  from  any  congenital  taint. 

The  appearances  just  described  enabled  Mr.  Hutchinson  to  identify  as 
sjphiliiic  an  affection  of  the  eye.  the  real  nature  of  which  hail  not  pre- 
viously bcvn  suspected,  ami  which  was  alwa>s  known  as  "strumous 
comeiiis."  This  dbcase.  inUntHial  keratitis,  as  it  is  now  called,  occurs 
chiefly  in  children  between  eight  and  fifteen  years  old.  l>ui  sometimes  in 
adults  up  to  the  age  of  twenty-five  or  twenty-six.  Mr.  Hutchinson  has  only 
once  seen  it  as  the  mull  of  acquired  syphilis.  It  is  more  common  in  girU 
than  in  boys,  tl  seldom  remains  Hmiled  toone  eye.  but  commonly  attacks  the 
Ivro  eyes  in  succession  at  an  interval  of  a  few  weetui.  Il  h^ins  as  a  dotted 
haziness  near  the  centre  of  titc  cornea,  which  spreails  until  almon  the  whole 
of  it  is  densely  opaque,  like  i^rouod  glass.  The  (laiient  often  complains  but 
little  of  intolerance  of  lixhl.  There  is  not  K^nerally,  at  first,  much  conges- 
tion of  the  conjiinctira  or  of  the  sclerotic.  Ulceration  never  occurs,  but  at 
a  certain  sta(^  the  cornea  may  become  so  vascular  as  to  tie  uniformly  pink 
or  salmon-colored.  When  the  aifcction  ts  at  its  worst,  vision  is  often 
reduced  to  a  bare  |>cic^ption  of  light.  But  in  the  course  of  a  year  or 
eighteen  months  a  surprising  degree  of  improvetncnt  taken  place.  The 
opacity  very  slowly  c:lears  up,  until  perhaps  only  a  ftw  \\aty  [latches  remain  j 
and  the  patient's  vision  may  ultimately  he  but  little  impaired.  Some- 
times an  iritb  occurs  as  a  complication,  and  sometimes  a  choroido-retinitis. 
Another  morbid  condition  which  Mr.  Hutchinson  has  uen  in  the  subjects 
of  congenital  syphilis  is  a  bilateral  deafness,  <ie|)endent  ap)iarently  on  some 

'  disease  of  the  deeper  iKins  of  the  ears.     It  comes  un  at  about  the  same  age 

'  as  does  interstitial  keratitis. 

Two  i^uestions  in  regard  to  the  after  efferts  of  congenital  syphilis  still 
re(|uire  to  be  briefly  couMdered. 

One  is,  whether  a  [lerson  who  lias  jiaKiec!  through  it  in  infancy  is  leas 
lialtle  than  otiiers  to  acijuire  the  dlxoute  later  on  in  life.  Mr.  Hutchinson 
\aa  ret'OTited  some  iiti,tan<^cs  in  which  venereal  stires  luve  Ixicn  contracted 
tmiler  such  circumstances,  and  one  in  which  an  oull>ri;ak  of  constitutional 
symjitoms  occnrtvd  ;  and  his  o|)inion  a,  that  the  protectitm  runferred  by  the 
fart  t>f  a  palient't  [xirenbt  having  had  syphilis  prok-ibly  takes  the  form  of 
nmdering  the  acf|uired  disctte  milder,  rather  than  of  preventing  it  alto* 
gether. 

The  otiKT  (piestion  is,  whether  it  i»  jwrnible  for  the  biint  to  be  handed 
down  to  a  third  generation  so  as  to  produce  definite  .lymptoins.  In  answer 
to  ttils,  Mr.  Hulchinxin  uyt,  that  he  hax  about  eight  timu.  had  opportunities 
of  examining-  tlie  children  of  jicnons  undoubtedly  the  Mibjecta  of  congenital 
syphilis.  With  one  except iim  they  apjieared  to  be  healthy.  The  exceptional 
ca-se  vxi  that  of  the  infant  of  a  woman  who  came  to  him  for  interstitial 
keratitis,  and  who  hatl  alwi  noKrhed  teeth  and  a  chanuteristic  physiognomy. 
She  Mid  that  niilhing  ailed  her  baby;  hut  on  inNpection  it  turned  out  to 
lie  covered  with  cofiiiery  blotches,  and  to  have  condylomata  at  the  anus 
and  Miuflles  in  the  itose.  Mr.  HutrhinKin  ha<l  had  the  child's  father  under 
his  rare  for  a  long  time,  an<l  was  4:onvinccd  that  he  had  never  had  any 
vmenal  disease.  He  was  tlierefore  inclined  to  believe  that  the  virus  had 
descended  from  l)ie  inlant'tt  maternal  grandparents. 
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HlS'lX>RIUAt.  SKKl'Lir — INCUnATIOK — COL'RSE  ;  FIRST  WBEK  ;  SCCONn  WUX  i 
CmsIS  ;  KKCOVKKV  ;  UKATM  AKD  POST-MOKTKM  ATFVARASCes—VOUnJl*- 
TIOKS  AND  SKQUKLX — .VriOLUGV  ;  CONrAUlOX  Of  TVPHVS  ^  ITS  SVrKMD 
KWJfTANKOfS  ORIGIN — PROUNUSIS TREATMENT. 


Scarcely  mon;  than  thirty  ycara  have  elapAcd  since  typhis  fever  m 
finnlly  separated  from  certain  other  discAi^s  with  which  it  had  twen  con- 
foiunied.  And  yet  we  can  trace  back  its  history.  I-"or  its  prevalence  m  an 
epidemic,  and  the  rcHfful  mortality  which  alwa,\-s  accompanies  it,  enable  at 
to  feel  confident  that  many  descriptions  handed  down  by  writer*  of  fonnrf 
times  were  kised  upon  a  study  of  Typhus,  unmixed  with  any  of  those  foriM 
of  fever  from  which  it  is  now  known  to  be  distinct.  The  name,  indeed,  it 
of  no  great  anti(|uity,  for  it  was  first  applied  to  a  malady,  or  to  a  groap 
of  maladies,  by  Saiivagcs,  in  1760.  Until  then  it  had,  from  the  lime 
of  Hippotratcs  downward,  been  employed,  in  accordance  with  its  etym- 
ology to  designate  a  confused  state  of  intellect,  with  a  tendency  to  stupoc. 
Miirchison  and  othere  think  that  the  plague  of  Athens,  recorded  ^tf 
Thuc)'didi-s,  was  really  what  wc  now  call  typhus.  However  this  mil' 
be.  thc-re  is  no  doubt  about  the  nature  of  certain  epidemic  fevers  whici 
prevailed  in  Italy,  France  and  Hungary,  in  the  sixteenth  century,  aad 
of  which  accounts  were  given  by  Fracasiorius,  of  Verona,  and  by  »any 
other  writers.  During  the  course  of  the  same  century  occurred  the  fin* 
three  of  the  tamous  •*  Black  Asj^izcs  "  in  this  country,  when  judj;es,  ihcrifi. 
and  jurymen  were  suddenly  attacked  with  tiital  iilncst.  as  the  rewilt  of 
infection  from  the  prisoners  brought  before  them  for  trial.  Oneof  the  oidn 
synonyms  for  the  disease,  indeed,  is  jail  ftt'tr.  Another  is  tamp  ftvtr  v 
military  fevtr,  from  the  ravages  which  it  has  conitnitled  among  soldiecB  oA 
camp  followers,  from  the  time  of  the  Thirty  Years'  War,  and  the  Cnfliih 
Civil  Wur.  down  to  the  siege  of  Sebastopol.  Other  names,  again,  are  sfaUii 
fetter,  brain  fet'er,  putrid  fevtr.  from  some  of  its  more  conspicuouft  symirtani*. 
Of  late  years,  it  fcisbecn  universally  called  Typhus  in  this  country  and  in 
France;  but  the  Germans  are  obliged  to  term  it  Typhus  exaHtkemoHcut  9 
Fteektyphus.  because  they  commonly  speak  of  Enteric  Fever  as  typhus,  drop- 
ping the  epithet  aMamiHalis,  which  in  Germany  is  in  strictness  rei|uiT«d  10 
complete  the  designation  of  Enterica.  On  the  Continent,  however,  thcdiwat 
with  which  we  are  now  concerned  has  generally  been  mtich  less  connnoA  than 
in  the  British  Isles.  Both  in  Great  Britain  and  in  Ireland,  it  has  prevaiW 
with  great  severity  on  repeated  occasions  during  the  last  two  hundred  >-  ' 
Since  the  commencement  of  the  present  century,  there  have  been  ei»dcs'ii' 
of  it  in  1803,  in  1817-19,  in  1S16-18,  in  1S36,  in  1S43,  in  1846-4S.  ia 
1856,  and  from  iS(Jt  to  i8;o.  It  must  be  noted,  however,  that  in  vmc 
of  the  earlier  of  these  epidemics  there  was  a  large  admixture  of  ant  of 
another  form  of  disease,  Relapsing  Fever,  which  was  not  known  10  ht 
specifically  distinct  from"  typhus  until  1843.  but  the  [ircvious  occurrence  o1 
which  can  even  riow  be  easily  recogniied  by  the  small  mortality  whkb 
has  aln-ayti  attended  it. 
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IneubaHtm. — This  w  of  variable  length.  Few  catcK  affowi  an  opportunity 
of  determining  it.  for  the  diseaae  »  rarely  the  result  of  a  single  dclinilc 
exposure  lo  inniaf^ion.  But  Miirchison  collerled  for  the  "St.  Thunai't 
Hoif^tal  Reports,^'  in  1S7:,  no  fewer  than  thirty-one  in>iaii<:eii  more  or  less 
directly  in  ]x>int.  In  tu-o  of  ihem  the  effect  was  immediate,  and  titc  aame 
thing  hnd  tteen  noticed  by  other  observers;  the  jiatieni,  having  been 
conadods  of  an  olTenMve  odor  proceeding  from  a  cue  with  whic-h  lie  had 
come  into  contact,  wuh  at  once  attar-ked  with  heador  he,  pnislraticm,  nausea, 
rigors ;  and  all  the  other  lyinptonis  deveUj^ieil  iheniselves  in  due  coiine.  In 
one  ioMance  the  period  was  nut  more  tlian  two  dayv  ;  in  two,  not  more  than 
fotir  days  ;  in  one,  from  two  to  five  and  a  half  days  ;  in  one  (that  of  Mur- 
chi«on  liimwtf ),  exactly  five  days  ',  in  one,  not  more  than  six  dayN ;  in  two, 
not  more  than  ten  dav-s.  Short  inctiliation  {leriods  have  l>een  given  by 
»e%TTal  other  writers ;  thus,  I^eliert,  in  "  Zicm»cn's  Handliiich,"  states  five 
10  leven  days;  and  wine  nLws  have  been  recorded  in  whirh  the  di>ea*e 
followed  exactly  eight  days  after  exiKisure.  Miirchison,  on  the  other  hand, 
found  that  in  the  larger  ntiinher  of  his  thirty-one  cases  the  {Kriod  w;is  longer : 
in  four,  it  iivo.  exiu;tly  twelve  days ;  in  thirteen  otheri  it  was  within  a  few 
days  of  this,  on  oiie  si<le  or  the  other  ;  and  in  four  instances  it  wat  ascer- 
tained to  l>c  longer  llun  twelve  days  ;  being  in  one  patient  not  Icm  than 
thirteen  da>'s  ;  in  another,  not  test  than  fourteen  davs;  in  ihc  third,  exactly 
RHeen  dav-s ;  in  the  fourth,  not  lc^<  than  twentr-ouc  day«.  Ouring  the 
incubation,  tlie  health  generally  appears  to  tic  perferl ;  KomcliioM,  toward 
the  end  of  it,  there  is  a  little  mnlaiur,  with  he.iiiirhc.  pains  in  the  limits,  and 
loss  of  appclitc.  l^cliert  says  that  these  symptoms  may  be  protracted  over 
teveral  days. 

Gwrrr.— The  counw  of  typhus  is  b«t  studied  by  a  division  into  weekly 
{leriodv  In  the  following  account  of  it  I  shall,  in  the  mntn,  follow  Mur- 
chison's  desrrtption,  but  with  regard  to  the  fact*  all  writers  arc  agreed  :— 

Firtt  Tfi"^*,— The  onwt  of  the  disease,  from  which  the  first  week  is 
reckoned,  i*  generally  mther  definite,  or  even  sudden  ;  more  so  than  in 
enteric,  though  lew  than  in  relapsing  fever.  The  patient  is  attacked  with 
headache,  and  with  ]>ains  in  the  back  and  limbs,  as  though  these  parts  had 
been  bmised.  He  feels  chilly,  or  be  may  even  shiver;  after  a  little  white 
he  may  peT»|iirc ;  but.  the  chilliness  presently  returns  and  he  is  glad  to  sit 
huddled  before  the  fire.  He  feels  weary  and  disinclined  for  exertion.  He 
i«  thirsty,  but  he  has  no  ap|jetite,  and  complains  that  his  taste  is  perverted. 
Hi*  tongiK-  is  Urge,  pnle,  and  coated  with  fur,  which  is  at  first  white,  after- 
ward j-ellowish,  llK-re  is  nausea,  but  not  often  vomiting,  '["he  bowels  are 
const)|>al>.-d.  'ITie  urine  is  scanty,  dense,  and  high  colored.  He  is  restlc», 
and  his  sleep  is  dl^turl>cd  by  painful  dreams  and  sudden  starts,  Kvery  day 
he  becomes  more  prostrate  ;  he  totters  in  walking,  his  hands  iremlile  when 
he  attempts  to  use  them  ;  by  the  third  or  fourth  day  he  gives  in  and  take* 
to  his  bed, 

From  the  first  the  exprexsJon  is  dull,  heavy,  and  oppressed.  The  eyes 
arc  injected  and  sufFiijed.  The  lace  is  of  a  dusky  or  piiq)le  color,  the  (!us,h 
being  general,  aiKl,  not  limited  to  the  cheeks,  ns  in  enteric  fever.  .\s  the 
disease  advances,  the  countenance  becomes  more  and  more  vacant  and 
stupid -looking.  It  t^ery  seldom  happens  thai  the  patient  himself  feels  much 
concern  aUnil  ll*e  twue  of  his  illness.  Tow.ird  the  end  of  the  week  there 
is  gerierally  MHDe  delirium,  especially  at  night  .ind  when  he  i^  half  asleep. 
The  advent  of  this  symptom  is  generally  earlier  in  jwrrwins  belonging  to  the 
upj)er  cla.<«cs,  in  those  who  have  been  intemperate,  and  in  those  who  are 
the  subjnrts  of  mental  anxiety  and  fatigue,  lh;in  under  O])posite  condiliors. 
In  some  excqilional  cases  it  sets  in  at  the  very  commeneenient  of  the  disease^ 
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during  ihe  fint  night,  aiuJ  Murchison  &pcal(s  of  havinf;  iseen  cases  wfu'cb 
•mute  at  fini  mislakcn  for  iruinia.  But,  us  a  rak,  it  i>  only  ailtrr  the  b|t<e  of 
several  cl:iys  th.it  tho  [Hklient's  mind  begins  to  wander,  :ind  thiit  hi&  bteUI- 
genre  and  memory  become  ronfiised  und  impaired.  Aliout  the  i^me  litnc 
nej[i-'nernll)'  <:ea.Mr«  tn  <:om|iliiin  of  headache. 

The  fu/je  does  nut  usually  rise  alwve  loo  during  the  fmt  two  or  three 
days  ;  al\enrard  it  genenilly  ranges  between  loo  and  lao.  When  it  is  nuch 
higher  the  rase  is  severe,  if  the  [uiiient  't>  an  ndiilt ;  hut  in  children  a  nry 
rapid  iitilNe,  even  nl  the  commencement  of  the  dikeu.se,  is  not  an  eril  uga. 
O(:ra.sionully,  hnwevtr,  the  pulse  remains  below  too,  or  even  IkIow  yo. 
Murchison  rites  instiin ret  observed  by  himself  or  by  othcn,  in  whirh  it  was  not 
above  40,  or  actually  down  to  38,  for  days  together.  Sometimes  the  hcon't  ! 
beats  have  Iwcn  twice  as  frequent  as  the  (niLsations  fell  at  the  wri«t.  A  very 
ilow  puLse  is  not  generally  .1  bvorable  nan.  { 

The  itmprraturf  rises  rapidly  in  lypniii.  Wunderlich  stated  ilui  it  it  ^ 
generally  iO4''-i04-9*  on  the  find  evening,  and  th.il  by  the  foHrth  evening  it 
isKldom  tinder  104.9^,  generally  nlraut  10^. S",  and  often  higher  still.  Bui 
although  Lcbert  has  since  observed  106.5^  on  the  second  evening,  ihe  ten- 
dency of  all  I^nglidi  clinical  work  with  the  thermometer  has  Ijeen  to  »bo« 
that  the  average  ngti res  are  vei^'mnch  lower  than  those  given  by  W'lindertich- 
According  to  Murchison,  the  highest  temiicraliirc  attained  at  anyiK^riodof 
Ihe  disease  is  ^ncrally  about  104'  or  105*  ;  it  is  scnrrely  e%er  ai  high  is 
106",  except  in  children,  and  it  may  Ik:  below  lo^".  The  maximum  it 
usually  observed  Iwlween  the  fourth  and  seventh  days,  sometimes  on  tbe 
third  day,  sometimes  not  until  the  second  week.  Durina  the  latter  [«rt  of 
Ihe  first  week,  when  the  nuiximiim  has  once  been  rearhed,  the  thermnmetti 
varies  little.  Murchison  remarks  that  a  high  range  of  lem|if  rat  lire  in  iht 
first  week  generally  forebodes  severe  cerebral  symptoms  in  the  *es;onil 
Lcbert  makes  il  a  point  that  a  rise  in  the  evening  is  of  comparalivdy  lilllt 
signilicancc,  when  the  thermometer  falls  each  morning;  what  is  rail;  1 
serious  is  a  high  temperature  continuing  without  any  intermisKion. 

Typhus  is  attended  with  a  characteristic  eruption,  ihc  mulberry  rash.  » it 
WHS  named  by  Sir  William  Jenncr,  But  in  rare  caiics  this  is  pnrccdcd  by  ■ 
roseola,  which  is  very  different  from  it  in  appearance  and  may  almost  be 
mistaken  for  the  eruption  of  scarlet  fever.  In  tbe  museum  of  Uny's  Htt- 
pilal  we  have  models,  illustrating  this  remarkable  rose  rash,  which  «-eiv  lakeo 
from  two  women  under  the  care  of  Dr.  Wilks,  in  1864.  The  parts  repK-  A 
scnied  arc  the  abdomen,  and  the  forearm  with  the  hand  ;  but  in  each  instance  fl 
the  rash  is  said  to  have  covered  the  patient.  It  was  of  a  bright  crinxon 
color,  punctated,  macular,  or  diffused.  One  of  the  women  was  a  nur* 
in  the  hospital,  so  that  she  was  under  observation  from  the  time  when  the 
K-as  finit  taken  dl.  The  roseola  in  each  case  faded  before  the  mtdberty  n>k 
came  out.* 

'I'he  mulberry  rash  is  generally  first  seen  on  the  fourth  or  the  fifth  day  of 
the  fever  ;  sometimes,  as  in  a  case  admitted  into  Guy's  tlo^pilal,  in  1S74.  il 
may  be  discovered  as  early  as  the  third,  or  even  the  second  day  ;  Murchtwn 
says  that  it  scarcely  e\'er  begins  to  appear  after  the  sixth  day.  Soiactitno 
it  is  altogether  wanting ;  but  observations  mode  wiit^  great  care  at  tht 
London  I-'cver  Hospital  in  1864.  showed  that  this  occurred  in  scarcely  mott 
than  t^  per  cent.— among  nearly  3500  casesof  all  ages.  In  children,  ho*- 
ever,  absence  of  the  eruption  is  much  mote  frecjuent.  But.  on  the  other 
hand,  when  it  does  come  out  in  them,  it  is  ofu-n  peculiarly  abundant  and  ■'ell 

*  Dr.  John  Hatlej  t|)eakt  of  having  ancc  tccn  a  very  mplouit  cruplioa  tA  rrti  ftifmlu 
upon  the  chcA  and  abdomirn  of  a  powerful,  fair  complcxioncd  man  wtio  lia-l  icvcie  ij^toii 
ln«y  preceded  Ihe  iiiiiIticrT<i'  rath,  and  (tiupjxitrcd  when  II  becaine  pclcchlal  {"  RcynuU^ 
Sytbin  of  Mcdtciiw,"  vol.  i,  584). 
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marked,  so  a«  to  ro^roble  the  lash  of  measles;  and  in  such  aaeji  it  muy  be 
sc«n  on  the  face,  whereas  in  adults  it  is  generally  confinetl  to  the  trunk  and 
Itmiji:.  One  usually  looks  for  the  typhus  ra&U  on  the  ch&X  axu]  (lie  iilKlomen  ; 
Iml  Dr.  Budianan,  in  "  Reynolds'  System  of  Medicine,"  says  tlwt  tl:e  earliest 
tracer  of  it  itre  to  t>c  found  in  the  back  of  the  wriiU,  ilw  horden  of  the 
axiJlas,  and  t]>e  v|>i(^lriutn.  It  consists  of  more  or  le»s  numeruu«  ^idIs,  of 
indeierminate  fonn,  the  largest  three  or  four  line&  in  diameter,  iMiIaied  ut 
irre}(ulurly  conllueni.  They  may  first  be  »li(thtly  miiurd,  su  that  one  can 
fed  them  with  the  linger ;  And  as  they  may  then  be  of  a  soineu,-hat  florid 
colof,  it  ia  sometimes  difficult,  when  they  are  few  and  scjurate,  to  dis- 
tinguish tl>em  from  the  rose  spots  of  enterica.  At  this  ttme,  too,  they 
disappear  on  pressure.  But  in  the  course  of  a  day  or  two  they  alter  in 
appearani^ ;  their  hue  becomes  darker  and  more  dingy ;  they  are  no  longer 
ra^ed ;  and  when  the  linger  is  pressed  upon  them  they  either  remain 
unaltered  or  display  a  yellowish  tint.  This  change  is  due  to  the  ewtiipe  of 
blood  from  the  ves»eb  into  (he  sub^ance  of  the  cutis ;  in  other  wotiIw,  the 
maculx  have  become  jietcchia),  according  to  the  modern  defmitioii  of  the 
word /f/^f A/it.  as  3  "minute  cccUymosis,"  which  wc  owe  to  Witlait  and  hiit 
successors.  They  remain  visible  in  the  dead  body  if  tlie  case  should  end 
lauilly  while  they  arc  still  present.  In  many  instances  they  are,  from  the  very 
6nt.  of  a  livid  or  purple  color,  and  do  not  fade  on  pre»ure. 

Within  forty-eight  hours  from  its  first  appearance  the  mulljerry  nuih  h 
complete.  During  this  time  fresh  spots  ma^'  come  out,  but  tliey  arc  added 
to  the  old  Mies.  There  is  not,  as  in  enteric  fever,  a  succession  of  rrtiiiM  of 
macula:,  one  set  appearing  while  another  is  fading  away.  With  regard 
to  this  point,  Murchison  sajs  that  he  satisticd  himself  I>y  obicrvaiioti.H  upon  a 
large  number  of  cases,  surrounding  every  spot  with  a  circle  of  inlc,  so  a.s  to 
identify  it.  Jn  addition  to  the  disimct  macula:,  there  is  also  a  faint,  irregiiUr, 
dusky  red  mottling,  which  one  would  imagine  to  be  more  deeply  seated,  and 
which,  therefore,  has  been  commonly  known  as  a  "  subctitimlar  raik  " — an 
trnforlunate  expression,  since  ii  seems  to  imjtly  that  the  scat  of  the  macule 
is  superficial  to  the  cutis.  After  the  lirst  day  or  two,  no  increase  of  the 
eruption  occurs.  It  is  important  to  notice  that  the  severity  of  a  case  of 
typhus  is  generally  directly  proportionate  to  the  amount  of  eruption,  iu 
depth  of  cotor,  aild  the  rapidity  with  which  it  becomes  livid  or  jietcchial. 
Murchison  adds  that  exceptional  cases  in  which  no  rash  appears  have  a 
generally  mild  course ;  but,  according  to  Lcberi,  they  are  often  severe  and 
even  laiat. 

Setoad  Week. — ^Tliis  period  is  marked  by  a  gradual  aggravation  of  all 
the  more  otnious  symptoms.  The  patient  is  now  aKsoluicly  sleepiest,  and 
he  usually  posses  into  a  stale  of  continuous  delirium.  Sometimes  he  iS: 
not£y  and  violent,  shouting,  talking  incessantly,  singing,  struggling  to  get 
out  of  bed.  or  fighting  with  his  attendants.  When  spoken  to,  he  ger.erally 
becomes  siill  more  excited.  He  may  throw  himself  out  of  the  window,  or 
cut  his  throat.  Some  years  ago  a  man  was  brouglii  into  hospital,  and  was 
actually  admitted  into  a  surgical  ward,  for  a  suicidal  wound  of  the  neck 
infikted  in  the  course  of  typhus.  After  two  or  three  days  the  delirium  i 
bec-oroes  quiet  and  muttering  ;  and  in  the  majority  of  cases  it  is  so  from 
the  first.  Sometimes  excitement  comes  on  as  night  approaches,  while  the 
rot  of  (he  day  is  passed  in  a  state  of  stupor  and  prostration.  But  by  the 
middle  of  the  week  there  is  generally  complete  unconscio\i&ncss.  ^Vhen 
lottdly  spoken  lo,  the  patient  perhaps  opens  his  cyi-s  and  stares  v.icaiitly 
forward  ;  if  told  to  put  out  his  tongue,  he  may  scpBtatc  his  jaws,  and 
leave  them  gaping  until  they  are  closed  for  him.  No  other  sigii»  of  inielli- 
gcnce  can  Ik  elicited  :  yet  Dr.  Murchison,  who  hinwelf  went  through  two 
attach  of  tj'phus,  tclb  us  that  the  imagination  is  far  from  inactive.     He 
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took  a  great  didike  to  a  nunc  iind  to  a  vnWd  friend  ;  and  bet^aute  thejroocc 
lied  him  down  in  bed,  he  kepi  fam-yinK  that  they  intended  In  mtirder  bin. 
that  they  were  sliutting  him  up  in  a  dungeon,  that  they  foll(i«*i.-d  him  to 
India,  Biinnah,  and  other  countries  which  he  had  really  visited  in  fotrntt 
years,  and  to  which  he  now  sniipoHed  himself  to  have  eM-aprd.  I>r.  GiieiiMii 
d«  Mii-Hey,  who  laiight  ly]jhii»  in  Diihlin  in  1K43,  afterward  remeoibered 
imagining  thai  he  v,-m  tied  down  in  Ited,  and  gradiully  conMimcd  by  fpoo- 
toncom  conil  nisi  ion,  while  women  were  taking  water  from  a  pcmd  and 
[wtiring  it  over  hiin.  Another  fancy  wa»  that  he  »w  the  front  ofa|ai- 
titular  house  in  I'arix  in  a  state  of  phosphorescence,  and  a  child  n»{>cnileil 
by  the  nerk  from  a  window.  He  also  believed  thai  he  saw  one  of  hit 
friends  killed  in  the  street ;  and  no  slronf;  wna  the  imitression,  thai  dtiris| 
convalescence  he  still  maintained  that  this  friend  was  dead,  and  fell  great 
concern  for  his  lo«. 

During  the  second  week  of  typhus  dtaftt^tt  is  very  commonly  proenl^' 
indeed,  it  begins  atiout  the  fifth  day.  It  sometimes  affects  ore  ev, 
sometimes  both.  Its  causie  \%  not  yei  ascertained.  Stokes  thoi^hi  ihatM 
was  dm*  to  softening  of  the  mfiscles  of  the  osticula ;  but  to  ibis  view 
Miitchiwin  ot>iects  (hat  the  hearing  is  too  soon  recovered  during  ihecioiF 
valesccnce.  l-or,  contrary  to  what  might  perhaps  have  been  aniicipoinl, 
many  cases  do  well  in  which  deafness  has  been  complete  ;  and  from  ihe  Irme 
of  Fmcostorius  there  has  l>een  a  tradition  that  it  it  actually  a  favorable  ^pi- 
For  this  belief,  however,  there  do  not  appear  to  be  any  good  grounds  ;  11  11 
certainly  pn-seni  in  many  ca*e»  which  eno  (atally. 

The  pufiln,  in  the  advanced  stages  of  typhus,  are  generally  coniractfll 
and  inscnsilile  to  light.  Tliey  may  Iw  as  minute  as  pinholes,  according  » 
a  comparison  made  by  Graves.  Jenner  first  laid  stress  on  the  stale  of 
the  iris  fl.N  affording  a  distinction  between  ty])hus  and  enteric  fever;  anil 
Murchlson  says  that,  neither  during  active  delirium  nor  in  profound  SCufior, 
has  he  seen  dilated  insensible  pupils  in  l}-phiis.  Sometimes,  however,  ibe 
supervention  of  coma  is  associated  wilh  dilatation  of  the  pupils. 

The  mLiscular  prostration,  during  the  second  week  of  typhus,  bccotaa 
citreme.  The  patient  sinks  down  in  bed,  and  lies  on  his  back,  unabtrlo 
raise  himself,  or  even  to  turn  on  either  side.  Students  at  Guy's  Hospiul 
twenty  years  ago  all  knew  one  of  the  favorite  remarks  of  the  bte 
experienced  apothccarj*.  Mr.  Stockcr,  that  to  find  a  fever  patient  lying  o« 
his  side  was  a  good  sign.  The  fa:ccs  arc  passed  involuntarily.  The  urtnc 
dribbles  away  incesunily.  so  that  unless  it  can  be  caught  in  a  prD|)er 
receptacle  il  soaks  the  sheets  and  produces  great  irritation  of  the  skin.  Bill 
before  it  begins  to  run  olT  it  may  fiilly  distend  Ihe  bladder,  ihe  muscultf 
coat  of  this  organ  being  paralyzed,  as  well  as  the  sphincter.  One  must, 
therefore,  never  omit  10  examine  the  hypogastric  region  at  every  visit,  cvai 
if  the  nurse  should  say  that  the  urine  is  passed  in  abundance.  Other 
results  of  muscular  weakness  are  loss  of  ]x>wct  lo  speak,  to  prou\idc  the 
tongue,  and  sometimes  even  to  close  the  eyelids,  as  the  resull  of  which  ilw 
coroea  may  slough,  and  allow  the  contents  of  the  aqueous  chamber  M 
escape. 

Al  this  stage  of  the  disease  tremor  of  the  muscUt  is  almost  constantif 
present.  The  whole  body  may  be  in  a  state  of  agitation,  especuliy  in  old 
people  and  in  those  who  have  been  exhausted  in  brain  work  or  by  in* 
temperance;  indeed,  in  dnink.irds  a  slate  of  delirium  tremens  often  sceiM 
to  be  superadded  lo  the  symptoms  of  the  fever.  Someiimcs  ihe  irenwt 
b  limiied  to  the  hands  and  tongue.  Murehison  spc.-iks  of  having  sooi^ 
limes  seen  nystagmus  and  even  choreiform  spasms  of  the  muscles  of  the 
limbs.  Much  more  frequent  are  those  jerking  movements  of  the  muscles  of 
the  forearms  which  arc  commonly  called  suhuitus  teni/imim.     Or  there  maf 
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twiirhmp  of  the  fact.  oii«  corner  of  the  mouth  being,  pcTho|K,  drawn 

'  U|"  from  lime  to  lime.     Jcnner  «iw  two  cases  in  which  ihc  fncir  acquired 

a  [HrculiiLTcxpTvssion  from  a  spannodic  oclion  of  the  inferior  rccii  muscles 

of^  tlw  cyclfflUs  in    a^wci.ition   with    the   Icvatonrs  pal  pr  bra  rum.     In  each 

instance  ihc  movrmt-ni^  were  excited  when  either  of  tlic  arms  was  suddenly 

raued.     Another  variety  of  s^wsm  is  picking  or  fumbling  at  the  bi-dclolhcs, 

for  which  we  have  the  [wdantic  names  of  "  floccitalio  "  and  "  rarpbology." 

I  Jn  more  rate  ca»r«  the  fingers  are  forcibly  clenched,  or  the  legs  and  thighs 

are  bent  so  (hat  the  knees  almost  touch  Ihc  chin,  or  there  may  even  he 

I  trismiu  or  optMhotonos.     It  has  not  yet  been  a»ccrtained  whether  these  last 

I  syroptomt  arc  dependent  u{>oti  the  pretence  of  meningitis,  which  sometimes 

Occnrs  4*  a  com|)lic.iiion  of  typhus. 

The   mulberry  ratA  generally  remains  visible    throughout  (he  whole  of 

this  period.     The  macula:  may  even  become  darker  and  more  distinct,  and 

Imay  not  disapi>ear  until  tl>e  disease  has  already  subsided.     But  the  faint 

',  general  mottling  v^inishes  after  a  few  days,  and  in  mild  cases,  whetr  this  U 

the  only  eniwion,  nothing  of  it  may  be  left  at  a  time  when   the  fever  has 

Stilt  Ncver:il  (i:i>>  to  run. 

The  trmf^rature  during  the  second  week  is,  as  a  rule,  rather  lower  than 
in  the  latter  \y\n  of  the  m^  week.  Sometimes,  indeed,  the  maximum  is  not 
reached  until  Itetwcen  the  seventh  and  the  tenth  day.  Hut  dining  this 
jN^riotl  there  is  generally  a  slight  fall,  to  which  Murchison  attached  import- 
ance, beli<^ving  that  the  caws  in  which  it  was  abtent  were  severe.  Hence- 
forth, and  up  to  the  time  of  the  cri.sis,  there  arc  iLsually  slight  rtniurring 
rcmtKiions  of  one  or  two  degrees.  A  decided  rise  at  this  period  indicates 
the  sujiervciiiion  of  some  complication,  generally  pneumonia. 

The  rate  of  the  fuist  varies  little  from  day  to  day,  but  its   general 

'tendency  is  to  become  more  rapid.     Its  volume  and  force  decline  until  in 

IWrt'crc  cue*  it  is  exceedingly  feeble  or  even  imjierceptible.     Sometimes  it  is 

Ldicrotic  or  undulatory,  but  I.ebcrt  remarks  that  this  is  remarkably  seldom 

the  case,  whereas  it  is  almast  the  nilc  in  enteric  fever.    Iiregulanty  of  the 

Else  is  not  uncommon,  and   sometimes  there  are  intermissions.     Graves 
d  sirt^»  on  the  fact  that  a  change  from  the  recumbent  posture  to  the 
eiret  or  semi-erect  is  attended  with  an  acceleration  of  the  pulse,  the  amount 
of  which  is  greater  in    proportion  to    the  n-cakne»  of   the  jxiiicni.     His 
soccoHor,  IVofeuwr  Stokes,  jiointcd  out  a  still  more  important  indication  of 
Ihc  progreviive  wrakncw  which  constitutes  one  of  the  chief  dangers  of  the 
disuLkc,  namely,  diminution  or  low  of  the  heart's  impulse  with  disappear- 
■;juice  of  Ihc  fini  sound.     For  several  days,  even  when  recovery  is  to  take 
Lplace,    it    is  often    impossible    to    feel    the    heart  beating,  and  with    the 
|lUet]>o>cope  only  the  second  sound  can  l>e  beard.     In  other  cases  a  sytolic 
rtHuh   is  develoi>ed,  which  no  doubt  belongs  to   the  class  of  functional 
murmurs. 

TV  breathing  at  thb  stage  of  the  disease  is  almoitt  always  hurried, 
being  at  the  rate  of  thirty  or  forty  in  the  minute.  Moreover,  according  to 
Murcht»on,  hygiostniic  congestion  of  the  lungs  should  be  regarded  as  a 
^constant  sj-mptom  rather  than  aa  a  mere  complication.  It  i.i,  al  any  rale, 
present  in  all  severe  rase*,  and  after  death  is  scarcely  ever  wanting, 
wluievcr  may  hai-e  been  the  cause  of  the  fatal  issue.  It  commonly  begins 
about  the  middle,  btit  sometimes  at  the  commeticement,  of  the  second  week. 
It  U  indicated  by  diminution  of  jwrcuKiion  resonance  over  the  baM.'»  tichind, 
where  the  lespiraioTy  murmur  is  tceble,  and  by  ihc  presence  of  coarse  r&les, 
which  n»y  grailiially  spread  over  the  greater  part  of  the  chest  on  both 
sides.  The  affected  parts  of  the  lungs  are  found,  fosf-morUm,  to  be  bulky, 
of  a  dark  red  or  [lurpic  color,  and  soft ;  serx>us  tluid  ooies  abundantly 
from   their  cut  turface,  and  from   the   tubes.     Indeed,  bronchial  catanb 


160 


■A'PHUS — ^THE  CRISIS. 


U  always  associalcd  with  this  condition,  and  the  patient  may  spit  ti)t 
con^dcrablc  quaniiiics  of  frothy,  tenacious  secretion,  mixed,  [KriJiaps  vith 
of  blood.  But  sometimes  cough  and  ex  pet!  (oration  uc  cntirclr 
ent. 

The  loMgue,  in  very  mild  cases,  may  remain  moist  and  furred  througliovi 
the  whole  course  of  the  fever.  But  usually  durini;  the  second  week  il  ii 
dry,  rough,  and  brown.  When  the  disease  is  very  »;verc  it  contracts  into  i 
ball,  and  becomes  covered  with  a  dark  brown  or  black  crasl ;  this  ciutl 
may  be  irregularly  tracked  ;  but  the  fissured  condition  of  the  "^'^ 
ilAcIf,  which  is  so  commonly  seen  in  enteric  fever,  is  rare  in  (yphtfi.  The 
lips  and  teclh  are  covered  with  a  dirty,  blackish  material,  commonly  spoktn 
of  3&  sortlts,  which  consists  of  "  an  accumulation  of  epithelial  debris,  which 
becomes  black  from  desiccation,  or  perhaps  from  an  admixture  of  blood." 
An  entire  loss  of  appetite  lasts  to  the  end  of  the  disease ;  and  someiima 
the  patient  refuses  to  take  the  nourishment  which  is  given  to  him-  He 
generally  does  not  at  this  stage  appear  to  suffer  from  thirst-  MurchisM 
met  with  some  instances  in  which  vomiting  was  a  pcrsLsicnt  and  iroublesoac 
symptom,  but  such  an  occurrence  is  csceplional.  and  such  patients  hive 
been  for  the  most  part  previously  dysijcptic.  Neither  he  nor  Sir  William 
Jenner  before  him  found  the  abdomen  unnaturally  lar^  in  the  majority 
of  cases;  sometimes  it  was  flat  or  even  concave:  distention  aiuouniin^  ta 
meteorism  was  very  rare.  As  a  nile,  there  is  eens/ipafwit,  but  the  opposle 
&iate  of  the  bowels  is  not  infrequent.  The  faeces  may  be  of  normal  cvDsitl- 
ence,  and  even  if  fluid,  they  are  generally  dark  in  color.  Murchison  ^wtln 
of  diarrhteaas  occurring  in  .iboui  5  or  lo  jier  cent,  of  all  ca-ics  of  lypbB. 
But  in  i&bd  Dt-  Buchanan  said  that  it  had  been  seen  in  at  least  one-thin)  of 
the  cases  which  had  come  under  observation  at  the  l^ondon  Fever  Ho£|stil 
during  some  years  previously  ;  he  was  inclined  to  refer  its  (jreaicr  frctpiencv 
in  the  ex|ierience  of  some  ph)-5icians,  to  the  larger  amounts  of  liijuid  fboc 
forced  ii|K>n  the  stomachs  of  their  {utients,  although  he  did  not  consider  thf 
more  than  a  slight  drawback  lo  the  practice  in  iiuesttun.  Murchison 
thai  when  an  ajiericnt  has  been  required  the  bowcU  often  aAcrwards  reraiiii 
ojwn  or  even  relaxed. 

I'he  urine  generally  remains  dark  in  color  during  the  second  week  of 
ty]>hu»  but  sometimes  it  is  pale,  and  even  alkaline.  With  regard  to  ibi 
amount  of  urea  which  is  voided,  t  have  nothing  to  add  to  what  hx-*  already 
been  stated  in  the  chapter  on  fever.  It  is  an  intemting  fact  that  at  iIm 
period  of  the  disease  the  chl^det  fail  to  be  excreted  by  the  kidneys,  e««B 
when  the  jiatient  is  made  to  lake  large  (guanttttes of  (Oinmon  tall.  Tne  urine 
Kimetimes  contains  no  chlorides  at  all,  but  Dr.  Buchanan  says  thai  ustafly 
twn  or  three  grains  arc  pitsed  in  the  twenty-four  hours,  jtist  enouf.'h  to  pro 
diicc  an  opalescence  on  the  addition  of  nitrate  of  silver.  The  not  infre- 
iiu<^nt  presence  of  a/iumen  in  the  urine  will  be  referreil  to  presently. 

Critit. — Such  is  the  condition  of  a  [xitient  MifTering  under  ty]>bus  UDlil 
about  the  fourteenth  day,  when,  if  he  lives  m\  long,  a  marvelous  change 
takes  |)lace,  constituting  the  crisis.  Formerly  what  «-as  most  often  noticed 
was  that  he  fell  into  a  sound  and  quiet  slee]>.  frutn  which  he  awoke  a  fe« 
huurs  later,  raiiooal,  refrcslied  and  cool.  But  at  the  pmeni  time  the  use  o( 
the  thermomclcr  etiables  us  to  waich  the  proccMt  much  more  chMcly.  li; 
some  exceptional  cases  there  is  a  rise  of  perhaps  two  degrees  the  dav  befoi 
the  criMS  occurs.  Much  more  often  the  temperature  becomes  slichtly  lo' 
during  the  same  period.  The  crisis  itself  is  nurked  by  a  rapid  EilTton 
or  even  slightly  lower  still ;  a  difference  generally  of  from  4°  to  6*.  The 
may  be  coniplelc  within  twelve  hours,  but  according  to  I.ebert  it  much  moiv 
ol^en  lakes  thirty-six  hours  and  sometimes  two  or  three  days.  Dr.  Murchison 
says  that  In  nearly  one-half  of  the  cases  of  typhus  the  date  of  the  criiix  is  tl 
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thinccnih  or  the  founccnih  day  j  in  more  ihan  (hrcc-fourihs  of  ibcm  it  K 
'  from  the  thirtccDih  to  the  sixtecnih.     l^bett  civt-s  a  much  larger  proportion 
of  cAsn  as  subsiding  between  (he  tenth  and  the  twelfth  daj's,  some  even 
between  the  sixth  and  the  ninth  days. 

The  existence  of  complications  may  sotnclimcs  mask  the  crisis,  or  even 
prevent  its  occurrence. 

It  is  sometimes  accompanied  I)y  penpiration,  or  by  diarrhcca,  or  by  the 
excretion  of  urine  depositing  litigates  in  abuiidan<;e  ;  but  there  is  no  reason 
to  suppose  thai  such  phenomena  are  es^nlial  to  the  defervescence,  as  was 
formerly  supposed.  Aflcrwsrds  the  temperature  generally  remains  normal, 
except  that  for  a  night  or  two  there  may  i>e  a  slight  evening  rise. 

Convalescence  advances  rapidly.  The  tongue  at  once  becomes  clean  and 
moist,  and  ihe  appetite  is  ravenous.  Within  Siree  or  four  weeks  the  patient 
often  completely  recovers  his  bodily  itrengih  and  is  able  to  return  to  work. 
A  true  rtlafse  of  typJius  is  exceedingly  rare.  An  instance  of  it  was 
recorded  in  1869,  by  Ebstein,  the  interval  being  Ivrcnty-five  days.  Ai 
the  London  Fever  Hospital  no  such  case  oeruirrcd  during  twenty-three 
ycatsaftcT  1855.  In  that  year  Dr.  Buchanan  had  a  nurse  under  his  care,  who, 
after  recovering  from  an  attack  of  the  disease,  was  taken  ill  a  week  later, 
and  went  through  it  a  second  lime ;  on  each  occasion  there  was  a  mulberry 
rash,  and  the  fever  appears  to  have  IosimI  a  fortnight. 

Exilut  Leihalis. — Many  ea;scs  of  typhu.s  do  not  run  on  long  enough  to 
exhibit  a  crisis,  Tlie  mortality  from  the  disease  at  the  London  Fever 
Hospital  has  been,  al  the  lowest,  15  [x.'r  rent.  Murchison  estimates  that 
in  the  metropolis  generally,  if  slight  itises  and  those  occuning  in  children 
be  taken  into  account,  it  is  about  10  per  cent.  It  differs,  however,  slightly 
in  different  years,  and  it  is  said  10  be  generally  higher  during  an  epidemic 
,  than  at  other  limes.  Among  soldiers  in  1  ;tmp,  or  in  a  besieged  city,  the  death- 
1  rate  has  sometimes  been  enormous.  In  tlie  Crimea  one-hidf  of  the  French 
troops  who  were  attacked  arc  said  to  have  perislied  ;  and  still  more  terrible 
instances  arc  on  record.  In  certain  epidemics  death  has  sometimes  occurred 
\  do  the  second  or  ihe  third  day,  or  even  after  only  a  fc"  hours'  illness.  Such 
C2SCS  have  been  described  as  example^  cif  a  >]jecial  variety  of  the  disease — 
typhiii  siJerans.  Murchison  speaks  of  kiving  seen  several  cases  end  fatally 
on  the  sixth  or  eighth  day,  usually  from  pulmonary  congestion.  But, 
OS  a  rvle,  typhus  does  not  destroy  the  jiatient  until  toward  the  end  of  the 
secondweek.  Theexact  mode  of  deatli  varies.  Sometimes  it  is  by  "  typhoid  " 
symptoms  and  coma)  sometimes  it  is  tlirough  the  lungs  by  asphyxia; 
sometimes  it  is  by  failure  of  the  heart,  the  pulse  being  imperceptible,  and 
the  skin  cold,  livid,  and  bathed  in  a  profuse  sweat.  In  some  of  the  last- 
mentioned  cases  the  patient  lies  for  a  day,  or  longer,  in  a  peculiar  state, 
to  which  Jcnner  has  appropriated  the  name  towa  fijpV.  He  has  his  eyes 
wide  open,  so  that  he  might  be  supposed  to  be  awake,  but  he  is  absolutely 
insensible  to  all  that  goes  on  about  him,  and  his  faee  is  devoid  of  expression. 
.Sometimes death  is  preceded  by  a  rapid  elevation  of  temperature,  as  in  a 
[lOUc  at  Guy's  Hospital,  in  iSjj,  in  which  the  thennouictcr  registered  loS-;*. 

Marhid  Anafffuty. — Most  of  the  appearances  observed  in  post-mortem 
L examination  of  the  bodies  of  thooe  who  have  <iied  from  typhus,  instead  of 
rbeing  characteristic  of  it,  are  rather  effects  of  the  febrile  stale  through 
which  the  patient  has  passed,  such  as  are  found  equally  in  cascs  of 
erysipelas,  pyxmia.  and  other  aeute  diseases.  The  rif^fr  mortis  is  brief 
and  incompittc,  pulrefaction  takes  place  early,  there  is  much  cadaveric 
discoloration  of  the  skin,  the  blo<x]  is  fluid  and  dark  colored,  and  it  staiu 
the  lining  membrane  of  the  heart  ;md  of  the  great  vessels.  There  is  often 
but  little  emaciation,  yet  the  muM^les  arc  soft  and  friable,  and  where  death 
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hiis  occutTcd  at  a  late  period  of  ihe  fever  their  fibres  arc  jiranular  or 
toukinf;  under  ihc  microscoiw.  A  similar  change  i§  found  in  the  HilKtiinre 
of  the  heart,  and  probably  often  pU\^  an  important  part  in  bringing  about 
the  fatal  issue.  The  spleen  is  but  litilc  enlarged,  weighinj,'.  on  an  avera^, 
seven  ounces,  ihough  sometimes  as  much  as  fourteen  ounces  ;  but  its  tUsue 
is  very  soft,  and  may  even  be  reduced  to  a  mere  pulp,  which  ewapcs  when 
the  capsule  is  divided,  Jacqiiot  is  said  to  have  observed  a  case  in  whi<-h 
instant  death  resulted  from  rupture  of  that  organ.  The  liver  is  .soft  3n<l 
hypeixmic  ;  in  an  adv.-inced  stage  of  ihe  disease  il  is  often  fatly.  Tl>c  slate 
Of  Ihe  !un^  has  alrcadv'  l>ecn  noticed.  There  is,  lastly,  an  entire  alirience  of 
those  intestinal  lesions  which  belong  to  enteric  fever. 

Other  changes  which  have  been  noted  arc  probably  altogether  independent 
of  the  disease.  They  are  common  cither  at  a  certain  period  of  life,  or  in 
dissipated  and  intemperate  persons,  such  as  are  apt  to  succumb  to  typhti.<). 
Thus  the  biain  has  often  been  found  atrophied,  «rith  an  excess  of  mitd  in 
its  vcntrif  tcs  and  upon  its  surface. 

In  other  instances  the  kidnej-s  have  been  wasted  or  in  an  advanced  stage 
of  Bright's  disease,  In  such  cases  death  is  apt  to  be  ushered  in  by  convul- 
sions, tlie  occurrence  of  which  in  typhas  should  always  lead  at  once  to  an 
examination  of  the  urine  ;  it  may  then  be  found  to  be  albuminou.s  and  may 
contain  blood,  more  or  less  altered,  and  casts.  Sometimes  the  renal  aifec 
lion  appears  to  be  quite  early  and  recent,  and  probably  is  itself  sei:ondaiy 
to  the  fever.  Murchison  speaks  of  having  found  the  kidneys  weigh  nine- 
teen, twenty,  or  even  twenty-ihrct  and  a  half  ounces.  It  is  to  l>c  remem- 
bered, however,  that  albumen  may  be  delected  in  the  urine  of  a  large  pro- 
portion of  cases  of  typhus  in  which  no  cerebral  symptoms  occur,  and  which 
do  well.  It  is  usually  in  smjill  quantities,  and  it  is  often  present  during 
only  a  day  or  two  days  toward  ihc  end  of  the  disease.  And  even  wl>en  con- 
vulsions set  in,  an  absolutely  unfavorable  prognosis  is  by  no  means  to  be 
given.  Recovery  took  place  in  twelve  among  one  hundred  and  thirty-two 
cases  in  which  this  complicalion  occurred  at  the  London  Fever  Hospital, 
between  i36a  and  tSCg.  In  very  rare  instances,  where  a  fata)  issue  ha* 
occurred,  blood  has  been  found  effused  upon  the  surface  of  the  brain  ;  but 
this  may  have  been  the  result  of  the  convulsions  rather  than  their  cause.  It 
is  toward  the  end  of  the  second  week  that  convulMons  are  most  oflen 
observed. 

Com^uathits  and  sequela  of  typhus  are  not  numerous.  Jaundice  i> 
exceedingly  infrequent.  Murchison  met  with  only  fifteen  cases  in  which  it 
was  present.  In  one  of  them  he  considered  that  the  liver  was  in  a  stale  of 
acute  yellow  atrophy  ;  and  in  another  leucine  and  tyrosine  were  found  in  the 
viscera  as  well  as  in  the  urine.  One  well-marked  instance  of  jaundice 
occurred  at  Guy's  Hospital  in  t&bq.  The  patient,  a  man  aged  forty-nine, 
died  on  the  fourteenth  day  of  the  fever. 

Pneumonia  is  not  very  uncommon.  Sometimes,  when  the  patient 
appcare  to  die  of  the  severity  of  the  disease,  instead  of  ihctc  In-ing  merely 
hypostatic  congestion  of  the  deijcndcnt  parts  of  the  lungs,  a  conaider:ilile 
pan  of  one  of  them  is  found  lo  be  hepatized.  Eilher  the  lower,  the  middle, 
or  the  upper  lobe  may  be  affected  in  this  way.  In  other  cases  inflammation 
of  the  lung  sets  in  definitely  a  few  dafs  after  the  crisis.  Of  about  forty 
consecutive  fatal  cases  examined  at  Uuy's  Hospital,  no  fewer  than  sixj 
had  wclI-mHrked  ]>neiimonia.  In  one  instance  an  attack  of  pleurisy  occurred 
a  week  after  the  -subsidence  of  the  fc^er.  The  left  side  of  the  chest  »^* 
found  to  contain  several  pints  of  fluid  with  flakes  of  lymph.  Murchison  has 
several  times  seen  gangrene  of  the  hmg  after  typhus. 

In   some  rare   cases    acute    meningitis    occurs   as    a    complication.     In  I 
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jition  to  the  cerebral  symptoms  which  roinnM>nly  accompany  the  fever, 
there  is  then  reitaclion  of  the  head,  Hrr3t>iMnits,  .ind  dilaiation  of 
the  pnpiU.  Mania  sometimes  sets  in  durin)i  convalescence,  and  may 
ei-en  comjiel  ihe  removal  of  (lie  patient  to  an  asylum.  In  the  long 
run  it  »eema  ain-ays  to  be  recorcrcd  from,  tlc^mititcgia,  wiih  or  without 
aphasia,  is  an  occasional  sequela,  but  in  all  likelihowl  it  depends  upon 
embolism  of  one  of  the  cerebraf  arteries  by  a  fragment  of  thrombus 
derived  from  the  left  auricle  or  ventricle  of  the  heart ;  for  clotting  of 
blood  in  the  recesses  of  tbc«  cavities  is  doabtleNt  nf  frequent  occurrence 
during  il»e  height  of  the  disease.  Murchisoii,  however,  once  taw  endo- 
carditis in  a  <.a.>ie  of  typhus,  there  being  large  vegetations,  which  gave  rise  to 
inlarciions  of  il>e  spleen.  Embolism  of  the  arteries  of  the  ltml)«  is  doubt- 
less tbe  caiue  of  gangrene  of  the  feci,  which  has  now  and  then  been  known 
to  occur  after  typhus.  Bed  sores  ought  burdly  to  arise  in  this  di?«a«c,  since 
the  stage  of  coma  is  of  comparatively  short  duration.  T^^e^^  presence  some- 
times accounts  for  the  supervention  of  pyxmia,  Init  in  other  cases  blood- 
[wisoDii^  sets  in  during  convalescence,  without  any  sttch  ohvion*  ex|dana- 
lion.  TTiromboiis  of  the  femoral  veins  is  not  often  seen  after  tvphiis. 
Indaminatory  .tweilings,  which  have  been  called  huhatt,  aiid  comjiared  with 
those  that  occur  in  the  plague,  occasionally  form  in  the  parotid  and 
nibntftxillary  regions,  and  go  on  rapidly  to  siippiiraiiun. 

When  a  pregnant  woman  is  attacked  with  typhiw  she  not  infrequently 
passes  through  the  disease  without  interniptian  to  the  iirocewt  of  Ke«tation, 
but  sometimes  a  miscarriage  occurs  between  the  tenth  and  the  fourteenth 
days.  Ss  a  rule  she  afterwards  docs  well,  and  the  child,  if  not  too  immn- 
ture,  is  generally  saved. 

yEtiolog^f. — ThemoU  conspicuous  bet  in  the  .-etiology  of  typhus  is  it^con- 
tagiousnets.  That  it  passeidirectiv  to  other  penons  from  the  sick  is  eMab- 
lishcd  by  the  clearest  poMible  evidence.  InsLinces  of  wuch  an  occurrence 
arc  commonly  observed  in  every  hospital  into  which  raitet  of  tjiihu*  are 
admitted ;  if  into  general  ward%,  tho.sc  who  are  already  (latienls  with  all  kinds 
of  other  complaints  are  attacked  ;  if  into  special  wards,  the  mcdiral  attendants 
and  nur>es  fall  iVet^uent  virtims.  When  tatie*-  are  left  in  private  hnuKcii  or 
lodgings,  the  di.sea.-ie  passes  not  only  to  relatives  and  to  other  inhabitants 
of  (be  same  dn-elling,  but  ab«  to  doctors  and  clerDyn>en,  whose  vt«iis  are 
only  occasional.  On  the  other  hand,  the  removal  of  a  single  case  of  typhus 
from  the  tniilding  in  which  it  an»e  is  often  elTectiial  in  preventing  any 
other  occupants  from  ukiug  it. 

Lastly,  the  difTn.-itou  of  the  disease  can  often  be  traced  from  point  to 
point  in  a  toon  or  in  a  district.  Thus  Ali.son  relates  how  the  son  of  a 
shoemaker  in  Hilinburgh  lay  ill  with  typhus  in  a  room  in  which  his  father 
and  two  ai>prentices  were  at  work.  Afterward  both  of  the  apprentices 
were  attacked  in  their  own  homes,  widely  ap;irt  from  one  another,  and  at 
considerable  dLsiance*  from  the  wurb^hop ;  .ind  there  sjieedily  followed  a 
succession  of  cat«  in  the  other  inhabitants  of  ihew  two  houses,  seven  persons 
being  affected  in  one,  and  twelve  in  the  other. 

An  epidemic  which  ocairrcdal  CarliKle,  in  1731,  wa.sfoiind  by  Dr.  HeysHam 
to  have  started  Irom  a  particular  hoii.se  in  Richard  (iaie  ;  one  of  the  persons 
affected  there  mt*  a  weaver,  who  on  his  recovery  communicated  the  dii^ase 
to  his  felU>wwea\-er(  in  a  large  workshop,  and  by  them  it  was  spread  all 
over  the  town.  In  1S47  immigrants  introduced  typhus  into  America,  and  in 
1S67  into  Australia. 

With  regard  to  the  nature  of  Ihe  contagious  principle  of  typhus,  we  are 
as  yet  altogether  ignorant.  'I'herc  can  be  no  doubt  that  it  multiplies  in 
the  blood,  but  hitherto  iw  observer,  even  with  the  highest  microscopic 
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powers,  has  succeeded  in  detecting  any  special  organisms  ihcre.  It  k 
probably  exhaled  bolh  by  the  skin  and  the  lungs,  and  it  may  perhaps  be 
idcniital  with  the  cause  of  the  ofTensivc  odor  which  is  so  pcrceptibte  in 
the  close  proximity  of  almost  all  severe  cases.  This  odor  has  been 
<!omparcd  with  the  smell  of  rotten  straw,  or  with  thai  of  mice.  Mur- 
chison  regarded  it  as  sui  gfirris;  he  says  that  he  has  known  nurses  in 
the  London  Fever  Hospital  distinguish  typhus  from  other  fevers  by  it  alone. 
It  is  given  oflf  chiefly  during  the  second  week,  and  there  is  some  reason  to 
believe  that  infection  is  scarcely  to  be  feared  during  the  first  week.  The 
late  Dr.  Perry,  of  Glasgow,  maintained  that  the  disease  was  not  contagious 
before  the  ninth  day,  or  perhaps  not  imtil  a  later  (Kriod  still.  He  found 
that  the  Glasgow  Fever  Hospital  patients  who  happened  to  have  been 
sent  in  for  er>'sipeias.  pneumonia,  bronchitis,  or  other  inUaminator)' affections, 
escaped  typhus  so  long  as  they  remained  in  the  wards  for  acute  cases,  but 
caught  it  when  they  were  transferred  into  a  convalescent  ward ;  and  he 
actually  adopted  the  plan  of  keeping  such  patients  in  the  fc^er  wards  until 
they  were  sufficiently  well  to  go  to  their  homes,  with  the  result  that  during 
several  months  none  of  them  were  attacked.  Murchison,  however,  although 
he  adopts  the  view  iliat  typhus  is  most  contagious  after  the  end  of  the 
first  week,  thinks  that  the  spreading  of  the  disease  in  con\'alescent  wards 
is  due  to  the  patients  coming  more  closely  into  contact  there,  hut  especially 
to  their  wearing  their  own  clothes,  saturated  with  ihc  fever-poison  before 
admission,  a  view  which  suggested  the  impwrtance  of  having  such  clothes 
thoroughly  disinfected  before  they  are  again  put  on.  Murchison  thinks  that 
the  hum^n  body  soon  ceases  to  give  off  the  poison  after  the  subsidence  of 
the  fever.  \ 

It  is,  at  any  rate,  certain  that  clothes  ard  bedding  may  become  vehicles 
for  the  transmission  of  typhus.  Murchison  says  that  laundry  vronieD 
arc  especially  liable  to  contract  the  disease  without  direct  communication 
with  the  sick.  Barker  and  Chcync,  in  their  account  of  one  of  the  first 
epidemics,  relate  thai  a  child  discharged  from  a  fever  hospital  took  lo 
another  institution  a  bundle  of  clothes  which  had  not  been  disinfected  ;  a 
woman  who  opened  ii  perceived  an  exceedingly  disagreeable  odor,  and  in  a 
few  minutes  became  ill  with  what  proved  lo  be  the  beginning  of  the  fever,  of 
which  there  had  been  no  previous  case  there,  Haller,  of  Vienna,  thought 
that  dark  colored  materials  were  more  apt  to  absorb  the  poison  than  light 
colored  ones  ;  and  I  well  remember  I  used  to  notice,  when  demonstrator 
of  anatomy,  that  the  dissecting-room  smell  adhered  to  me  more  strongly 
when  I  wore  dark  clothes.  Very  few  [Ktsitivc  instances  seem  lo  ha*e 
been  recorded  of  the  communication  of  typhus  by  contact  i^iih  the  bodies 
of  those  who  have  died  of  it  :  but  Murchison.  when  he  was  attacked  in 
Edinburgh,  had  been  dissecting  in  a  close  room,  in  which  there  were  many 
euch  bodies,  and  he  had  never  entered  the  wards  of  the  infirmary,  nor  seen 
a  case  of  the  disease.  On  the  oihcr  hand,  at  St.  Uartholomew's  Hospital,  in 
r838-9,  the  dissectmg  room  rec-eived  seventeen  bodies  dead  of  typhus;  but 
among  six  students  of  the  hospital  who  alone  took  it,  four  had  not  dissected 
at  all,  and  the  other  two,  who  had  dissected,  had  been  also  exposed  lo  con- 
tagion in  the  wards. 

it  has  but  seldom  been  noticed  that  the  fever  has  been  conveyed  by 
third  persons,  not  tliemsclvcs  affected  with  it.  But  Murchison  relates 
that  in  January.  iS6;.  a  patient  in  a  surgical  ward  at  the  Middlesex  Hos- 
pital WOE  attacked  after  she  had  been  there  for  four  and  a  half  months; 
she  had  been  receiving  daily  visits  from  a  nurse  who  was  in  close  aittcndancc 
on  a  patient  with  t)'phus  down  stairs.  There  have  been  some  inst^uiccs 
in  which  the  disease  has  been  sup|>osed  (o  have  been  brought  into  towns 
by  bodies  uf  men.  themselves  free  from  it.     Thus,  in  1861.  gnrai  interest 
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totcited  by  the  ea«  of  an  Egypluti  vcskI,  iho  "Sch«h  Gchaad,"  from 
which  lyphut  was  introduced  into  Liverpool,  when  ihiriy-inie  jiersons  cniight 
it.  But,  although  Dr.  Liuncan,  on  the  testimony  of  the  Mirgeons  who 
lUicndcd  the  men  on  board  rhis  ship,  ihotighi  tliar  thi-y  MiffiTcd  from  no 
oiherdiscisc  than  dysentery  (■'  Trans.  Epid.  Sot.,"  1861),  Dr.  I'jrkw  camt- to 
Ihc  conclusion  thai  tyjjhus  had  really  been  prevali'iit  amon^  lliem  before 
they  arrived  in  port  (;'  Army  Meii.  Hep.,"  vol.  ii).  It  doe*  not  seem  to  me 
that  much  importance  U  due  to  the  oft-quoltd  statement  of  Fodi'rc  that 
the  French  array,  during  the  retreat  from  Italy,  in  1799,  •""'""'" "'c^tcd 
fcver  to  Ihc  inhabitants  of  fifteen  towns  and  vilbgc.^  un  its  roiilc,  but  was 
itself  attacked  until  it  arrived  sA  its  destination. 
On  the  whole,  then,  it  appears  thai  typhiu  is  not  nearly  so  n|)t  »  the 
nlafjious  exanthemata,  to  l)e  propagated  by  means  of  inanimate  objects, 
or  of  human  beings  themselves  unaffected  by  it.  And  another  very 
itD|>ortant  ]>oint  is,  that  its  poison  is  very  easily  rendered  inert  by  free  dilu- 
tion with  air.  Some  writers  have  stated  that  there  is  greater  rink  of  the 
dtseue  spreading  from  the  lower  to  the  upper  stories  of  a  house  or  of  a 
hospital  than  in  the  reverse  direction ;  and  this,  if  true,  would  show  that 
the  upward  ctincnle  of  air  that  exist  in  all  inhabited  buildings  are  cajsible 
r  carrying  the  infection  with  them.  But  experience  has  abundantly  proved 
.al  it  never  passes  itndestroyed  fit>m  one  house  to  another,  through  the 
stntosijhcrc.  When  the  London  l-'evcr  Hospital  was  one  of  a  row  of  nouses 
iu  Gray's  Inn  I-ane.  no  case  of  typhiw  arow  in  the  others ;  and  aftcrm-ard, 
when  it  occupied  its  second  site  at  King's  Cross,  on  the  same  plot  of  ground 
as  the  Smallpox  Hospital,  and  but  a  few  yards  off,  Df.  Turedie  w.is  able  to 
te  that  during  eight  years  not  one  of  the  otficiais  of  the  latter  institution 
in  traded  Iv'phus,  So,  again.  Murchison  says,  that  if  a  patient  u-ith 
is  disease  is  place<l  in  a  large,  well-ventilated  apanment.  the  attend.inis 
tur  bitic  risk,  and  the  other  residents  in  the  same  house,  none  whatever. 
The  facts  suied  in  the  last  two  paragraphs  form  essential  links  in  an 
imeni  by  which  Murchison  endeavored  to  establish  his  conviction 
typhus,  instead  of  being  always  due  to  contagion  from  a  previous  <'asc, 
often  generated  de  nffv^  in  persons  placed  under  defective  sanitary 
nditions.  of  which  overcrowding  is  the  chief.  For  it  is  true  of  all  other 
tite  s(iecific  diseases,  as  well  as  of  this  one,  that  a  great  many  instances 
,r  of  which  the  origin  cannot  be  traced  ;  but  the  more  perishable  the 
ison,  the  less  likely  is  it  to  be  carried  over  long  distances,  and  tr-insfcrred 
m  one  vehicle  to  another,  as  we  know  to  happen  in  the  case  of  the 
ntagious  principles  of  scailcl  fever,  diphtheria,  etc.  And  3  further  link 
gnat  imiiorluncc  is  that  where  t>phus  is  seen,  independently  of  obvious 
iniwton.  It  ii  almost  alo'ays  among  the  poor  and  destitute.  One  scarcely 
er  nnds  it.  like  the  exanthemata,  springing  up  in  an  unexplained  way  in 
housesof  the  rich,  or  even  of  the  well-to-do.  The  only  instances  to  the 
ntrary  that  I  remember  to  have  heard  of  is  that  mentioned  by  Dr. 
Buchanan,  of  two  bo^-s.  living  at  an  institution,  with  every  accommodation, 
who  were  attacked  within  a  few  houn  of  one  another,  but  who  could  not, 
tCT  the  moM  careful  inquiries,  be  shown  to  have  been  in  the  way  of 
tching  the  disease.  No  doubt  there  had  been  a  more  or  less  direct  com- 
ication  of  the  poison  to  both  of  them  together,  for  the  simulraneous 
Jopmcnt  of  the  fever  in  them  is  unintelligible  on  an)'  other  view.  •  The 
Icance  of  the  rarity  of  such  cases  is  augmented  by  the  &ct  that  iho«e 
1>elong  to  the  upper  and  middle  classes  are  by  far  (he  mo«t  exposed  to 
lancc  infection,  because  they  move  about  so  much  more  than  the  poor, 
mc  into  contact  with  so  many  more  people,  and  receive  »o  many  more  letters 
and  parceU  ihmugh  their  hands,  of  which  ihcv  know-  nothing. 
To  dcmuii*trate  positively  the  de  »r«w  ongin  of  a  contagious  disease,  is. 
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from  the  nature  of  the  caae,  aUnoet  an  iroposgbilit)'.  Pcrha|K,  the  moa 
favorable  op|)orttinit)-  iltat  has  ever  occurred  for  invmigaiing  the  puini  nt 
tfibrdcd  by  th<;  Egyptian  ship,  (he  "Schcah-Gchaad,"  already  reterred  Co. 
She  left  Aleiumdria,  in  November,  i86a.  and,  alter  calling  at  Malta,  armed 
at  Liverpool,  on  Fcbmary  i6th,  t86i.  But,  according  to  Dr.  Parke$,il«s 
not  proved  that  lome  of  the  men  did  not  bring  the  poison  with  tliem 
when  they  enibarkt-d  ai  Alexandria ;  they  nutnbcrcd  476.  and  included  nM 
only  AralM,  but  also  Nubians  and  Abysaintans.  Of  the  supposed  insuaots 
of  the  »|ionianeous  {(eneraiion  of  typhus  collected  by  Dr.  Murvhison,  the 
mojt  iinjiurtant.  in  coiiM.'i|uen<:e  of  the  care  and  pains  whkh  he  devoted  to 
its  invetitiKation,  U  perhaps,  the  group  of  seven  cases  which  arose  in 
Meridian  Place,  Bermondivy,  in  S&rch,  1839.  at  a  time  when  the  dtseaic 
ytiA  at  least  very  uncomroon  in  the  metropolis ;  for  during  ten  and  a  bilf 
months  previoasly,  only  two  examples  of  it  had  been  seen  in  the  Loadoa 
Fever  Hospital.  But  the  real  force  potaesaed  by  this  and  several  odxf 
similar  observations  lies  in  the  lact  that  one  single  condition  was  traceable 
in  every  one  of  them,  namely,  that  those  who  were  attacked  by  the  diicax 
had  been  crowded  and  huddled  together  in  narrow  and  ill-ventibtol 
dwellings  or  slecfMng  places.  They  were  often  also  destitute  and  £unished ; 
but  that  this  is  not  so  essentbl  to  the  development  of  the  disease  as  ovct- 
crowding,  seems  to  be  shown  by  the  circumidance  that  at  Dundee,  in  1S65, 
an  epidemic  of  typhus  was  brought  about  by  the  inhabitanU  of  the  ait- 
rounding  country  flocking  into  the  town,  in  consei)ucnce  of  work  beiaf 
uncommonly  abundant  and  wages  good.  The  occurrence  of  i)'|>hus  tn  ta 
epidemic  form  has,  indeed,  been  pKdi<:ted  when,  as  in  1S26  and  in  1861, 
destitution  and  (amine  have  been  very  prevalent ;  and  such  predictions  harc 
been  verified  by  the  result.  It  would  be  impossible  to  find  a  better  illustn- 
don  of  the  conditions  under  whicli,  if  at  all,  typhus  b  gcncnicd.  than  oas 
afforded  by  the  "  Scheah-Gehoad ; "  the  men  on  board  (who  were  being 
carried  to  l.iverpool  In  order  to  navigate  tNKk  to  EgrP'  another  ve«el,  t 
man-of-u-ar,  then  in  that  port)  seem  to  have  been  cmwded  together  in  the 
most  shocking  manner ;  some  of  lliem  were  in  a  i^te  uf  siurvatfon  ;  the  filth 
and  stench  between  decks  were  abominable  i  and,  to  crown  all,  the  hatches 
had  been  battened  down,  on  account  of  lud  weather,  and  vomited  raaiien 
and  &eces  had  been  discharged  in  every  part  of  the  ship. 

No  less  an  authority  than  Virchow,  hiu  endun<ed  the  opinion  thai  the 
poison  of  typhus  can  be  brought  into  existence  by  the  concurrence  of  such 
conditions  as  thoe  ;  and  the  same  view  has  lieen  maintained  by  the  late  Dr. 
Hudson,  of  Dublin.  But,  after  all,  it  is  possible  to  bring  the  facts  adduced 
bjr  Murchison  into  harmony  with  the  opjiotite  doctrine,  namely,  that  the 
disease,  as  it  occurs  at  the  present  day,  is  invariably-  due  to  contagion 
from  a  previous  case.  The  foundation  of  this  reconciliation  b  the  well- 
■sccTiaincd  circumstance  that  debility  and  imjiairment  of  health  aag- 
mcnl  the  susceptibility  of  an  individu.-il  to  the  typhus  potion.  It  wmU 
seem,  indeed,  that  every  one  is  originally  ojxible  of  lakinj;  thi^k  diseaie. 
although  tlie  fact  of  having  once  pawed  through  it  affords  an  almost  absohitc 
subsequent  immunity.  At  the  London  and  Glasgow  Fever  Hui(>ilaK,  all  thr 
DUTMS  who  are  not  thus  |iro[ccted  have  l>een  found  to  contr^ui  typhus 
within  tliree  or  four  months  after  entering  u|»0[i  llicir  duties.  In  1853,  Dr. 
Tweedic  stated  that,  with  one  exceiition,  every  ph)-Nician  who  had  lieen  con- 
nected with  the  London  Fever  H<n|>ital  had  lieen  attuikeil  with  fever.  Bnil 
in  the  case  of  tlie  higher  officers  of  such  an  in.->ti union,  there  is  often  a  muih 
longer  interval  between  the  commencement  of  their  ex|)om]fe  to  contagion 
and  the  dale  at  which  they  succumb  to  it.  Thus,  in  t86?-3,  one  ol  the 
resident  medical  officers  at  the  hospital  in  ijuestion  attended  a  large  uumbcr 
of  cases  for  more  than  twelve  months  l>efore  he  took  the  disease,  and  nwct 
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rwxntly  a  person  whose  duties  were  daily  in  (he  wards  and  included  cleansing 
of  the  dirty  linen,  died  of  typhus  contracted  for  tlie  fini  time  after  fifteen 
\TsMs'  service-  'ITie  opposite  extreme  occurred  in  tlie  tjxse  of  a  medical  man 
who  caught  it  rnim  a  smgie  visit  to  the  London  Fever  Hmpital. 

In  thac  C3.-SCS  it  dees  not  appear  whether  there  was  any  special 
fcuon  why  the  conU^on  should  have  proved  effective  at  one  lime  r.ilher 
than  anotlKT.  but  it  is  often  poraible  to  trace  accidenial  (ondiiions  which 
favor  iis  operation  ;  one  siich  condition  isalcoholic  intoxication.  Murchi^on 
»a)>  he  has  known  scn-cral  instances  of  persons  expoi«d  for  iiioiicki  lo  the 
poison  of  typhus  in  its  most  conceniralcd  fonn,  who  were  nut  attacked  tmtil 
immediately  after  a  debauch.  Habitual  imemperancc  probably  acts  in  a 
similar  way;  it  was  once  Doted  that  more  than  one-half  of  the  |Utientx 
admitted  for  thi^  disease  into  the  EdiiibiuKh  and  Glasgow  Infinnariet  had 
led  intemperate  lives.  Other  favorinj;;  circumstances  are  excebive  iMdity 
fatigue,  want  of  sleep,  and  overwork  of  ihc  brain.  Murduson,  in  iiupport  of 
tjie  popular  doctrine  that  a  dread  of  typhus  increases  the  risk  of  taking  it, 
rites  ihc  case  of  an  Edinburgh  medical  student  who  so  feared  it  that  he  could 
hardly  be  induced  lo  enter  a  ward  in  which  there  were  any  cases;  he  was 
one  of  the  first  students  lo  be  attacked  during  the  epidemic  of  1847.  A|;ain, 
the  debility  which  accompanies  convalescence  from  other  compbints  predis- 

I  poses  lo  typhus,  and  in  armies  it  has  licen  frequently  observed  to  follow 
scurry.  >Iurchison  altogether  rejects  the  improbable  notion,  which  has. 
however,  found  supporters,  that  typhus  is  less  likely  to  occur  in  phthisical 
persons  than  in  others. 

Twecdic  long  ago  made  the  remark  that  butchers  appeared  to  be 
comparatively  exempt  from  the  liability  to  typhus,  and  Murchison  sug- 
gests that  the  reason  for  it  is  their  eating  so  much  nourishing  food.  Most  of 
the  butchers  admitted  into  the  London  Fever  Hospital  for  rile  disease  have, 
he  says,  been  out  of  employment  and  dcililutc.  Poverty  and  inanition  arc, 
itulc«»5,  among  the  most  important  predisposing  causes.  No  less  than 
95.  ;6  per  cent,  of  all  the  typhus  cases  observed  at  the  Fever  Hospital  during 

I  (wenty-thiec   years,    more    than    i8,c»oci    in    number,   had  been    inmates 

'  of  hospitals  or  dependent  on  parochial  relief,  and  many  of  them  had 
been  on  the  vcrjfc  of  starvation  for  several  weeks  or  months.  Epidemics 
in  Ireland,  in  Enjjland,  and  on  the  Continent  liave  repeatedly  been  asso- 
ciated wiih  the  failure  of  crops  and  with  the  widespread  destitution  consc- 
Iijuent  i  so  ilut  although  relapung  fever  has  of  late  been  declared  lo  be  the 
true  "  bmine  fever,"  that  name  was  formerly  often  given  to  typhus,  and  not 
without  warrant. 

Another  very  important  predisposing  cause  of  this  disease  is  overcrowding. 
Beside  its  obvious  inftuence  in  increasing  the  spread  of  typhus  by  conta^ori, 
there  seems  to  be  no  doubt  tliat  it  also  ai4,'mcnts  the  susceptibility  of  indi- 
viduals to  the  poison.     Thus  it  is  quite  possible  that  it  may  favor  the  oc- 

I  currence  of  a  fir^c  case  amon^ 'he  occupanls  of  a  lodging-house  or  cellar,  even 
though  it  should  not  be  capable  of  generating  typhus  directly,  as  Murchison 
supposed. 

Other  so-called  jtredisposing  causes  probably  act  only  by  facilitating  con- 
tagion. 'iTius  epidemics  occur  rather  in  the  winter  than  in  the  summer, 
because  the  poor,  for  ihesakc  of  warmth,  block  up  every  hole  by  which  air  can 
enter  their  wretched  dwellings  during  the  cold  season.  But  in  some  years 
it  has  happened  that  more  cases  have  occurred  in  July,  or  in  September, 
than  in  January.  So  far  as  is  known,  the  variations  of  temperature  which 
occur  in  lemjicrate  climates  have  no  direct  influence  upon  the  prevalence  of 
the  disease.  Rut  it  is  as  yet  doubtful  whether  this  form  of  fever  ha-s  ever 
lieen  oliserved  in  Africa,  or  in  the  iropical  parts  of  America,  although  it  is 
certainly  met  wiih  in  the  gaols  of  India.     If  very  hot  countries  should  prove 
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10  he  exempt,  it  will  not  be  possible  to  attribute  Ibc  (act  to  aay  idiosyDciatf 
of  the  inhaliiL-intN,  like  ihui  of  ncgroi-s  in  respect  of  the  a^ue  poiwo.  For 
Miiirhiwin  says  tliai  se^'cral  Afrkans  and  Ea^l  Indiana  have  bcenadmitml 
iniii  the  FeviT  Hoijiital,  ami  that  [lie  ra^h  waa  durante riatic- 

It  is  wimhy  of  notice  that  [utifnLt  -iomctimci  tln;m»clvc*  aiiriliute  tW 
tlinca.'u;  to  their  having  "cau(;ht  txild"  or  got  net.  Miirchi-son  nivi  thai 
Ihii  has  been  the  caic  with  a  considerable  iirojiortion  of  the  jicnmns  atfmittnl 
into  the  I^nidon  Fever  Hospital.  In  1X^6  a  young  nun  U'a.->  taken  into  Otij'f 
Hon>iia1  who  gave  11&  the  history  of  liii  illneu  that  lie  went  for  a  long  nii 
on  lump  ^Tound,  and  felt  that  be  took  cold  :  two  days  later  he  had  Ix^lacbe 
and  fci'cr,  aiid  the  typhus  eruplion  followeil  in  due  course.  In  llut  inttaace 
the  |>i)isun  bad  no  doubt  already  been  received,  and  the  relation  lielween  the 
chill  and  the  tv]>hu«  wa-i  one  of  mere  coincidence.  But  it  is  iiuile  |io«ible 
that  long  continued  expuHure  to  cold  a»d  wet  may  render  a  pemon  moie  «»- 
ceplible  than  he  had  been  before. 

I'yphiM  roay*  oriniT  in  |)ersims  at  all  nges.'from  one  month  to  eighty-four 
vcarsold.  The  iiiiiiii]uennial  perlud  al  which  the  disease  is  must  commoQ 
IX  from  fiOeen  to  twenty ;  one-half  of  the  cases  admitted  into  the  l^ondOQ 
Fever  Hospital  have  l>een  in  [taiienbt  from  ten  to  thirty.  The  proportion  of 
males  to  fem.i lee  among  typhas  jiatientsKaTcelycliffenfrom  that  in  the  pOfR- 
lation  generally. 

I  have  already  remarked  that  typhus  protect*  a^in.\t  the  wlneqQmi 
action  of  iLt  own  roulngion.  \  Nccond  atlatk  of  ibis  di-wa-ic  U  indeed  a-sraie 
a$  one  of  *malljJox;  far  more  »o  than  a  Kcond  attack  of  measles  of -arailei 
fever.  It  doc*,  however,  M)mclime.s  occur,  and  there  was  a  notable  imDwx 
of  it  in  the  case  of  Miirchison  himself,  the  interval  between  the  altwb 
being  ten  year*.  That  writer  knew  «f  two  other  physicians  who  coniraclnl 
this  form  of  fever  Iwvi^,  and  in  one  of  them  it  proved  fatal  on  the  siTond 
occasion.  A  very  rcmatkable  fact,  for  which  he  vouches  and  of  which  he 
saw  at  least  six  examples,  is  that,  during  an  i^pidemic,  a  penon  expO!«d  to 
the  poison  may  have  what  appears  to  be  an  abortive  l)-|ihus  fcvcr,  malattr. 
dry  tongue,  and  even  slight  delirium,  but  no  distinct  raish;  may  nconxt, 
Mimctimcs  after  exactly  fourteen  dnys,  and  then  a  few  weeks  Later  may  go 
through  a  regular  attack,  attended  with  the  characteristic  cniption. 
Such  3  "  typhisathn  d  pttUc  dose"  in  fact,  seems  to  afford  no  protcciioa 
whatever. 

There  appears  to  be  no  evidence  whatever  that  typhus  is  related  to  asjr 
of  the  contagious  fevers  to  which  the  lower  animals  are  subject,  although  it 
was  at  one  lime  imagined  that  the  "cattle  plague"  mi^ht  bean  c(|uitvlrai 
disease.  Moslcr  injected  fresh  blood  from  patients  with  typhus  into  the 
veins  of  dogs,  without  any  result.  Zlllicr,  however,  has  since  been  raoff 
successful  :  his  Injections  vrcrc  made  upon  rabbits,  and  he  found  that  when 
the  blood  was  taken  while  the  disease  was  at  its  height  those  animals  died  il 
two  or  tliree  daj's,  but  not  if  the  crisis  h.id  been  passed. 

Diagnosis. — ^Thts  is  seldom,  if  ever,  doubtful,  when  one  has  an  oppot* 
ttinlty  of  watching  s  case  throughout  its  whole  course ;  but  there  may  be 
^icat  difficulty  in  forming  an  opinion  upon  a  single  visit,  or  if  ihc  patient 
IS  brought  to  a  hospital  a  day  or  tn'o  befoa-  his  death.  At  the  commence- 
ment of  the  disease,  what  suggests  the  correct  view  of  its  nature  b  gencnll)' 
the  fact  that  there  h.xs  been  eX|>osure  to  the  specific  contagion,  ot  at  lout 
that  coses  have  already  occurred  m  the  neighborhood.  Otherwise  it  mold 
scarcely  be  distinguished  from  smallpox  and  the  other  cxanibemata.  and 
not  at  all  from  enteric  or  relapsing  fever,  some  cases  of  whkh  liegin 
exactly  in  the  same  way.  As  a  rule,  all  uncertainty  is  removed  by  the  deveb 
opment  of  the  eniption,  but  sometimes,  and  especially  in  childtrn,  it  b  by 
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|easy  lo  say  wliclher  this  iiuy  iiol  be  tncaslc*  ralhw  than  tvpl^'"*' 

ikcs  a  jioint  \>(  tfw;  lurasiitie  irinigh  which  Itelongs  to  ihi-  fumier 

compbjnt,  whereas  the  bronchitu  of  itver  seldum  cmsts  the  {Miticiit  much' 
inconvenience.  Certain  ira*e*  which  are  commonly  riavicd  iiiicItT  piirjHira 
mifEhl  al«>  be  sometimes  mistaken  for  tj-|ihii« ;  they  arc  .iitcndcd  with  cnip- 
tiofu  which  rapidly  bwrome  peteihial,  niid  with  ranch  febrile  distiirlanre; 
and  they  no  dtMibc  depend  upon  t>lo<id  )»oi«>nin^,  the  exact  nature  of  which, 
howerer,  h  not  yet  iindersiood.  l..xNtly,  the  coraibn  T3»h  has  been  mi-ttakeii 
for  typhiLi,  as  In  an  inKtanr^  alluded  to  by  r>r.  Hudson,  of  Diibitn. 

Bat  it  ttometimn  hapjieiu  thai  the  ratillKrry  eruption  is  not  w  diKtinrt  xt 
to  l>e  conctaNive,  or  it  m:iy  e\'en  be  altogether  atiNcnl.  An  error  which  it 
is  very  impnriaiil  to  avuid  is  that  of  taking  for  c.:i.ses  of  this  kind  lho>«  in 
which  the  diseiuu;  i«  really  an  aciite  iineuinonia  or  an  aciile  meningitix. 

As  reganlx  pneumonia,  althnush  the  mi.ttake  wat  formi-rh-  very  ctimmon, 
and  although  Mnn^hLiim  ^ays  he  na*  seen  raany  in^tancw  sent  to  tlie  Ixmdon 
Fevet  Hospital  for  ty|)hiw,  1  IwHeve  that  the  existence  of  thi*  diMMie,  when 
it*  .■iymptonui  are  iiich  a»  coidd  be  confounded  with  those  of  a  «perifif  fever, 
in  always  be  diwcivered  by  auscultation,  which  no  tarKful  jihj-sician  would 
Jinil  before  jjivinjt  a  diagminis  of  tvphu%  in  a  jatient  without  eruption. 
"But  it  may  stitl  l>e  a  question  whetficr  the  pulmonary  inllammaiion  ia  or 
is  iMJl  a  primary  di^ea-ie.  Miirrhi«in  say*  that  those  cases  of  pneumonia 
in  which  the  aj)ex  of  the  lung  is  fint  alTected  are  iiarlinilarly  apt  10 
I>e  uiiatlended  with  local  symptoms,  and  to  3.-Kiime  the  inaik  of  a 
"typhoid"  eonijition.  He  remarks  that  if  the  lein|>erature  should  reach 
or  exceed  104°  after  the  fourth  day  of  illness  the  i)nctinionia  is  probably 
se<on(br%-. 

The  dtstinction  between  meningiliit  and  tjrphm  is  one  of  far  urcatcr  diffi- 
culty. Among  the  symptoms  which  jminl  to  the  former  disea.«  are  an 
inxious  and  [xiined,  or  wdd  and  defiant  ex]irr*Mon  of  face,  intensity  of  bead- 
Rche,  the  concurrence  of  headache  with  delirium  (for  in  fever  (lain  almost 
ilways  ceases  tiefore  delirium  .sel5  in),  the  presence  of  otinv\i]sious  early  in 
the  <'.ase,  an<l  the  rejieated  owurrcnce  of  vomiting. 

Several  further  ({iiextions  arise  in  the  diagnosis  of  cases  which  come  under 
otuervation  at  a  lime  when  the  patient  is  comatose  and  with  "typhoid" 
i{>toms  already  develojied.  I'ramia  may  be  mistaken  for  typhus  under 
jch  circumstiime-'',  or  if  there  be  crvsipelas,  jaundice,  or  delirium  tremens. 
I  iruiy  l>c  unalite  to  say  whether  these  diseases  are  com  pi  leal  ions  of  fever 
ilogether  independent  of  it.  In  tropical  climates  there  may  be  great 
niflictilty  in  diitinguishing  sei-cre  forms  of  malarial  fever  frtim  typhus.  And 
in  anv  jxirt  <>{  the  world  it  may  be  altogether  imiMiwible  lo  tell  typhus  from 
enteric  fever,  if  the  duration  of  the  |iatient's  illness  shoultl  beimknoun.  In 
perMms  ad^'anced  in  ye-ars,  a  mere  lirtmc.hitis  is  s<jmetinK's  attended  with  a 
dry,  brown  tongue,  Miijior,  and  Other  "  typhoid  "  symjrtoms,  the  real  cause 
of  which  may  l)e  overlcwked. 

But  the  condition  whirh  is  most  apt  to  1>e  mistaken  for  typhus  at  this 

is  tiraemia.  dcjiendent  «|>on  chronic  di.wa.se  of  the  kidnc)-s.     Mur- 

.Son    says   thai   patients   have   often    l>een   sent    to    tfie    I^ndon    Fever 

ospttal  whose  symptonts  were  all  of  renal  origin  ;  and  at   Guy's  Hospital 

former  years  the  doulrts  with  regard  to  such  eases  have  sometimes  never 

D  entirely  eleared  up.     Conversely,  in  1865,  a  man  who  was  in  a  surgical 

■ard  for  stricture  Ix-nme  feverish  and  drowsy,  an<l   his  illness  was  attributed 

'to  an  ascending  nq>hritis  until  a  mullierry  rash  was  discovered  upon  him  ; 

he  died,  and  the  kidne)-5  were  found  to  be  liealthy.     Il  must  be  borne  in 

mind  that  the  cxiitence  of  a  chronic  renal  affection,  when  established  by 

fost-martfm  examination,  affords  no  proof  thai  typhus  was  not  also  present. 

" "     ording  to  MiirchLwn,  however,  the  tbermomeier  generally  affords  a  siiffi- 
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cieiil  mwni  of  clingnoniit ;  the  iem]«:r»ture  is  ni  or  below  the  normal  io  on 
of  Ilri^ht's  diitcuc,  unle»  complJcutL-d  with  na  aaite  intUmiruitioR. 

/'tvgnfiaj. — It  in  very  imporciint  to  reroember  that  the  |>rognoas  in  tnbui 
must  be  Iwsed  upon  a  variety  of  confident  ions,  apart  from  or  io  adaiiion 
to  the  mere  severity  of  the  symptoms.  Chief  among  these  is  the  oge  of  the 
IiatienC.  The  nhler  he  is  the  greater,  in  this  disease,  is  the  danger,  [n 
children  it  seems  never  to  be  fatal,  exccjit  by  some  complication.  Murchttoo 
foimd  that  at  the  London  I'ever  Ht>i!>ital  the  average  death-rate  for  all  ago 
being  from  fifteen  to  nineteen  per  cent.,  the  rate  in  persons  above  ihirt}'  wn 
15.3^  per  cent.,  in  those  above  forty  it  wai  43.48  [)cr  rent.,  in  those abore 
fifty  il  was  53.87  per  cent.,  in  those  alwve  sixty  it  was  67.04  |ier  cent. 

Again,  typhus  is  especially  apt  to  terminate  fatally  in  persons  who  have 
been  tntempcnile,  who  have  sutTeicd  severely  from  gout,  who  have  beca 
exhauKled  by  fatigue  of  body  or  mind,  or  who  have  been  nilTering  frm 
privation  of  food  or  from  severe  mental  de])ression.  'ilie  greater  fraiucncjr 
with  which  these  various  conditions  occur  among  adult  maira,  ax  comuaral 
with  females,  is  probably  the  reason  why  the  mortality'  is  higher  in  tnev, 
among  children  between  five  and  fifteen  it  is  lower  m  t>oy)>  than  in  giiU 
Patients  who  have  gone  on  struggling  against  the  disease  during  the  fiivt 
few  days  often  do  badly ;  having  exhausted  their  muscular  power,  tbcy 
become  rapidly  prostrate. 

With  regard  to  the  prognostic  signilicance  of  particular  symptonw,  I  need 
add  but  little  to  what  has  already  been  incidentally  staled.  Murchiojn 
remarks  that  a  presentiment  of  death  is  a  very  unfavorable,  but  not  necesoiniy 
a  hai  indication.  The  danger  in  a  given  ca«e  i»  generally  best  measured  b; 
the  intensity  of  the  cerebral  disturbance  and  by  the  degree  of  itrostnttoa; 
the  earlier  the  date  at  which  severe  symptoms  are  prcwnt,  the  wone  is  the 
prospect.  Slceplessncs  continued  throughout  several  da>-s  is  of  c^nl 
omen.  A  very  abundant  ta&h  is  usually  a.  bad  sign,  especially  if  the  spoS 
arc  dark  and  rapidly  become  pciechuil.  A  pulse  over  no  is  always  a  senoUi 
matter  in  an  adult  1  and  when  it  exceeds  150  death  is  almost  certain  to  occtf- 
Kclaxaiion  of  the  sphincters  before  the  tenth  day  is  unfavorable  ;  but  tonnl 
[he  end  of  the  second  week  it  is  not  uncommon  in  severe  cascs,  which  maj 
nevertheless  do  well.  .\  ■'  typhoid  "  state,  with  dry,  brown  tongue.  SOtdci, 
and  siibsultus,  is  observed  in  m.iny  patients  who  recover.  Indeed,  even  in 
what  appear  to  be  the  worst  cases,  one  should  lurdly  ever  despair.  Gtcai 
lividity  of  the  face  and  limbs  and  coldness  of  the  distal  parts  of  the  body, 
with  profuse  sweating,  arc  among  the  most  threatening  symptoins. 

Treatmenl. — We  as  yet  know  of  no  means  of  arresting  the  course  of  typka, 
or  of  bringing  it  to  a  unifonnly  iavomble  termination  ;  but  a  great  deal  naj' 
be  done  to  mcrcosc  the  chance  of  a.  ))atient's  recovery,  and  many  of  ibr 
most  painful  and  dislresiing  symptoms  may  be  alleviated  or  checked.  Miir- 
chison  cites  observations  made,  both  at  Philadelphia  and  at  Belfast,  from  whicli 
it  appears  that  the  death-rate  of  this  disease  was  greater  in  proportion  to  the 
duration  of  the  fever  before  admission  into  the  hospital.* 

'It  mutt  not  be  nippoMd  that  neglect  of  meilkal  auiMance  wuihe  tole,  Cfcn  if  it  «< 
■he  principal  csuic  01  Ihe  vuyine  mortillty  in  qucuioii;  bi  mnny  imuutcc*  ■  fUil  mm 
WM  duubtleuthrillrcct  ruull  or  [C'n<>vin^  ilic  jialienl  M  in  iilvuiced  ll>|[r,  whcnMalM 
earliec  pcriwl  it  mighl  have  done  liim  no  injury,  Murehisan  up  he  hu  repeatedly  kiMM 
pDiicnls  die  (com  eilinattion  ciuMd  by  iheii  bcin);  carried  for  levcrol  mile*  in  a  tlukia( 
vehicle.  Hut  l)»t,  with  tjro|>cf  prcciuiintm,  a  moderate  Journey  may  be  effected  wUbaM 
fiill  Bmmn  from  the  fact  Ihal.  among  a  numlwr  of  |i>lionti  admitted  into  the  l^oolM 
Fever  floipital  from  tli«  imoiediaic  neiehtiarliorMl.  the  death-rate  voi,  dnria*  6ve  yein, 
■ImeK  ei«ctly  the  (aine  at  among  ihouc  brought  Iruin  ihc  distant  parish  of  A.  Geoip'***- 
Ihe-EaM. 
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Wh«n  typhus  attacks  a  pereon  in  comfonablc  circumEtanccs,  he  may  be 
■fdy  left  at  hoini;,  provided  thai  ht«  apartment  is  spacious  and  wclt-venti* 
ited,  and  that  he  can  be  pToperly  nureed.  But  those  who  aic  poor  should 
M  once  be  cairied  to  a  huipilal.  The  eslabtishment  of  special  iDsciiuiions  for 
the  reception  of  fever  cases  dales  from  the  coinmenccmeDt  of  the  present 
enlurj' ;  but  so  recently  as  i8-)3  many  London  physicians,  among  whom  was 
tichard  Bright,  were  in  favor  of  mixing  such  cases  with  others  in  general 
rards.  rather  than  of  setting  apart  special  w.-iids  for  them,  or  of  collecting 
them  in  buildings  devoted  to  that  particular  purpose.  However,  so  far  as 
typhus  is  concerned  (and  the  same  may  be  said  of  relapsing  fever)  this  was 
ceruinly  a  mistake.  For  (i )  it  has  now  been  proved  by  experience  that  if  a 
rsuffictcnt  cubic  space  of  loQo  feet  be  allowed,  and  if  ventilation  be  well 
attended  to,  the  death-rate  b  not  greater  among  typhus  eases  accumulated 
in  the  same  ward  than  when  they  are  scattered.  (>)  In  every  hospital  in 
London  vhcrc  such  cases  have  been  placed  in  general  wards  there  have  been 
terrible  examples  of  the  spread  of  fever  to  other  patients.  To  cite  but  a 
single  instance :  in  iS6a  one  or  two  cases  of  typhus  were  admitted  into  one 
of  the  large  medical  wards  in  Guy's  Hospital;  seven  other  patients  took 
the  disease,  and  five  of  them  died.  What  makes  the  argument  stronger  is 
titai  in  a  large  proportion  of  medical  cases,  particularly  in  those  of  Brighl's 
disease  and  of  diabetes,  the  risk  of  a  fatal  termination,  if  typhus  should  be 
caught,  is  very  much  greater  than  among  healthy  persons.  Moreover,  the 
free  ventilation,  which  is  the  chief  condition  of  safety  under  such  circum- 
staaccs,  is  directly  prejudicial  to  persons  iufTcring  from  pulmonary  com- 
plaints. It  would  be  infinitely  better  to  admit  smallpox  cases  into  a  general 
ward  than  those  of  typhus,  because  protection  against  the  former  disease 
could  easily  be  given  by  a  general  vaccination.  Murchison  has  shown  that 
the  proportion  of  cases  of  typhus  whidi  have  arisen  at  the  London  Fever 
Hospital,  in  comparison  with  tlie  number  of  cases  admitted,  has  been  far 
lest  than  in  the  general  hospitals  of  tite  metropolis.  (3)  So  far  as  medical 
men  and  nurses  arc  concerned,  the  danger  of  the  extension  of  typhus  may  t>e 
greatly  reduced  by  retaining  for  as  long  a  period  as  pouible  the  services  of 
i^Biose  who  have  once  passed  through  the  dUea.He,  and  by  invariably  selecting 
persons  under  thirty  for  all  vacancies  thai  may  arise.  Bvery  large  town 
iught  to  have  a  fever  hospital,  capable  of  enlargement  during  an  epidemic 
iy  the  erection  of  tem[>orary  buildings  of  iron  or  wood.  All  general 
^odpitaU  should  have  one  or  more  separate  fever  wards. 

A  jiaticni  xulTcrtng  fn>m  typhus  should  be  placed  upon  a  spring  bed,  or 
upon  a  hair  mattress,  with  not  too  many  bed  clothes.  The  temperature  of 
the  ward  or  room  should  not  exceed  60".  After  the  Rnt  fewda)-s  he  should 
not  be  allowed  to  get  up,  even  to  jkiw  his  excreta.  It  is  important  that  hi.i 
nur%e  »hould  be  strong  enough  to  lift  him  up  in  bed  when  nccnsary.  From 
time  to  time  he  thotild  be  turned  over  to  one  side  or  the  other,  and  kept  from 
rolling  back  by  pillows. 

Ai»n./-— A  nourishing  diet  i.i  of  the  highest  importance.  Dr.  Graves,  of 
I>ubltn,  desired,  as  his  own  future  epitaph,  the  testimony  "  He  fed  fevers;  " 
and  It  is  to  typhus  rather  than  to  any  other  fever  that  this  is  applicable.  So 
long  as  the  patient  can  be  tempted  with  food,  it  is  important  to  vary  it  as 
much  as  poaible.  Besides  milk,  eggs,  and  l>ccf  tea,  he  may  have  broth  made 
of  mutton,  veal,  or  chicken,  mc.it  juices  and  extracts,  jellicN,  custards,  blanc- 
mange of  isinglastor  ground  rice,  white  wine  whey,  etc. ;  and  vermicelli  mav 
be  given  in  the  beef  tea,  small  pieces  of  bread  or  toast  in  the  broth,  anj 
arrowroot  in  the  milk. 

For  beverages  he  may  be  allowed  to  choose  among  barley  water,  toast 
and  water,  lemonade,  tamarind  water,  currant  water,  eflervescing  drinks,  and 
cold  weak  tea.   Murchison  recommends  that  he  should  drink  often,  in  order 
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to  keep  up  free  excretion  by  the  kidneys,  but  he  must  only  take  a  «i«!l 
quantity  at  a  time.  Itefore  msnydays  have  p.-uscd,  however,  he  aci^ulreij 
di^itaste  for  everything  but  cold  water.  It  is  then  cMcntiot  that  food  ihmid 
be  pressed  upon  him  and  administered  at  regular  inlervalx  of  from  one  le 
three  hourt ;  to  give  it  more  often  than  this  is,  according  to  Murchtwn,  inju- 
rious rather  than  uwfiil.  If  he  be  drowsy  he  thould  be  roiL->ed  for  the  pui- 
posc,  and  this  can  generally  be  done  without  seriously  disturbing  him  ;  bm 
if  he  should  be  sleeping  quietly  after  having  been  very  restless,  the  inter*il 
may  soinetiniM  be  a  little  lengthened.  It  i*,  however,  of  great  consei:]ac: 
that  his  strength  should  not  be  allowed  to  run  down  at  nighi  or  during  the 
early  morning,  when  the  risk  of  exhaustion  is  always  greatest.  When,  ai  ii 
often  the  case,  he  clenches  his  teeth  and  obsiinately  Jtftaa  food,  it  moK 
either  be  introduced  into  the  stomach  by  means  of  a  lube  passed  ihroiigk 
the  nostril,  or  else  injected  by  the  rectum.  When  there  is  obslinnie  vomiting, 
the  latter  is  the  only  plan  that  can  be  had  recourse  to. 

S/imuf'i'ils. — In  many  eases  the  administration  of  alcohol  is  a  verjr 
important  part  of  the  treatment.  Whether  it  should  be  regarded  as  a  food 
or  ait  a  drug  is  still  a  question.  The  former  view,  in  which  I  for  my  own  parr 
concur,  is  held  by  Buchanan  ;  the  latter  was  held  by  Murchiiion.  Dot  as  to 
the  practical  rules  for  its  use  there  is  at  present  very  little  difference  of 
opinion.  All  observers  are  agreed  that  alcohol  seldom  need  be  given  to 
children,  that  it  is  almost  always  required  for  patients  over  forty,  and  that 
persons  whose  habits  have  been  intemperate  must  have  it  earlier  and  i« 
larger  quaniiiies  than  othen.  The  state  of  the  heart  affords  the  best  indi- 
cation ;  the  necessity  for  stimulants  is  greater  in  proportion  as  the  cardiac 
impulse  is  feeble,  and  as  the  radial  pulse  is  rapid ,  compressible,  or,  above  all, 
irregular.  The  propriety  of  continuing  to  give  alcohol  may  often  be  deter- 
mined by  its  effect  on  the  heart's  .iction.  If  the  pulse  becomes  quicker  tbia 
when  the  patient  wat  taking  none,  it  is  likely  to  do  harm;  if  slower,  ii  maybe 
expected  to  du  good.  It  is  most  neededdnnng  the  second  week:  veryMldom 
before  the  a]>peurance  of  the  mulbeny  rash.  Low  muttering  delirium  is  ofics 
controlled  by  stimulants,  a  dry,  brown  tongue  becomes  moist,  and  other 
"  typhoid"  symptoms  become  less  marked.  On  theother  hand,  severe  throb- 
bing headnche  and  violent  maniacal  excitement  are  often  aggravated.  A 
burning,  dry  skin  is  so  far  a  reason  for  withholding  alcohol;  profuse  perspi- 
ration, especially  if  the  limbs  arc  cold,  calls  for  an  increased  supply.  As 
rule  it  should  not  be  given  when  the  urine,  although  scanty,  is  of  low  spedfie 
gravity,  or  when  there  is  suppretision  of  the  renal  function. 

Proliably  there  is  no  direct  advantage  in  employing  one  alcoholic  liqaor 
rather  than  another.  Some  observers  prefer  brandy  or  whisky,  othen  port 
wine  ;  Ilurhanan  speaks  highly  of  beer.  The  amount  mutt  vary  with  the 
urgency  of  the  symptoms.  Murchison  thought  that  it  w^s  very  rarely 
necessary  to  give  more  than  eight  ounces  of  brandy  in  the  twenty-fo* 
houm,  but  some  ph>-sicians  order  as  much  as  twenty  ounce*.  Of  port  wi« 
ai  much  a.s  a  bottle  may  be  taken  with  advantage  by  patients  who  arc 
desperately  ill.  Hut  only  small  doses  should  be  allowed  at  a  tinte.  re- 
peated very  frequently,  at  intervals  of  an  hour  or  two ;  and  when  the  daily 
quantity  is  very  considerable,  the  fact  that  milk  mixes  with  brandy  mnril 
better  than  with  wine  is  an  important  reason  for  preferring  it.  When  there 
i.t  great  prostration,  with  cold  sweats,  hot  brandy  or  whisky  punch,  or  hot 
wine  whey,  is  recommended  by  Murchison,  At  Guy's  Hospital  it  his 
of  late  been  the  fashion  with  house  physicians  to  inject  simulants  uodtr 
the  skin  in  such  cases.  The  practice  was,  [  believe,  first  suggested  by  7.i\ttt. 
Thirty  or  forty  drops  of  brandy,  or  of  the  spirit  of  sulphuric  ether,  may  be 
administered  in  this  manner.  Ether,  carbonate  of  ammonia,  camphor, 
or  musk  may  also  be  given  by  the  mouth. 
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ANTIVVKETICS,  SEDATIVES,  ETC. 

Tffalment  pf  Symptemt. — Tlie/ij/yjr/a  iljclf  sfldom  requires  direct  troit- 
metil  in  ty[»liti*.  So  far  vif.  I  know,  the  rodtini;  xxx  of  cold  bath  hat  noi  ytx 
been  aifficKnlly  tnlcd  in  (lii.%  liiMcav;  In  move  i»  v-aJuc.  MurchiMon  silis- 
fWd  hinMcir  ihai  <{tiinine  in  lur^c  dotes  of  ten  or  twenty  grains,  allliough  it 
lowcnt  the  lcni[x:ralwn:  by  thn.^  or  foiir  degree*  for  Iwelvc  or  eighteen  hours 
docs  no  real  good.  Only  in  exreplionid  cases,  when  at  ihc  crisis  the  ihcrmo- 
mctcrwaK  fixing  in.ilead  of  falling,  did  it  xeem  to  him  to  be  Minielimcs  in> 
stnintenLiI  in  Kiving  life.  The  medir.ine  utually  given  at  the  London  Fever 
Hospital  a|i|>car>i  lo  t>e  dilute  hydrochloric  acid,  in  <lo«c»  of  tvrenty  miniins, 
with  a  little  synij)  and  tini  liirc  of  oran^t.  Mun:htK>n  sa^-s  thai  he  haa 
often  "olwerved  the  tongue  bcromc  mowt,  and  a  mstrked  improvement 
follow  the  commencement  of  the  acid  treatment,  at  whatever  Mage  it  was 
tried."  When  there  is  in.valiable  thirst  he  recommeniisa  very  neak  infu&ion 
of  ca.*carilLi  or  ipiav-ia. 

The  early  ktudatkt,  which  U  often  a  very  dt^ttrewnng  symptom,  may 
sometimes  lie  che^'ked  by  an  emetic.  When  the  [salient  is  young  nnd  robust, 
there  is  no  objection  to  a|>[)Iying  three  or  fonr  leeches  to  the  temples,  and 
they  freijiirntly  give  complete  and  [lermanent  relief.  Or  the  hair  m.iy  be 
cut,  aj>d  the  he;ul  l>e  covere<I  with  a  bag  of  ice,  or  a  tubular  cap  through 
which  cold  water  i*  ranning.  In  other  cases  a  blister  to  tlie  furehead  is  of 
sen'ice  ;  or  liot  (bmenlaiion.s  as  recommended  by  Graves,  maybe  employed, 
esjiecially  in  old  or  debilitated  subjecl». 

But  in  many  instances  it  xt,  adviuble  to  prescribe  opitim  for  the  relief 
uf  headaiihe,  jxirticularly  when  it  is  accom[ianie<l  by  an  inability  to  steep. 
MuTchi.-Min  says  that  tltfpUttnfs$  at  any  stage  uf  typhus,  if  it  continues  for 
two  or  threv  nights,  i»  of  ilwlf  sufficient  to  kill ;  and  tliat  whenever  it  la»ts 
for  thirty-six  hours  it  slumld  alwayi  be  eombate<t  by  medicine.  Ihinng  the 
lirsl  week  une  may  almost  aln-ays  give  fifteen  minims  of  llattley's  liipior  opii 
or  a  ([uaTtCT  of  a  grain  of  mun)hia  at  night,  following  thin,  if  netressnry,  by 
another  half  dose  two  hours  l.tler.  But  at  more  advanced  jteriods  uf  the 
disea.se  there  is  often  danger  in  prescribing  these  drugs.  When  the  ]ialient 
is  in  a  state  of  maniacal  delirium,  Miirc:hiM>n  recoiamends  chloral  hydrate 
in  a  dose  of  twenty  graiiu,  which  may  be  once  repeated  should  the 
first  dticie  not  succeed.  If  this  trvaimcnl  faiU,  recouru;  must  t>e  had  to 
opium,  with  which  antimony  may  often  be  combined,  jls  suggested  by 
Graves.  Tlie  chloral  hydrate  may  also  be  given  in  acme  ca.ses  in  which  the 
delirium  is  low  and  muttering,  or  like  tliat  of  alcoholic  origin;  but  when  the 
heart'^  action  is  feeble  or  irregular  it  sometimes  does  narni.  Murthison 
then,  toed  to  prefer  opium,  prescribing  it  in  conjunction  with  tincture 
of  digitalis  and  Milplitmc  ether.  Other  dniga  which  are  more  or  lew  useful 
are  biomide  of  potasAiuin,  the  extract  of  Indian  hemp,  and  the  tincture  of 
liyow-yamus  or  of  lielladonna.  Tliey  must  each  be  given  in  rather  large  doscs 
to  do  any  good. 

urofoiind  thifer  appears  to  threaten  the  patient's  life  Marchison 
tliat  a  cuj>ful  of  stron{j  coffee  sliould  be  given  every  tliree  or 
an.  He  aUo  thought  it  important  to  use  dry  cupping  lu  tlie  loins, 
and  to  appiv  mustard  twultices,  or  Hannels  wrung  out  of  hot  water  and 
covered  witn  mackintosh,  especially  when  the  urine  wa»  scanty  and  albumi- 
nous. And  be  l>elieved  tliai  he  had  saved  some  cases  by  blistering  the  scalp 
with  a  piece  of  lint  soaked  in  strong  liquor  ammoniae,  and  applied  iur  five  or 
six  minutes  under  oiled  «ilk.  Should  nigh  fever  accompany  coma,  cold  alTu- 
fiion  to  the  bead  may  sometimes  be  employed  with  great  advantage. 

For  (he  pubnotary  eomplitatiiiu  of  tj'pltus,  ammonia  is  the  chief  remedy. 
But  in  wuve  cases  iiitiieniine  U  said  to  be  even  more  decidedly  eflectual ;  it 
i»  given  in  dows  of  fifteen  minims  every  three  hours.  Mustard  poultices 
should  also  be  applied  to  the  l»clc  and  sides  of  tlie  chest. 
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For  inflammatory  swellings,  usually  in  the  parotid  region,  both  Murchison 
and  Buchanan  recommend  the  application  of  a  blister  at  an  early  stage,  as 
sometinies  appearing  to  prevent  the  occurrence  of  suppuration.  When  an 
incision  is  required  it  should  be  tnade  early. 

After  the  subsidence  of  the  pyrexia  the  patient  should  be  kept  upon  a 
restricted  diet  for  the  first  two  days ;  but  upon  the  third  day,  if  the  tongue 
be  clean,  he  may  have  a  little  boiled  iish  or  chicken,  or  the  lean  part  of  a 
chop.  If  wine  or  brandy  has  been  given,  beer  should  be  substituted  whik . 
the  case  is  still  under  treatment,  so  that  there  may  be  no  excuse  for  carrying 
on  the  habit  of  tippling  when  health  is  restored. 


RELAPSING  FEVER, 


I'          HISTORY  OF  ITS  niSTlNCTIOK  FROM  TVPHI.-S — ITS  OCCUKRBKCe  IN  KriDEMICS — 
I      COUR-SK  OF  RFJ-APSINr,  FF.VER— OCCASIONAL  MflRTAUTV,  lURM-T  OK  IMUIRECT 
'     ^THE    SFIRIIXVU — MODR    OF    CONTAGION FAMINE    A*     A      FREUI^PO^KO 
CAUSR — DIAONOiUS — TRF_*TMENT. 
Wc  tlult  hcrraft«r  find  that    the   differeniution  of  entciic  fever  from 
tJ^>hu?  was  brought  about  by  a  long  scries  of  researches  which  occupied  all 
I        the  first  half  of  the  iirownt  century.     During  the  same  |>enod,  a  third  fever 
also  was  dtscovcrcd,  which  n  generally  known  as  Relapsing  Kevcr,  from  its 
I        regularly  coiutsting  of  two  or   more  uttackx,  separated   by  intervals   of 

apyrexia. 
I  According  to  Murchison,   the  dlttinclion   between   this  alTection   and 

I  tyiihus  was  lirrt  drawn  in  Ireland,  in  i8a6,  when  they  both  prevailed  at  the 
I  same  time ;  tmi  ihere  is  evidence  that  it  also  formed  part  of  the  epidemic  of 
1817-19,  and  even  of  several  earlier  Irish  epidemics,  as  far  back  as  one 
recorded  by  Rutty  as  having  ocairred  tn  1 739.  lleing  comparativel;^  seldom 
&Ual,  and  iKing  of  much  shorter  duration  than  typhus,  it  was  in  1826 
legarded  as  a  mild  variety  of  that  disease.  But  in  the  year  1841,  when  it 
next  apj>carcd,  l>r.  Hcndenion,  of  K<linburgh,  brought  fomard  good  grounds 
for  believing  that  it  was  a  distim  1  fever,  and  due  to  a  different  poison. 
The  same  view  was  strongly  ii|)held  by  Jcnner,  in  1849-51.  The  argu- 
ments used  by  these  writen  were  ithiefly  three,  r.  That  the  symptoms 
and  course  of  the  two  disease  were  different.  2.  That  even  when  they  pre- 
vailed together  in  the  same  town,  vne  could  never  l>e  traced  to  infection 
from  tl>e  otlter.  3.  That  neither  of  them  afforded  protection  .-igainvt  3  sub- 
sequent attack  of  the  other.  To  the«  arguments  may  now  be  added  the 
fact  that,  in  relapsing  f«^Tr,  the  blood  alwuytcontainsamicniscopic  organism, 
a  spirillum  or  s^>irorha;ta,  which  is  atwent  in  typhus.  But  although  the 
doctrine  in  question  is  at  the  prcient  time  univenally  accepted  a*  true,  the 
evidence  adduced  under  the  »c<ri)nd  and  the  thirtl  heads  ap^jears  to  have 
been  somewhat  weakened  by  the  investigations  which  h.ivc  l^en  nude  since 
the  publication  of  Henderson'.*  and  Jenner's  jiapcrs.  For,  whereas  they 
maintained  that  cases  of  rebjHing  fever  were  not  i)rovetl  to  come  from  the 
same  liott»es  or  families  a.s  thtne  of  typhus,  Mitf<*lii.ion  hiu  shown  from 
the  later  records  of  the  lAindon  Fever  Hospital  that  exiejitions  to  this  rule 
sometimes  occur,  and  moreuver,  that  in  certain  narrn^v  Mreets  or  courts  it  is 
no  imcommon  thing  for  tvphu.-i  fever  gradually  to  rejilai'e  rel.n>sing  fever  in 
the  course  of  some  months.  A^uin,  .since  it  has  been  :Lscerl;it:ted  that  the 
sonte  individual  often  lias  relajMmg  fever  more  than  »ni*e,  the  fact  that  this 
disease  dues  not  [trotect  agaitu>t  typhus  has  lust  its  significanix'.  But  in 
the  oppORite  direction  it  ha.i  sltll  been  thought  that  there  is  an  immunity. 
Dr.  Steele,  of  Glasgow,  in  1847,  remarked  that  persons  who  hail  previously 
suffered  from  typhus  were  not  attacked  by  relapsing  fever ;  and  the  same 
thing  is  said  to  have  been  noticed  recently  in  epidemirs  at  St,  Pelcrsburg 
and  at  tircslau.    Dt.  Hendenton,  however,  related  six  cases  in  which  typhus 
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oroiirred  first  and  rehpflin^  fever  afterward ;  aiid  Murchbon  saji,  thM 
of  thinjr-one  pcnion.s  nlio  concructed  relainiiuK  fever  in  the  l^ndon  Fcm 
KuMUtnl,  in  186&-9,  no  fewer  ihun  thirteen  were  knomi  to  have  had  lyphio. 
LaMly,  I^hert  draw«  attention  to  the  fiict  that  in  his  cases  of  lyphtu,  aniotf 
iho»e  who  hjul  already  (laaied  Ilirouffh  reiapung  fever,  the  murtalily  was  only 
half  ax  ijreal  a$  in  the  |)u|iulation  generally.  Do  ihc!ic  facts  tiHlioie  tbit 
after  all  there  iithetween  the  lwodi!H.'aMSij.oine  connection,  the  nature  of  ridck 
i»  at  pre-Hent  not  understood  i* 

At  the  liciginning  of  tlie  xreat  epidemic  of  1847-8,  and  also  in  i8;i.  ii 
was  particularly  noticed,  hotli  in  London  and  in  other  large  towns  of  (imi 
Britain,  that  the  chief  patients  were  destitute  hiJn.  inany  of  whom  liul 
recently  left  their  own  country ;  afterwards  the  F.n||i)i>h  or  the  Scotch  wcrt 
attacked.  Whether,  in  1843,  the  disease  waa  derived  from  Ireland  ii  not 
clear.  The  latest  epidemic,  iliat  of  1868-71,  seems  to  luve  had  its  ori^ba 
the  ea.1t  of  Eiimjic.  There  is  reason  to  believe  that  in  1848  rebpsing  few 
had  prevailed  in  Upiwr  Sileua.  With  this  exception  it  is  tioi  known  to 
have  ever  existed  on  the  Continent  of  Europe  until,  in  1863,  it  was  olnen^ 
in  Odeata,  and  in  iSl34at  St.  Peiersburc.  Next,  in  1867,  it  broke  out  tat 
tlie  second  time  in  Silesia,  and  in  the  following  year  it  prevailed  in  Berlia, 
and  in  other  German  towns,  as  well  as  in  Brolau.  In  186R  it  reappeared 
in  England.  The  first  case,  that  of  a  woman  of  Irish  birth  who  had  bta 
fur  .■several  yenr^  in  London,  was  brought  into  the  Fever  Hos.]iitat  on  Julf 
4th.  FuiiT  days  later,  another  case  occurred  in  the  |>ei>on  of  a  i'ultsh  Jeont, 
whe  could  speiik  no  Kngli.sh ;  she  came  from  a  house  alwui  a  ijuaner  o(  i 
mile  di.ttant  from  that  in  which  the  former  jmieni  resided.  From  the  same 
house,  on  the  same  day,  a  Polish  family  was  admitted  cunsUting  of  Calhei, 
mother,  and  child  ;  ihey,  however,  were  merely  in  a  slate  of  extreme  |>fM- 
tration,  liuving  no  fever  then  u[ion  them.  Three  weeks  later  there  arriitd 
from  the  hoiiw;  next  adjacent,  a  girl  who  lud  lived  all  her  life  in  the  me- 
tro|x>lis.  The  unly  other  jicnsonK  who  are  kiuiun  to  have  been  attacked  i» 
London  in  that  year  were  eight  Cierman  Jen-i;  ihcy  all  were  admitted  into 
the  Dalstoii  Oennan  Hospital.  Iliil  in  Octolier,  a  .severe  outbreak  occurred 
at  Tredegar,  in  South  W.ilcs.  In  the  autumn  of  1S69  relajwing  fevtJ 
became  epidemic  in  several  of  ihc  large  cities  of  England ;  in  l,on£)n  the 
disease  reached  its  height  in  December  of  that  year,  and  then  gnuhiafly 
declined  until  June,  1871,  when  it  finally  dl-appcared.  In  Itrc^nu  it  vti 
again  enideuiic  in  1873-t.  I  think  there  can  hardly  be  any  doubt  that  tte 
Poles  admitted  into  the  Fever  Hospital  in  i8£S  had  cither  directly  intro- 
duced the  contagion  from  their  own  country,  or  |>erha|u  had  received  tl  in  a 
letter  or  in  a  ]>arcel,  rir  had  derived  it  from  other  Poles  or  (^ennans  who  had 
themselves  so  received  it  or  brought  it  with  them  from  the  Continent.  En 
n  city  like  London,  one  can  but  seldom  expect  to  Irai  c  such  events  to  their 
sources,  and  it  is  instructive  to  ol)serve  that  the  diseiL-«;  did  nut  »|iread  then 
UDtQ  a  year  biter,  although  it  had  in  the  meantime  broken  out  in  .1  remote 

Cof^ Wales.  In  SeTitemt}er,  1869,  it  appeared  at  Phi1adel|ihia,  aim]  in 
ember,  at  New  York.  The  jtaticnts  were  t'hiefly  [mor  IrisJi  or  Germitis 
and  it  seems  to  be  almost  certain  that  the  contagion  was  im|K>rled  from 
Europe,  although  ils  origin  could  not  lie  discovered.  On  two  or  thrcvfonna 
ixcasiuns  it  had  been  iiitiiidui:ed  into  the  very  same  cities  by  Wisli  emigraais. 
but  it  never  showed  any  tendency  lo  spread  among  the  American  popnU- 
tion. 

With  regard  to  the  occurrence  of  relapsing  fever  in  Africa  and  in  Aiit^ 
ourinformation  is  still  very  imperfect.  Grie.Mnger  observed  it  in  f-^jt  m 
1851.  There  U  rea.son  to  believe  that  it  hna  reiKuiedly  prevailed  in  Indis- 
The  latest  ebidemic  there,  that  of  1877,  at  Bombay,  was  carefully  idadioi 
by  Dr.  Vandyke  Carter  {'•  Mtd.-Chir.  Trans.,"  vol.  Ixi). 
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Cmrjt. — TTw  period  of  incubation  for  this  disease  appears  to  be  very 
variable :  Murchtson  sa)-s  thai  it  somciimes  breaks  om  immedbtely  after 
exponirc  to  its  exciting  caiwc.  sometimes  not  uniil  from  two  lu  fourteen  days 
have  elapsed.  DuriiiK  ihe  interval,  no  symptoms  whatever  are  present;  only 
in  some  very  exceptional  cases  is  there  malaise,  with  a  little  loss  of  appetite 
for  a  few  hoitrs,  or  a  day  or  two.  before  the  bt'h'inning  of  the  attack.  Thb 
generally  takes  jilace  with  remarkable  suddenness.  The  patient,  whik 
engaged  as  usual  during  the  day,  or  perhaps  on  first  waking  in  the  morning, 
is  seued  with  chilliness  or  with  rigors;  his  head  adiea,  he  feels  giddy,  he 
has  pains  in  the  baik  and  limbs.  In  a  short  time  bis  skin  becomes  burning 
hot.  All  his  complaints  grow  rapidly  worse  :  he  at  once  takes  to  bed,  and 
be  often  seeks  admission  into  an  hospital  on  the  first  or  the  second  day.  One 
of  the  distinctions  from  typhus  is  that  it  is  giddiness  rather  than  prostration 
which  pre*'cnts  his  keeping  about.  He  is  sometimes  able  to  walk  to  the 
hiupital  two  or  three  days  aJftcr  the  seizure. 

The  thennonieter  indicates  a  very  rapid  rise  of  tempcratiirc.  This  begins 
even  before  the  rigor,  and  within  twelve  or  twenty-four  hours  it  reaches  104" 
or  106".  The  pulse,  too,  becomes  quickened  much  earlier  than  in  typhus; 
it  is  scarcely  ever  found  below  no,  and  not  infrequently  it  reaches  140  on 
ibe  second  day.  The  tongue  is  moist  and  covered  wirh  a  white  or  yellowish 
fiir.  There  is  great  thirst.  Appetite  is  generally  wanting,  but  sometimes  it 
remains  good,  or  even  voracious,  the  paiient  being  able  to  lake  solid  food 
without  any  harm  resulting,  in  some  cases,  however,  there  is  much  nausea, 
and  even  vomiting  of  a  green,  bile-stained  fluid.  Pain,  with  tenderness  on 
pressure,  tsol^en  present  in  the  cpig.istric  and  the  hypochondraic  regions 
of  the  abdomen.  By  percussion  one  may  make  out  some  increased  dullness 
of  the  liver  ;  the  spleen  usually  becomes  very  decidedly  enlarged,  so  that  its 
edge  reaches  far  below  the  costal  carirlagcs.  Jaundice  often  occurs  on  or 
after  the  third  or  the  fourth  day  ;  in  some  epidemics  it  has  been  observed  in 
one  of  cvCTj'  four  or  five  cases,  but  generally  not  ofiencr  than  in  one 
if  eleven  or  t»"clvc.  It  is  now  and  then  very  bright,  and  the  urine  may 
loaded  with  bile  pigment;  but  the  faxes  appear  always  to  remain  of  a 
:k  color. 

The  face  is  flushed  and  the  eyes  arc  injected  in  relapsing  fever,  but  the 
untenancc  is  not  usually  dusky,  nor  is  the  expression  stupid  and  confused, 
in  typhus.  As  a  rrde,  there  is  no  eruption  on  the  skin ;  but  several 
ilwervers  have  noticed  a  roseola  in  certain  exceptional  cases.  Mnrchison, 
who  nKl  with  this  in  eight  out  of  about  six  hundred  cases,  says  that  the  rash 
I  consisted  of  small  spots,  or  of  a  reddish  mottling,  sometimes  resembling 
[  measles,  but  more  often  undisiinguishable  from  typhus  at  an  early 
^■Kage ;  yet  always  disappearing  under  pressure,  and  fading  after  a  few 
^Htours,  or  within  three  or  four  days  at  the  least.  It  came  out  somciimes 
^Bouring  the  first  attack,  sometimes  in  the  relapse  ;  and  either  as  early  as  the 
^ftfaird  day,  or  immediately  before  the  crisis.  Petechia;  are  not  uncommonly 
^^  present;  no  doubt  flea  bites  have  frequently  been  taken  for  them,  but 
Uurchison  says  that  this  is  certainly  not  always  the  case,  for  large  numl>eTS 
of  ihcm  may  come  out  in  a  single  night  after  the  patient's  admi<»ion 
into  the  hoi^pital.  The  surface  of  the  body  often  remains  very  dry,  but 
raraetioKS  on  the  second  or  third  day  there  is  profiwc  wealing,  whirh  may 
last  for  hours  without  in  any  way  relieving  the  other  *yni]>loms  of  the 
disease.  Sudatnma  may  be  developed  in  Urge  numbers  ;  1  supi>osc  th.it  ihcy 
arc  the  rauxe  of  the  marked  desquamation  of  cuticle  which  frequently 
ciirs  at  a  later  period. 

When  relaiisinj;  fever  occurs  in  a  prcgDant  woman,  gc»tation  It  almost 

invariably  brought  to  an  end,  whatever  may  be  its  period  ;  but  it  '\*  rtiriog* 

the  abortion  or  miscarriage  is  not  seldom  detayed  until  the  relapic. 
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The  child,  if  noi  siillbon),  survives  only  a  frw  bouts.     Thetc  »,  in  tliec 
l>oint<i,  a  marked  contrut  with  what  occurs  iu  typhus. 

In  (he  re([u1ar  course  of  the  disease,  the  paticDi's  condition  undergoes  bu 
little  alteration  after  the  fir^i  day  or  two,  for  sbout  a  week.  The  [em|]en- 
ture  and  piilM*  remain  high,  oscillating  upward  and  downw-ard  a  little  at  oar 
port  of  (he  day  or  another,  the  puLse-ratc  sometimes  reaching  150,  lAo,  or 
even  iSo.  The  ixiticnt  continues  to  suffer  from  severe  headache,  often  of  1 
throMiinj;  character,  and  from  intense  iiains  in  (he  muscles  and  joints  im^ 
increiL>u:<i  by  motemcnt.  Murchison  remarks  that  relapsing  feter  u 
:i1to^ether  atiendiil  with  hi  more  sulfcrio^  than  typhus ;  persons  who  hivt 
piLvted  throii^h  both  diseases  invariably  look  back  upon  the  fonner  as  the 
worw  (0  )>ear.  Reasons  for  (his  are  (ha(  sleeplessness  is  almosi  always  s 
mjirkfd  iyin[>to[n.  and  that  the  mind  tfencmlly  remains  clear,  although  there 
may  \k  a  little  delirium  toward  the  end  of  the  attack. 

It  is  goneniUy  on  the  fifth  or  the  seventh  day  that  asuddensubsidente  of  the 
fever  occurs,  const  it  mint;  the  must  remarkable  instance  of  a  ^nAfwith  which 
we  are  acquainted.  Somciinies,  however,  tliis  takes  place  as  early  as  ikc 
third  day,  sometimes  not  until  the  tenth.  Just  before  it,  the  fe%'er  often 
reaches  ib>  aime,  touching  a  point  higher  ihain  at  any  previous  time ;  theie 
may  even  be  a  rapid  rise  through  vis  many  as  4°.  In  some  escepuoed 
instances  a  muniacal  delirium  suddenly  comes  on  at  this  time,  the  pitwM 
screaming  and  strutt^ilin^  violently,  and  pasting  his  evacuations  iinda 
him,  but  within  a  quarter  of  an  hour  beooming  again  calm  and  haviw 
no  recollection  of  what  has  occurred.  In  other  cases  the  crbis  is  saia 
to  be  ushered  in  by  epistaxis,  dbrrhica,  or  the  calamenia.  But,  as  a  rule, 
wluit  characterizes  it  is  the  occurrence  of  profuse  sweating.  The  change 
is  wonderfully  complete.  In  the  course  of  a  few  hotirs  the  temperaiufe 
becomes  normal,  or  e^-en  lower  than  nonnal,  having  fallen  probably  8^  or  10* 
without  a  break ;  Murclnson  cites  one  cute  in  which  there  was  a  range 
of  I  j°  in  six  hours,  .md  another  in  which  the  difTcrence  amounted  to  t^-i' 
in  twelve  hours.  At  the  Kime  time,  the  imhie  dro[)»  fnim  1 10  or  mnic 
to  about  70,  the  tungut  liecomcK  cle.in,  and  the  patient  loses  all  hti  ya:ns 
I.ebcrl  remarks  that  the  jicriod  from  cvt-ning  to  morning  i»  that  at  which 
the  crisis  i»  mo!it  apt  to  occur.  I.ilten  ho.t  pomted  out  Imit  it  is  sometnats 
preceded  hy  a  fieiuto-critis,  the  lemtKraiure  falling  below  nonnal,  but 
within  twenty-four  houn  rising  to  as  high  a  point  ox  before,  again  to  tdl 
on  the  following  day. 

During  the  inter^'nl  which  follows,  the  patient  fecl.s  perfectly  well.  Al 
firit  he  is  rather  languid  and  exhausted ;  but  his  appetite  is  goo<l,  he  quickly 
regains  his  strength,  he  gets  up  and  nalks  about,  he  may  inslit  tijion  kai-iag 
the  hospital,  and  may  even  return  to  work.  His  lemiieratun:  for  two  or 
three  days  is  almost  always  lower  than  in  health ;  but  afterward  it  beconct 
normal.  On  the  other  hand,  the  pulse  is  at  first  rather  above  the  aatnnl 
standard  ;  l>ut  at  a  later  t>criud  it  is  often  remarkably  infropient,  perhaps  oM 
wore  than  44  or  50.  Murrhison  remarks  that  in  such  cases  it  may  vx  M 
over  100  when  the  jiaiient  .T-^umcx  the  CRct  position. 

In  exceptional  ca.-ies  tliis  ap|iarent  convalescence  is  in  reality  the  end 
of  the  disease.  But,  as  a  rule,  it  is  abruptly  terminated,  when  it  lias  lasieil 
seven  days,  by  a  suildeii  rea]i|*earancc  01^  all  the  symptoms  which  had 
belonged  to  the  firxt  atiatk.  Sir  Robert  Christiwn  related  a  striking  attec- 
dole  in  reference  to  his  colleague.  Or.  Hughes  Kennelt,  who  toc^  reufBin; 
fever  at  the  commencement  of  the  epidemic  of  1843,  when  its  chaiacim 
were  known  only  by  the  older  members  of  the  profession.  "  When  he  hid 
detailed  to  roe  his  case,"  twing  then  supposed  to  be  convalescent,  "1 
told  him  he  had  sustained  an  attack  of  my  old  sc<]uaintance  .  .  .  wbow 
face  I  had  not  seen  for  a  good  many  yeare ;  that  he  was  not  jret  done  ' 
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md  that  he  would  havr  another  ^itUck,  commencing  wiih  rigor,  on  the 
feaftrcnih  day.  "  (of  ihe  disease).  ■•  Dr.  Dennett.  Rir{tri:M.-d — 1  will  not  ay 
incredulous— n;pli<-d  that  the  rclnpse  had  no  time  to  lou-,  as  there  were 
only  thrtre  or  Totir  hours  of  the  fourteenth  day  to  run.  It  did,  indeed,  lose 
no  lime,  for  I  must  have  tcarcely  reached  home  from  his  house  before  the 
h|;or  set  in  with  violence."  SoRietimcii.  however,  instead  of  occurring  on 
die  seventh  day  of  the  interval,  the  relapw  begins  on  the  second,  or  the 
third,  or  the  fiflh  day;  sometimes  it  is  postponed  for  sc\'eral  days,  and 
even  as  late  *s  the  tveDty-fif>h  day.  Lebert  says  that  it  usually  seu  in  at 
ji|ht. 

^nhis  second  attack  is  generally  shorter  than  the  lirst  one.  lasting  three 
Vy%  ca  not  more  than  one  or  m-o,  but  sometimes  ii  is  piolonj^d  to  five 
days  or  even  to  as  many  as  seven  or  eight.  Both  in  the  details  of  their 
aymptoms  and  in  their  severity  the  tn-o  attacks  may  resemble  one  another 
eucUy,  but  in  some  patients  the  relnpw  is  the  u-oisc,  especially  when  the 
onfioal  attack  was  very  mild  :  in  others  it  is  by  far  the  less  severe  of  the 
mo,  ud  it  may  be  so  slight  as  almost  to  escape  notice,  being  indicated  only 
by  a  trifling  malaise  with  a  little  elevation  of  pulse  and  of  temperature. 
When  it  is  well  marked,  it  ends  in  a  siidden  crisis,  just  like  the  former  one. 
ttr<eTtry. — The  patient  now  generally  passes  on  to  a  permanent  recovery. 
but  sometimes  there  is  a  third  attack,  which  begins  between  the  twenty'first 
and  twenty 'fbiinh  da)'S  of  the  disease  :  it  is  almost  always  very  mild,  and 
Kldotn  lasts  more  than  forty-<'ight  hours.  There  may  even  be  a  fourth  or  a 
fifth  attack.  In  any  case  convalescence  after  relapsing  fever  ts  slow,  as  com- 
pared, for  exam[ile,  with  that  after  typhus.  The  patient  is  a  long  time  in 
twining  his  strength.  Notwithstanding  that  the  duration  of  the  disease 
op  to  (he  second  crisis  is  only  about  eighteen  days,  he  is  seldom  able  to 
reatra  to  work  within  six  weeks. 

1  have  already  remarked  that  relapsing  fever  seems  to  confer  little  or  no 
bncBiinity  from  snbtciuent  attacks.  All  writers  record  instances  in  which 
pcw<w»  have  taken  iIk  disease  two,  or  even  three,  limes  id  the  same 
cfidainc. 

Fia*t  F.tfm. — It  is  only  in  exceptional  cases  that  relapsing  fcvcr  proves 
fatal.  Munhbon  states  that  in  this  country  the  mortality  has  been  4.03 
pet  cent.  In  Bombay,  ho«-ever,  Dr.  Vandyke  Carter  estimated  it  at  10  [ler 
cntt.  lit  persons  3dv,ince(l  in  years  the  disease  isdecidedly  more  dangeroiM 
Ihan  in  younger  persons.  One  way  in  whieh  death  may  occur  i^  by  sudden 
compK.  At  and  after  the  crisis  the  pul^e  is  often  very  fcelile.  snull.  or  \t- 
fcgnbr ;  there  may  circn  be  a  temporary  impairmcnl  of  the  tirsi  sound  of  the 
hcHt  and  of  it»  itnpube.  These  symptoms  usually  soon  disappear,  Init  the 
liability  to  their  orcnrrcnce  probabty  affords  some  cx]>1ana[ion  of  the  fact 
that  a  paiicni  who  may  have  Itad  a  mild  attack,  and  who  may  have  appeared 
ID  be  ootog  perfectly  well,  is  now  and  then  found  to  become  pulseless,  cold, 
Jnid,  and  unconscious,  and  dies  in  a  few  hours.  This  sometimes  takes 
^■cv  al  about  the  period  of  the  first  crisis,  but  sometimes  during  the 
jBtrral.  la  three  such  cases  observed  by  Murchison  the  heart  was 
fiwnd  btty  and  dilated.  Another  mode  of  death  is  by  suppression  of  urine 
leadiflf  10  convulsions  and  other  cerebral  symptoms.  In  some  instances  of 
tkb  kind,  recorded  by  Dr.  Henderson  as  far  back  as  1843,  Dr.  Maclagan  dis- 
urca  not  only  in  the  blood,  but  also  in  fluid  from  the  cerebral  vcn- 
It  »  probable  th.11  on  post-mortem  examination  the  kidneys  would 
!foand  to  be  in  a  state  of  chronic  disease,  and  that  albuminuria  would  have 
beat  pcncni  at  an  earlier  stage  of  the  attack,  but  the  urine  not  seldom 
''"Watrif  aJbumea.  and  even  Mood,  in  relapsing  fever,  without  any  serioui 
■■MH|iwiiiii  fcmlting.  Again,  there  is  a  vancty  of  the  disease  attended 
with  lyptwiJ  sytnptoms,  and  invarial>ly  accompanied  by  jaundice,  which 
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ofkm  terminates  fatally ;  this  Oricsinger  described  udcIct  the  name  o( 
"  bilious  typhoid  "  as  a  distinct  fonn  of  wver.  In  it  the  intcrvaJ  is  imper- 
fectly marked,  the  pyrexia  running  on  more  or  lc»  continuously  from  the  fint 
aitiuk  to  the  second.  As,  however,  Heydcnreich,  in  St-  Pctcrsburgh,  2nd 
Carter,  at  Bombay,  have  each  shown  that  tlie  sjiirillum  was  present  in  case* 
of  this  kind,  n-e  may  now  safely  follow  Murchison  in  rejecting  Cric- 
singer's  view  with  regard  to  them.  Among  his  symptoms  arc  beaonbagcs 
into  the  skin  »nd  from  various  mucous  surfaces,  including  thatof  thcstooiacK 
so  that  the  vomited  matters  may  be  black,  like  those  of  yellow  firver. 

There  is  little  to  be  said  about  the  state  of  the  organs  in  the  cases  cf 
relaj>sing  fever  which  prove  directly  fatal.  The  spleen,  if  dcjth  ocom 
during  the  attack,  is  greatly  enlarged,  more  so  than  in  cither  tj-phus  or 
enteric  fever.  Kiiitner  is  said  to  have  found  this  organ  four  and  a  half 
pounds  in  weight.  It  is  often,  but  not  always,  soft.  Infarctions  are  wtne- 
times  seen  in  it.  In  the  one  cose  which  came  to  an  autopsy  at  GuyS 
Hospital  during  iheq)idcmic  of  i86g>7i,  the  spleen,  which  weighed  fifteen 
oimi-es,  had  a  remarkable  appearance.  It  contained  a  number  of  small, 
vellow,  softened  patches  or  abscesses,  the  largest  being  of  the  size  of  a  hotK- 
neon,  which  seemed  to  follow  the  branchinjics  of  minute  veins.  Dr.  Moub 
cotdd  discover  no  thrombi  in  any  of  the  veisels,  e^'cn  with  the  aid  of 
the  microscope.  Very  similar  appearances  have  t>een  described  by  Littea 
iw  having  been  observed  at  Bresbii  in  the  epidemic  of  1872-3.  As  a  nric, 
the  kidneys  are  gorged  and  swollen,  and  the  epithelium  in  the  leul 
tul>iiles  is  m  a  state  of  cloudy  swelling. 

In  other  cases,  however,  relapsing  fe%'er  proves  btal  indirtttly,  throogli 
some  secondary  lesion  arising  as  a  complication.  Thus  pneumonia  Im 
in  certain  epidemics  been  of  rather  frequent  a<:runence,  as,  for  cmnple. 
nt  Bresluu  in  1871-7.V  l-ebcrt  sa>-s  that  it  wa»  generally  double,  thai  tl 
occurred  chielly  in  those  who  had  been  intempemte,  and  that  it  sometiraes 
set  in  during  the  attack,  sometimes  in  the  rclapite.  It  bos  been  known  ID 
lead  to  pulmonary  gangrene.  Bronchitis  is  commonly  present,  but  it  if 
seldom  severe.  In  St.  Peter^Iiurgh  hemorrhagic  ])iach)'mcnin^iiis  l<  said  to  hiif 
been  observed.  The  spleen  has  sometimes  ruptured,  dL-^-harging  a  ((oiD- 
tity  of  blood  into  the  jieriloneul  cavity,  and  causing  death  by  rapid  collapse. 
In  other  instances  an  infarction  in  this  organ  has  l>roken  down  and  xi 
up  a  fatal  peritonitis  or  pleurisy.  Another  cause  of  jKritonitis  may  be 
dysentery,  which  has  tieen  a  fre<]uent  and  a  very  dangerous  complication  in 
some  epidemics.  The  occurrence  of  abortion  is  sometimes  fatal  bv  profine 
hemorrhage,  or  by  rapid  sinking.  Indammalor)*  nt-ellings  or  "  but>ciea"  in 
the  parotid  regions  or  in  the  groins  arc  nid  to  have  been  ol^en  the  cause  of 
death  at  St.  Peienburgh,  but  in  England  they  appear  to  have  been  moR 
fre<l«ent  iu  cases  which  recovered. 

Srquela.- — The  disease  sometimes  leaves  troubles  Iwhind.  Severe  arti- 
cular jKiins  often  continue  during  coiivalcsccnrc,  and  ciTusion  into  the  knee 
or  ankle  joint  has  now  and  then  been  seen. 

Another  affection,  which  Mimelimes  does  not  set  iti  for  several  days, 
weeks,  or  even  months  al'iei  the  sultsidence  of  the  fever  is  a  form  of 
ophthalmia.  This  Ls  described  as  beginning  with  an  amaurotic  stage,  io 
which  the  retina,  or  perhaps  the  i  huroid,  is  alone  attacked  ;  aftent-aids,  ia 
what  is  termed  the  second  or  inflammatory-  stage,  when  the  more  su|)efficiil 
structures  are  involved,  there  is  intent:  {uin  in  and  around  the  cyt.  It 
fortunately  seldom  happens  that  both  eyes  arc  affeclcd,  for  recovery  is  alwaj* 
tedious,  and  there  is  sometimes  permanent  loss  of  vision- 

Origin  and  Sfread. — In    reference  to  the  xtiulogy  of    relapsing 
the    first    question    is   as    to    the    significance    of   the  minute  organE 
which   are    present    in    the   blood,  and   which   were  originally  descnk 
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by  the  lalc  Dr.  Obcmicicr,  of  Berlin,  id  1873,  allhoujih  he  had  observed 
them  as  far  back  as  1868.  They  are  comruonly  spoken  of  as  spirilla, 
btil  llic  Icchnical  Icrra  for  them  is  strictly  spirothata,  for  EJirenlwrg, 
;in  1833,  distinguished  two  genera  of  sefuiomyeela  under  lliese  namci, 
lie  diifcrencc  between  them  bcinj;  that  the  spirochiela  possesKe^  a  fiexi- 
ility  which  is  wanting  to  the  spirillum  pro{K;r.  It  seems  to  be  duubiful 
whether  the  form  found  in  relapsing  fever  is  identical  with  that  which  had 
previously  been  ohscrv-ed  in  water  containing;  decaying  vegetable  matters 
and  in  the  saliva  of  healthy  persons^  Dr.  Vandyke  Carter,  at  any  rate,  a.y% 
that  the  dimensions  of  an  organism  of  this  kind  which  he  met  with  in  tne 
water  of  a  tank  at  Bombay  were  much  larger  than  those  taken  from  hia 
fever  patients  {"  Med.-Chir.  Tram.,"  vol.  Ixi).  Provisionally  wc  may  leave 
to  the  former  Ehrcnbcrg's  name  of  S.  flieatilis,  distinguishing  the  latter  ax 

E^.  Otermeieri. 
Its  ordiiury  appearance  is  that  of  a  delicate,  homogeneous,  spirally- 
twisted  fibroent ;  its  length  is  from  g^  j  to  j\^  of  an  inch,  or  equal  to  from 
one  and  a  half  to  six  times  the  diameter  of  a  red  blood  disc.  It  is  never 
still,  and  its  motion  b  compounded  of  a  rotation  on  the  long  axis,  a  pro- 
gresuon  forward  or  backward,  and  a  lashing  movement,  which  lengthens  it 
out  and  causes  the  twist  for  the  time  almost  to  diNai>|iear. 
AH  ohserveis  admit  that  the  presence  of  the  ^pirochaita:  is  coincident 
with  the  attacks  of  relapsing  fever,  and  that  during  the  interval  or  intervals 
it  cannot  be  detected.  Birch- Hinichfeld,  indeed,  once  found  it  for  two  days 
aAer  the  second  crisis,  and  several  writers,  including  I.itten,  have  stated 
that  it  is  seldom  to  be  seen  during  the  first  two  or  three  days  of  the  disease. 
But  Heydenreich,  of  St.  Pctersburgh,  who  lias  since  made  what  seems  to 
have  been  a  scries  of  careful  investigations,  declares  that  while  it  appears 
before  the  tltermomcter  begins  to  rise,  it  ce3.ses  to  lie  disi;overal>le  before 
the  commencement  of  the  crisis.  He  has  specially  imjuired  into  the  influ- 
ence of  heat  upon  this  organism  outside  the  body,  and  he  finds  that  it 
remains  alive,  as  evidenced  oy  the  persistence  of  its  active  movements,  much 
longer  when  it  is  kept  at  a  temperature  of  60"  or  70°  F.  than  at  blood  heat, 
whereas  at  fever  temperatures  it  dies  more  quickly  still.  His  hyiiothcsb 
accordingly  is  that  the  pyrexia,  which  is  itself  caused  l>y  the  existence  of  this 
organism  in  the  blood,  proves  directly  fatal  10  it.  In  all  probability  the 
filament  breaks  up  into  a  number  of  minute  granules,  and  some  of  them 
may  perhaps  consiiiutc  the  germs  from  which  ftvsli  cro|)s  of  spirochaetae  arc 
afterwards  developed.  Hej^denrdcb  has  occa»onally  seen  some  of  the  fila- 
ments beset  with  granules  so  as  to  resemble  a  necklace,  and  Dr.  T.  R.  Lewis, 
of  Calcutta,  speaks  of  having  once  noticed  a  beaded  appearance.  If  the 
germs  remaia  alive  in  the  blood  throughout  the  whole  of  the  interval,  they 
must  possess  the  attributes  of  Dautrsporen,  for  the  spirochasta  itself  dies  at 
the  temperature  of  the  blood  in  abuut  tn-enty  hours. 

Even  during  a  single  attack,  Heydenreich  finds  that  there  are  extra- 
ordinary nttctuations  in  the  number  of  the  sptrochaetie  from  day  to 
day.  He  therefore  supposes'  that  successive  generations  are  more  or  less 
constantly  being  prodttced  throughout  the  fever.  Sometimes,  after  the 
filaments  have  been  present  for  two  or  three  days,  they  suddenly  cease  to  be 
discoverable  ;  but  a  few  hours  later  they  reappear  in  greater  or  less  abund- 
ance. Their  recognition  in  the  blood,  at  the  end  of  an  interval,  has 
repeatedly  enabled  him  to  forclell  the  approach  of  a  relapse,  which,  how- 
e^■e^,  he  admits  may  be  so  slight  as  to  be  scarcely  noticeable.  On  the  other 
haiMl,  Or.  Carter  says  that  at  Bombay  he  sometimes  detected  the  spirochsta: 
at  periodic  dates,  when  there  was  alMolutely  no  rise  of  temperature  ;  while 
in  other  cases  a  Mngle  one-day  febrile  attack  would  occur  at  the  proper  lime 
Lfor  a  relapse,  without  the  blood  containing  the  organism.     This  observer 
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icmarks  that  the  numbcn  of  ihcm  most  often  amount  lo  hundreds  of 
millioDB,  dozens  being  seen  in  the  (icid  of  the  microscope  at  the  iaxae  time. 
It  even  seems  likely  that  they  may  become  aggregated  together  into  itme 
masses  with  blood  corpuscles,  and  seriously  interfere  with  the  circufauioo, 
50  as  to  produce  lividity  of  the  face,  etc.  In  fatal  cases  they  cease  lobe 
discoverable  after  death.  None  of  the  solid  organs  have  hitherto  been  found 
to  contain  them.  Hcydcnreich  could  neither  delect  them  in  the  urine,  aot 
in  the  conjunctival  secretion,  in  the  fluid  from  the  pleura,  the  tDicMinc.  ot 
the  bronchial  tubes. 

As  to  the  origin  of  the  Sfiirochata  Ohermeitri  tii:  at  present  know  nothisf 
whatever.  All  attempts  to  cultivate  il  experimentally  have  hitherto  faileiL 
Injections  of  blood  infected  with  it  into  the  circulation  of  dogs,  rabbib,  oi 
guinea  pigs  were  made  by  Obermeier  himself  without  result.  Nor  did  be 
find  that  the  disease  was  propagated  by  the  penetration  of  minute  quanlilici 
of  blood  from  patients  with  relapsing  fever  into  scratches  upon  the  tuodi  of 
healthy  persons,  although  Dr.  Carter  has  since  recorded  die  fact  thatilirs 
days  before  he  himself  was  attacked  he  had  scratched  his  oven  finger  Ift 
making  an  autopsy  upon  a  fatal  case. 

Il  is,  however,  certain  that  contagion  from  the  sick  plays  a  very  iiDport- 
ant  part  in  the  spread  of  tlic  disease.  Thus  in  hospitals  it  is  cxcc«ding;W 
apt  to  pass  from  patients  lo  nurses  and  clinical  clerks.  In  184,;  the  ]x»t  of 
house  physician  m  a  fever  hospital  in  Edinburgh  had  Co  be  filled  six  tioKS 
in  five  months,  five  gentlemen  having  been  attacked  in  turn.  In  the  Londott 
Fever  Hospital,  dunng  the  years  1869  and  1870,  iwenty-scvcD  of  ihc  nune 
and  ofiiters,  and  five  patients  admitted  for  other  diseases,  contracted  re- 
lapsing fever.  In  1870  a  nurse  from  the  Fever  Hospital  was  transfemd  lo 
St.  Mark's  Hoipital  for  tistula  :  and  about  the  tame  time  a  wanl  tnaid  from 
St.  Mark's  |jaid  a  visit  to  the  Fexer  Hospital.  These  two  women  Imih  (dl 
ill  at  St.  Mark's,  and  gave  the  fever  to  live  other  persons  there.  Two  Unk- 
ing imttanees  were  recorded  by  Mr.  Reid,  of  Glasgow,  in  1S43,  '*>  *how  that 
the  spread  of  the  disease  was  not  due  merely  tu  a  widely  difTined  ttino- 
spheric  inHuence.  (1)  .M  Dulnurno<:k  Colliery  there  was  a  large  tnuMing. 
cotuisting  of  three  fttorie.i,  which  was  eniered  by  se[iuniie  atain  and  coO- 
talned  fortv  families;  some  Irish  )>eople  brutighl  relujising  fever  with  ihem 
into  a  single  apartineni  on  the  ii|i))ermo:il  llaC,  wliereuiwn  it  sprvad  from  room 
to  room,  and  tiltimatcly  descendmg  a  stair,  attacked  twenty. two  individiab 
in  the  s|iace  of  two  monthsL.  (2)  Into  a  house  of  two  aiiartnients,  in  which 
eleven  human  lieings  were  lodged,  a  iKi^on  from  a  neighWring  village  intro- 
duced the  fever;  every  [xrson  there  fell  ill,  but  all  of  the  occu|iant>  of  the 
next  house.  sei>araied  only  by  a  brick  {larlition,  esca|*ed,  although  they  were 
almost  t)&  elasely  erowded  together.  That  the  disea.te  may  be  transported 
to  a  distance  hy  infected  clothes  seems  to  have  lieen  proved  by  two  cases 
recorded  by  Dr.  Parry,  of  Philadelphia,  in  rS7o ;  and  in  1843  ''  '"''^  noticed 
is  Edinburgh  that  a  brge  number  of  laundry  women  contracted  retifning 
fever,  although  they  had  no  communication  with  the  sick,  beyond  having  to 
do  with  their  clothes  and  Iiedding.  I.itten  hiM  related  an  instance  from  the 
epidemic  at  Bretlau  in  1871-3  :  a  mu.son,  who  him.self  remained  well,  bgt  aho 
slept  in  a  street  in  which  the  dise;Lse  wils  prevailing,  cjirried  the  coDtagiOD  to 
his  mother,  who  lived  where  no  case  had  before  a]<|>eared. 

Special  interest,  indeed,  attaches  lo  this  iiartinilur  epidemic,  because  it 
is  the  only  one  which  has  a.s  yet  been  traced  out  in  detail  with  the  object  of 
referring  each  case,  if  jtossible,  to  infection  frum  .tome  previom  one.  It  is 
imi>OKiible  for  me  here  to  cite  the  facts  in  reference  to  it,  which  are  to  be 
found  in  the  "  Dtultches  Arekiv"  for  1874,  but  I  mayjiay  that  tltey  stroogly 
support  the  view  that  this  is  the  mode  in  which  the  disease  really  sjireads. 
even  where,  aa  mu.st  often  be  the  cA-se,  thiit  cannot  be  direcily  demonstrated. 
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On  the  osumptton  thst  (he  contagious  principle  tonstsu  in  tlve  spiro- 
chaetj,  or  in  ii»  gcnm,  wc  must  suppose  Ihai  iJK-y  ate  Riven  off  either 
with  the  brvAih  or  froni  the  skin.  In  all  pTobabilily  they  are  received  into 
th«  bodict  of  other  individiuls  writh  the  inhaled  air.  Litlcn  has  clearly 
shown  that  at  Brcslati  they  were  not  conveyed  in  drinkiiif(  water.  And 
in  this  connection  it  is,  perhaps,  worthy  of  mention  that  Dr.  Carter  has 
wcertained  that  the  spirochteta  docs  not  exin  in  the  contents  of  the  thoracic 
duct. 

'I'he  cases  observed  by  Litlen,  in  Silesia,  seem  to  have  belonged  to  the 
'  very  poor  cUsscs,  with  the  exception  of  the  medical  men  who  took  the 
frtcr  in  the  hospital ;  and  English  writers  have  Rcncrally  been  disposed 
to  state  M  the  cardinal  fact  in  the  xtiolof^  of  this  disease  its  occurrence 
in  those  who  have  been  in  a  state  of  starvalion.  It  is  the  famine  fever  of 
Irvl.ind,  Miirrhvson  cites  instance  after  instance  to  prove  that  those  who 
had  suffered  from  it  in  England  and  in  Scolland  have,  with  certain 
exceptions,  been  in  a  slate  of  extreme  destitution,  often  reduced  to  live 
u|ion  raw  turnips,  rotten  apples,  etc.  When  it  occurred  in  Silesia,  in  1847, 
the  inhabitants,  in  consequence  of  a  succession  of  bad  harxests.  had  been 
reduced  to  subsist  on  clover,  grass,  mushrooms,  and  the  roots  of  trees. 
Cuter  states  that  it  was  brought  to  Bombay,  in  1877,  by  the  peasantry 
flocking  into  the  city  from  umine-strickcn  districts  of  Western  India. 
Miirchimn  him)«lf  was  of  opinion  that  the  specific  poison  of  the  disease 
might  l>e  generated  Je  novo  in  the  human  body  as  the  result  of  inanition. 
He  cited  the  observations  of  Holland  and  of  Donovan  to  prove  ihal  pct^wru 
in  a  state  of  siai^'alion  suffer  from  delirium,  stupor,  and  coma ;  that  they 
m.iy  have  a  quick  pulse,  n  dry  tongue,  flushing  of  the  face,  intolerance  of 
lighi,  and  neuralgic  pains  over  ihe  body,  and  that  they  exhale  putrid  odors 
from  the  ^n.  He  believed  it  to  be  a  point  in  favor  of  such  a  view  that 
tnuRfw  have  oden  been  found  to  bring  the  disease  vriih  them  into  London 
aAer  sleeping  b^  (he  roidside,  under  hedges.  Dr.  Carter  also  say^  that 
one  of  the  earliest  cases  he  saw  in  Bombay  was  that  of  a  destitute  lad 
who,  while  tramping  up  from  the  famine  district  of  Poonah,  was  seized  with 
fever  in  the  uplnnd  country,  and  was  barely  able  to  crawl  into  the  hospital 
on  his  arrival  at  Bombay.  But  it  is  obvious  that  in  none  of  these  instances 
could  the  reception  of  the  disease  by  infection  be  positively  disproved.  A 
fiirthcT  argument  adduced  by  Murchison  is  the  fact  Itut  the  relief  of 
entrcme  dcftituiion  in  districts  where  relapsing  fever  was  prevailing  has 
repeatedly  been  followed  by  the  subsidence  of  the  epidemic.  But  this  may 
only  show  that  starvation  renders  individuals  mote  susceptible  to  the  con- 
tagion, not  that  it  is  capable  of  gcneming  it ;  and  the  same  remark  applies 
to  the  statement  that  the  disease  is  never  seen  in  private  practice  among 
peiwitt  bcionging  to  the  higher  classes,  who  do  not  come  into  direct  contact 
P  with  the  poor. 

Relapsing  fever  prevails  at  various  seasons  of  the  year,  It  may  attack 
persons  of  all  ages,  from  five  months  old  to  seventy-live  years,  but  the 
tnajority  of  caw.-s  arc  between  the  ages  of  fifteen  and  twenty-nve.  More 
rnalcs  than  females  suffer  from  it,  the  reason  probably  being  that  a  larger 
number  of  heggats,  hawkers,  and  vagrants  belong  to  one  sex  than  (o  the 
.other. 

It  is  only  at  the  commencement  of  relapsing  fever  that  its  diagnosis  in 
orditiary  ntses  presents  any  difliculiy.  Murchlson  remarks,  that  during 
the  first  two  days,  one  may  t>c  scarcely  able  to  distinguish  it  from  smallpox ; 
but  is  consequence  of  the  frequency  vrith  which  il  prevails  epidemically  at 
the  same  time  with  typhus,  the  early  differcDtiaiion  of  these  two  diseases, 


184        DIAGNOSIS  AND  TREATMENT  OF   RELAPSING   FEVER. 

to  unlike  one  another  in  the  danger  which  they  entail,  is  of  special  impoR- 
«Dce  in  practice.  1  have  already  in^iMed  on  the  greater  rapidiiy  with  which 
the  lempenilurc  and  ihc  pulse  rise  in  tlie  Ick  severe  form  of  fever.  Ho« 
iiMrlul  for  diagnostic  purposes  the  detection  of  the  spirochtetie  may  be.  hu 
been  shown  by  Dr.  Carter,  at  Buniltay,  where  there  was  oflcn  difficulty  in 
distinguishing  the  effects  of  malaria  from  the  more  continued  varieiis  «C 
re1a[)sing  lever,  corresponding  with  the  "  bilious  typhoid  "  of  German  wriins. 
This  observer  slates  that  so  multiform  were  the  phases  and  degrees  of  ihe 
ii|>trillum  fever  that  about  15  per  cent,  of  his  cases  could  properly  be  tenaeil 
irregular. 

On  account  of  the  co»tiigiouane»  of  relapsing  fever,  il  is  important  that 
palienu  should  lie  taken  to  a  hos]>ital  a.i  early  a:i  powible.  They  shonU 
always  l>e  placed  in  wardi  .set  afxirt  for  the  purpose,  since  I.itten  seems  (0 
have  shown  tliat  the  accruniulation  uf  a  large  number  of  cases  together 
neither  augments  the  niun^ility  of  the  disease,  nor  increases  to  an  ap]»eciabk 
extent  the  danger  of  it:t  spreading  to  medical  attendants  and  nurses. 
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The  IrfoimeiU  Is  not  w  successful  as  might  be  hoped,  for  we  Have  as 
yet  no  means  of  preventing  the  reta|ise.  With  tliis  objett,  quinine  and 
arsenic  have  been  freely  employed,  l)oth  in  England  and  in  Germany,  but  ta 
vain.  At  Bre»Iaii,  caihutii-  ai  id,  and  in  America,  the  suljthites,  the  hypOMil- 
phitr>,  and  the  preparations  uf  chlorine  have  been  used  with  no  better  rewU. 
It  remains  to  be  seen  whether  the  salicylate  uf  soda,  or  the  sulpbocarboJatei, 
or  any  of  the  drugs  which  have  recently  been  introduced  into  the  iimclioe  ol 
"antiseptic  surgery,"  may  l>e  more  effectual.  According  to  Murchtto* 
patients  uAcn  lind  great  cnrnfort  from  frequent  simnging  of  the  Mirface  with 
cold  or  tepid  water,  and  from  cold  aJfinion  to  the  Dead.  An  emetic  at  the  firu 
onset  of  the  disease  affords  much  relief  to  the  severe  paiitt  in  the 
chondriac  regions.  I'hroughotit  the  febrile  atcaclw,  rxAor  oil  or  some  oih 
mild  aperient,  should  be  given  when  neccswrj-.  Murchison  also  recona- 
mended  the  systematic  administmtion  of  diiirclii.s,  by  which  he  liclicvcd  lh»l 
it  was  often  [wssible  to  prevent  one  of  the  chief  dangen  of  the  diseow,  the 
supervention  of  urxmic  poisoning.  He  directed  that  from  one  to  iwv 
drachms  of  nitrate  of  poI.iKs,  one  drachm  of  dilute  nitric  acid,  and  half  a 
drachm  of  tincture  of  digitnlis  should  lie  taken  in  divided  doses  in  the 
twenty-four  hours.  He  allowed  rather  a  liberal  supply  of  (bod,  and  to  per- 
sons beyond  middle  age  he  administered  stimulants  about  the  pcrioa  of 
the  crisis,  esjjecialiy  when  he  suspected  that  the  heart  was  wr.ik.     He  often 


found  it  necesisary  to  ^ive  opium  for  Ihe  relief  of  headache,  or  of  the  mut- 
cular  and  arthritic  pains  which  cause  so  much  distreK,  but  st^iies  that  the 
hydrate  of  chloral  proved  a  useful  sul>slilutc  for  it.  I^bert  recommend* 
frictions  with  a  liniment  of  chloroform  and  oil  for  temporary  slleviation  of 
the  pains  in  the  limbs. 


ENTERIC  FEVER. 


A  a)NTAGIOUS  DISEASE — ALWAYS  PRODUCED  FROM  A  PRKVIOU8CASE — METHOD!) 
OF  OONTAGIO.V  ;  BV  AIR.  WATER,  ETC.  IlXl'StRATIVE  CASES — PREDISWJSINC 
CAUSES:  SOIL-WATER,  CUMATE.  ACE — MORBID  ANATOMV  ;  H  IS  TOR  V  OF  THK 
PISnrtCTION  OF  typhoid  from  T>PHUS  FEVKR — INCUBATION,  SYMPTOMS 
AND  COURSE— CONVALESCENCE — OOMPLICATIONS — SeQUEI.j« — PROCNOSia— 
TREATMENT. 

Wiihin.ihc  last  fe*'  ycare  our  knowledge  with  regunl  to  the  etiology  of 
Enteric  Fever  has  made  f^rcai  advanoes.  We  are  not,  imiced,  ytt  aiqiiamted 
with  its  actual  excitinj;  cause  ;  but  many  of  the  chief  details  iii  li>  the  way  in 
which  it  is  propagated  have  been  powtively  detetniined,  certain  theories 
concerning  its  nature  have  heeo  no  less  deciMvely  negatived,  and  thus  wc 
_caa  now  limii  somewhat  narrowly  the  scofte  of  future  researches. 

Ofigin  tif  rf/  Disease. — It  has  !>oinetimes  I>een  itaid  to  he  an  endemic 
maUdy,  but  although  it  may  prevail  in  certain  diMnris  rather  than  others, 
and  may  even  remain  limited  to  ihem,  there  could  be  no  greater  miittake 
than  lo  siippoK  itiat  ic'^  difTtision  is,  like  that  of  ague,  independent  of  the 
n:>o\'ements  of  human  beings  and  of  (heir  intercourse.  I  shall  present!)' 
adduce  numerous  instances  in  which  an  outbreak  luis  followed  the  entrance 
■  into  a  place  of  a  patient  siiflering  with  this  fever,  although  for  months  or 
'  years  there  liad  not  been  a  single  lawe  there. 

AtDong  the  most  famous  examples  of  such  an  occurrence  are  those 
recorded  by  Dr.  William  Btuld.  of  Bristol,  in  bis  well-knowu  jiaper  on 
the  epidemic  in  and  near  North  Tawton,  Devonshire,  during  the  autumn 
of  1S39.  Three  persons  left  that  village  after  having  taken  the  fever. 
Two  of  Ihera  went  to  Morchard  ami  gave  it,  one  to  his  two  (hildrcn,  the 
other  to  a  friend,  and  he  again  to  his  two  children  and  to  Im  bioiher.  The 
third  went  to  Chaffi^mbe,  seven  mile*  off,  where  ten  otheiN  were  attacked 
in  turn,  and  two  of  these  carried  the  disea.-ie  to  fresh  places,  witli  the  result 
thai  several  more  cases  occurred  at  each  of  them. 

Dr.  Budd  tells  this  story  as  if  direct  infection  from  the  sick  to  the  healthy 
bad  been  at  work,  at  least  in  some  instances.  Thus  the  friend  of  the  second 
patient  at  Morchard  is  described  as  having  been  called  upon  to  a^ist  in 
raising  ihc  sick  man  in  bed,  as  having  been  overpowered  by  the  smell  from 
his  body,  and  as  having  felt  very  unwell  from  that  time.  In  1875  Sir  William 
Jenner.  in  his  Presidential  Address  to  the  Clinical  Society,  stated  that  he 
had  twice  known  enteric  fever  contracted  by  students  who  diligently  took 
lemijcraiurci.  before  the  rcgisicrinK  ihcrmonieter  was  in  use,  so  that  they 
nuny  tinne»  a  day  put  their  heads  almost  into  the  beds  of  patients  sii0'ciing 
under  the  disease.  In  1879  Dr.  Collie,  of  the  Homerton  Fever  Hospital, 
ex{)fe!eed  his  belief  that  certain  cases  which  n-ere  among  the  attendants  at 
that  institution  were  caused  by  direct  infection,  emanating  either  from  the 
freshly -|ia»ed  evacuations  of  patients  or  from  their  lungs  or  skins. 

But  striking  as  such  occurrences  naturally  appear  to    the    individual 

obMrrcr  who  watches  their  progress,  there  are  the  strongest  posiiblc  grounds 

.for  rejecting  tliis  intcipretation  of  them.     Murchison  tells  us  that  duting 
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nine  ycais,  from  iS6i  lo  1870,  cases  of  enicric  fever  were  treated  in  ihe^amt 
wards  of  th<.-  London  Fever  HospiLiI  with  various  non-specific  febrile  torn- 
plaints,  to  the  nuinlier  of  3555  of  the  former  class,  and  5144  of  the  litta. 
The  same  night  chairs  were  used  hy  lioih  sets  of  patients,  and  the  emplw- 
mcnt  of  disinfectants  was  uuexceiitional.  Yet  enteric  fever  wis  not  contracted 
by  one  of  ihosc  who  were  under  treatment  for  other  diseases  In  the  Bntisk 
Mtdital Jimrnal  for  1S79,  D'-  Shirley  Murphy  has  brought  down  to  1878  the 
experience  of  this  hospital  in  regard  to  the  occurrence  of  enteric  fever  aroooj 
the  nurses  and  other  attendants.  During;  twenty-four  >-cars  only  ninciea 
persons  en^ajted  in  the  instittilion  were  attacked  by  it.  "Of  these,  ten  wnt 
m  no  way  connected  with  the  enteric-fever  patients  or  the  cnierit-fcver  wanb. 
Of  the  other  nine,  one  n-as  a  laundry  maid,  whose  duties  would  bring  bet 
into  contact  with  the  soiled  linen  of  the  jiaticnts,  but  who  otherwise  was  not 
in  contact  with  them.  Of  the  remaining  ciKlit  there  were  special  cirouB- 
stances  connected  with  <irainaKe  which  would  probably  at-couni  for  fevrr, 
leaving  four  for  wIkjjc  attacks  there  is  no  explanation  given."  In  this  iiat 
5569  patients  with  enteri<;  fever  ^tossed  through  the  wanis.  U  it  conceivable 
that  if  the  disease  were  directly  infectious  there  would  not  have  been  tnoir 
numerous  instances  of  ii^  spreading  ?  In  other  buildings  one  often  lannoi 
trace  the  origin  of  enteric  fe%'er  to  sewage  emanations  or  to  its  other  knuira 
causes,  and  the  same  thing  must  necewarily  sometimes  occur  in  hoqnub. 
Some  writers  have  brought  forward  instances  in  which  two  or  more  cases  of 
enteric  fever  have  arisen  Miccemively  in  the  same  bouse,  xs  indicating  thii  il 
is  directly  infectious;  hut  much  caution  is  reipiired  in  drawing  sueh  a  cos- 
elusion  on  account  of  the  long  dunilion  of  this  disease,  which  allows  abond- 
anl  time  fur  the  produrtion  m  other  ways  of  new  cases,  while  the  origioal 
one  is  still  running  on.  Mnrchuton  rites,  but  without  attaching  very  mmJi 
importance  to  them,  a  few  iuKlance*  in  which  nurses  contracted  the  duiraie 
immediately  after  having  been  attending  uj>on  jialients  sulTering  from  il,  lui 
most  of  them  lose  much  of  their  force  when  il  is  remenil>ert-d  that  the 
patienu  (>robabIy  lay  ill  under  the  nurees'  care  for  three  or  four  week»- 
It  it  obvious  that  the  fact  of  a  nurM:  taking  enteric  fever  who  is  engaged 
with  a  jKttient  lalraring  under  this  disease  is  not  even  presumptive  evidence 
of  direct  infection,  unless  the  patient  is  away  from  the§ilace  in  which  be 
himself  bcmme  attacked.  So.  again,  the  circumstance  that  several  inmates 
of  a  huiii^-  are  alTcctcd  in  tolerably  rapid  sitccenion  proves  nothing,  aniea 
the  first  <;a.ic  w.t*  introduced  from  elsewhere. 

Dr.  William  Budd.  although  he  believed  all  the  emanations  fjotn  cam 
of  enteric  fever  to  be  contagious,  made  it  his  chief  object  lo  show  that 
the  intestinal  ditchnrges  were  incomparably  more  vinilent  than  anything 
else.  He  seems  to  have  thought  that  an  imjiortant  argument  in  favor  0* 
such  a  view  could  be  based  upon  an  analogy  which  he  drew  between  the 
specific  rutiineouK  cniption  of  a  contagious  fever  and  the  le«ion»  in  lh» 
disea.se  which  .iffect  I'eycr's  patches  and  the  solitary  follicles-  To  expre» 
this  very  relation,  the  word  ttutHthtm  had  ticen  already  coined  by  Germaa 
writer*  as  a  correlative  to  the  term  exanihem;  and  the  doctrine  ptrv 
pounded  by  Dr.  Budd  appears  to  have  been  previously  taught  at  Muntth 
by  von  Cietl.  It  is  now  widely  adopted.  But  in  order  10  account  for  the 
fact  .-ilre^idy  slated,  that  nurses  do  not  take  the  disease,  DOtwithsUX>dia( 
that  they  come  fretpientlv  into  contact  with  the  stools  of  patients  sulTeriii| 
from  it,  an  additional  tKeory  has  been  promulgated:  that  fresh  typboil 
stools  do  not  contain  the  poison,  which  is  afterward  developed  in  the 
We  shall  hereafter  see  that  exactly  the  same  thing  is  known  to  be  Hue  i 
the  case  of  cholera;  in  that  disease  the  "nce-water"  di.schargcs  hav 
been  proved  lo  be  innocuous  when  firet  voided,  and  to  become  vtnili 
subsequently.     1   may  remark,  in   passing,  that   if  the  poison  of  est 
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ti  specific,  the  thcorv  of  its  being  evolved  outside  the  humao  bodjr 
«n  miervAl,  ncc«M>hly  implies  itui  it  mint  be  3  living  orgaoisin, 
I  nut «  mere  chemicjiJ  xiibsUncc.  Dr.  Cnyley,  in  his  "  Croooian  Lcctun's  " 
iSlio.  cxjirencs  tiis  Ixlicf  (hat  this  change  may  occur  within  twelve 
iin^  for  ID  the  Middlesex  HotfMial  patients  have  apju rent ly  caught 
cntrnc  fevci  from  ming  cimets  in  which  pans  were  placed  containmg 
from  i)llK-r  cavrs  xt  apart  Tor  the  inspvctioo  of  the  physicianii. 
kbiy  the  devcluixncni  of  the  poison  may  occur  even  in  rcc^l  ntallers 
ml  u|ion  linen  or  sheets,  for  washerwomen  have  oficn  been  observed 
take  the  disease  after  waf'hing  the  clothes  and  bedding  of  patients, 
erhaps  inhaled  panick-s  of  the  dried  fieccs,  which  had  become 
vtct  stttpendcd  in  the  air.  Bicimer,  in  one  of  the  "  Clinical 
."  published  bv  Volkmann,  sin  that  he  has  met  u-ith  several 
.  of  this.  l)t.  Cayley  mentions  two  esses  which  occurred  in  [»tients 
alnndr  in  the  wards  of  the  Mtddk-sex  flospiial,  and  which  wctc  traced 
to  enunaiions  from  dried  discharges  iiiwn  the  bedding  of  a  typhoid  patient 
manei£hlH>nngl>ed.  Dt.  Miirchison  relates  the  case  of  a  woman  who  brought 
W  bu  bouse  in  Warbsiowe,  on  the  ComisJi  moors  the  bedding  of  a  sister 
wltohad  died  of  enteric  fever  at  CardiT,  in  Wales.  She  remained  free,  but 
i^p  nMcT.  who  was  employed  in  hanging  out  (he  clothes,  took  the  disease ; 
^Bd  it  siifvad  from  her  as  a  centre. 

HrjklurctiiKjn,  although  he  leaches  that  the  stools  of  patients  suffering 
Hpadcr  the  disease  *k  at  lifst  incapable  of  propagating  it,  and  become 
^so  only  when  they  h.ive  undergone  a  chai'gc,  lakes  a  very  dilTercfil  view 
bum  that  of  Dr.  Budd.  According  10  him,  the  ch.inge  in  (lueslion  is  not  the 
derel4)|Kncnt  of  a  specilic  |)oiion,  but  a  decom|)osilion,  to  which  typhoid 
m  taore  prone  thin  healthy  faeces,  on  account  of  their  being  alkaline 
and  containing  ammonia  and  triple  phosphain  in  abundance. 

Ii  a  jjuirtt   a  necessary  pan  of  hu  theory,  that  it  ^lould  be  possible 

Cor  the  intc^inal  dischari^ca  of  persons  who  are  nui  oiTi-ctcd  with  enteric 

fevTt  to  be  decomposed  in  a  ^ci^icly  similar  manner,  and  so  to  give  rise  to 

I     die  dwBtie  A  mvtv.     He  wa&,  indeed,  so  strongly  convinced  thai  this  was  of 

fccqinal  occurrence,  that  he  at  one  time  propowd  the  mmc  o{  pythoitnu /n-er 

(svA^mi^^/wA'^m)  in  place  of  the  objectionable  term  "typhoid  fever,"  which 

«a*  then  generally  in  vogue.     Sir  William  Jenncr  also,  in  1875,  expressed 

bi»  optokin  ihit  the  weight  of  evidence  was  in  bvor  of  the  development  of 

the  dtnse,  in  ntany  iiuunces  ind opcode ntty  of  any  speciAc  poison  derived 

frota  previous  cases.    The  main  argument  adduced  by  both  these  observers 

I     iitkai  it  is  so  generally  iro|>ossible,  at  the  commencement  of  an  outbreak, 

10  tncc  any  prol>able.  or  even  |)ossiblc,  source  from  which  the  s|>ccilic  poison 

'     could   have   coqh*.     Jcnncr    cited    the  case  of  a    young  lady    who,  being 

)     ■■  iovalid,  had  been  confined  to  her  own  room  in  a  detached  villa,  where 

tiie  nw  very  &w  people,  for  some  months  before  she   was  attacked  with 

cntciic  finrer.     A    sewer -gas  odor  was  delected,  and  when  the  flooring  was 

Ukea  no  a  crack  was  found  in  the  soil  pipe  of  a  water  closet  on  the  floor  on 

'  '  I  the  slept.     This  was  ik>  doubt  the  cause  of  the  disease,  but  for  about 

irs,  during  which  she  had  lived  in  the  house,  no  one  who  was  at  all 

'  to  have  been  the  subject  of  enteric   fever  had  usc*d  the  water  cloccl ; 

real  the  town  drains  it  was  cut  olT  by  new  and  efhcient  traps. 

MtinJiboa  laid    especial   stress   upon    certain    outbreaks   of    the  disease 

in  wbich  it  was  traced  to  entanalions  from  cesspools,  or  from  chokcd-tip 

MRS.  having  00  communication  with  the  drains.     But  the  only  one  of  hi* 

1  IM.I  ta  whicn  the  attempt  was  made  to  show  that  the  cesspool  or  Kwer 

cvokl  not  hare  recently  had  (he  specific  poison  introduced,  in  the  fxCM 

piBed  by  sumc  one  sulTcnng  under  mild   enteric  fever,  was  one  which 

wxMird  ai  a  Khool  at  Colchester.     And  even  of  this,  all  that  is  said  is  that 
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"  there  were  no  other  cases  uf  fever,  before  or  after,  in 
Union." 

Before,  however,  we  am  determine  the  real  value  of  Mich  observatioos.we' 
want  to  know  how  long  the  contagion  of  the  di»ea»e  is  cajtahtc  uf  rcmoioia} 
undcstro;^'C^  '"  sewege.  If  it  be  a  living  organism,  uliiih  nuy  gcmioaic 
and  muUijily  ouldde  the  human  body,  there  is  apprcnily  no  reason  «h^  it 
should  not  nir>'Ive,  under  favorable  conditions,  for  an  indefinite  periM. 
A  OLse  in  point  is  reluted  by  von  Gietl.  A  man,  who  hud  acquired  cnienc 
fever  elsewhere,  brought  ii  to  a  village.  Hb  evacuations  were  buried  in  a 
dung  heap.  Some  weeks  later,  five  persons  engaged  in  rcmovin);  sontc  of 
the  dung  were  attarkcd  by  the  disea!>e;  their  disihargc*  were  sunk  deep  ia 
the  heap.  Ai  the  end  of  nine  months  it  was  tompletel)-  cleared  out  by  two 
workmen,  one  uf  whom  fell  til  and  died.  In  such  a  case  as  that  related  bj 
Jcnner,  one  can  imagine  that  the  typhoid  poison  might  havcliccn  lurking  in 
some  stagnant  comer  of  the  water  closet  or  soil  pi|>efrom  the  time  when,  pn- 
haps  many  year*  jireviously,  some  one  connectLni  with  a  former  proprielor  of 
the  house  sufTered  from  the  disease.  That  no  one  should  have  been  attadud 
in  the  interval  is  sufficiently  explained  by  the  fact  that  this  youo^  bdy  «b 
the  only  jjctson  who  always  remained  on  the  tame  floor  of  Ihc  house,  breath- 
ing the  infected  air  both  by  day  and  night ;  possibly,  too,  her  being  u 
invalid  and  being  confined  to  her  own  room  may  have  rendered  her  moic 
susceptible.  Or,  again,  what  is  more  likely  than  that  a  living  otguam^ 
if  it  constitutes  the  exciting  cause  of  enteric  fever,  should  sometimes  remuB 
for  years  in  a  dormant  state,  multiplying  iiself  just  sufficiently  to  escape 
^extinction ;  and  then  that,  under  the  accidental  sii|>ervention  of  more  favor- 
kblc  conditions,  it  should  suddenly  undergo  an  immense  dcvelopcDcai  ? 
Such  an  inierjiretaiion  seems  to  be  the  only  one  applicable  to  a  bet  which 
Murchison  himself  adduces:  namely,  that  he  has  seen  single  cases  of 
enteric  fever  arising  in  the  Mune  house  .igain  and  again,  at  intervals  of  a 
year  or  longer.  Thus  between  1849  and  1857  six  ca.ws  were  admitted  frooi 
a  certain  house  into  the  Ixindon  Fever  Ho$i>ital ;  one  in  June,  1S49,  one  ia 
October,  1851,  one  in  February,  1854,  one  in  November,  1S55,  one  ia 
November,  1856.  one  in  July,  1857.  It  would  surely  be  a  rvmarkablc 
coincidence  ih.-it  the  diseatc  should  have  been  six  timettfljenerated  >/f  ww 
In  a  ^nglc  building  during  these  eight  yeani, 'or  that  its  specific  pOMM 
diould  have  been  six  times  introduced  from  without.  But  if  the  poiiaa 
wa.f  there  .nil  along,  [lerhajs  undergoing  nn  exrewive  development  from 
time  to  lime  when  the  conditions  were  e«[>eciBtly  favorable  to  it,  wt 
can  never,  I  think,  exclude  the  possibility  of  its  presence  in  any  cesq>ool,or 
sewer,  or  water  rlo«:t. 

Again,  there  is  the  clearest  proof  lh.1l  neither  the  inhalation  of  otdinary 
sewer  gw,  nor  Ihedrinkingof  water  impregnated  with  ordinary  fecal  mattcn. 
sets  lip  enteric  fever.  In  an  immense  number  of  village*  throughout 
England  the  water  supply  is  exceedingly  impure  ;  and  both  in  villages  awl 
in  towns  the  drainage  is  often  as  bad  ns  it  can  possibly  he.  Yet  for  ytUi 
the  inh.ibitanis  of  such  |>laces  escn[>e  the  disease,  until  a  case  is  introduced 
from  elsewhere,  and  then  an  outbreak  at  once  ocxiint.  It  is  probably  only 
under  such  conditions  »  these,  when  the  channels  for  the  entrance  of  the 
poison  of  enteric  fever  into  the  human  body  arc  already  prepared,  that  there 
•le  seen  such  distinct  indication.t  of  its  being  vimlentlv  contagious,  as  were 
recorded  by  Dr.  Budd  in  the  case  of  the  outbreak  at  North  Tawton. 
And,  commonly,  if  the  conditions  are  absent,  no  evil  conse<|uences  folkv 
Ihc  entrance  of  a  c.xse  of  enteric  fever  into  a  place.  How  freipient  this  is 
is  shown  by  a  statement  of  Murchi.son's,  that  in  mivate  )>Tactice  more 
than  forty  instances  had  come  under  his  notice,  in  which  jiersons  came  toi 
house  ill  with  enteric  fever ;  but  that  in  only  two  out  of  the  entire  number 
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:  tbcre  any  evidence  that  the  disease  spread  further,  and  tlui  one  of  these 
I  pcrlups  not  really  a  cax  in  point. 

The  potion  of  enteric  fever  nuy  enter  the  human  body  in  various  ways  :— 
Fira.  //  mar  At  /ranifrrr/et/  Ay  currents  t^  air.  Many  initamcs  have  now 
been  rw;orilcJ  in  which  the  disease  has  been  shown  to  have  been  cauMd  by 
eihalations  from  drains,  or  sewers,  or  water  closets.  I  may  briefly  cite  a 
(nr  of  them  mentioned  by  Murchison. 

t.  Id  1857  six  policenven  were  admitted  into  the  London  Fever  Ho^>ita! 
from  the  pKkham  police  station.  The  drainaj^  of  the  building  was  suid  to 
be  in  perieci  order,  but  the  men  declared  that  they  had  often  complained  of 
dreadful  odors  in  a  room  in  which  iltcy  sal.  On  iovcstigaiion,  one  water 
ctoact  <nts  found  to  have  no  connection  with  the  sewer,  and  to  empty  Itself 
into  an  old  well,  siuated  immediately  underneath  a  passage  adjoining  the 
ncm.  and  covered  in  onlv  by  flagstones.  In  this  ce^poul  nl(;ht  soil  had 
acctmralaied  to  a  depth  of  more  than  ten  feet.  The  fever  ceased  wlien  its 
cauK  ms  remo\'ed. 

t.  In  1861,  at  Chatham,  nine  petw>ns  out  of  twelve  who  had  occupied  a 
ivewly-built  bouse  were  attacked  with  enteric  fever.  The  tirst  person  to 
mAct  was  the  maiter,  and  he  had  for  weeks  complained  of  a  bad  smell  in 
the  cupboard  of  hb  drestine  room.  It  turned  out  that  between  the  syphon 
pipe  of  the  water  closet  and  the  soil  pipe  below,  there  was  a  gap  of  several 
■ochoi,  which  oai  plaMered  TOun<l  niifa  cement,  the  pipes  being  emt)edde<l 
ID  the  luftin;;  wall  of  the  hotuc.  The  cement  had  crackedi  and  there  had 
bent  an  erienuve  leakage  of  fecal  nutters.  The  residents  in  the  adjoining 
hosMC  al*o  had  noticed  a  foul  odor  whenever  this  water  closet  was  used,  and 
three  of  (hem  were  presently  taken  ill  with  the  fever.  After  the  delect  wojt 
nade  good  ito  fresh  cases  occuTred. 

J.  la  1848  a  formidable  outbreak,  of  what  appears  certainly  to  have  been 
enteric  fner  (although  Sir  Thoraaii  Watson  held  that  this  wa«  not  the  cose), 
_an3ined  in  the  School  and  Abbey  Cloniteis  at  Wctiminxicr.  lu  distribution 
the  line  of  a  foul  and  neglected  «cwcr,  in  which  fecal  matter  had 
I  accumulating  for  years  without  any  exit,  and  iniu  which  the  contents 
icvcral  smaller  cesspools  had  been  piinn]>cd  immediately  before  the  oul- 
bcgan.  It  communicated  by  direct  openings  with  the  drains  of  every 
in  which  the  dbease  appeared  except  one )  and  the  bovs  from  that 
c  in  the  habit  of  playing  every  day  in  a  yard  in  which  there  were 
(«Uy  boles  leading  from  the  tcwer. 

4.  la  August,  1879,  twenty  out  of  twenty-two  boys  at  a  school  nt  Clapham 
were  attacked  with  a  disease  which  was  believed  to  be  typhoid  fever;  the 
ooly  pomi  advene  to  this  view  was  the  rapidly  fatal  couivc  which  it  took  in 
two  rain,  one  laiicnt  dying  in  twenty-three  and  another  in  twenty-five 
hoos.  Two  da^  previoiidy  the  boys  had  been  watching  the  workmen 
CMMCd  in  opening  and  cleaning  out  a  drain  at  the  liack  of  Che  hniuu:,  which 
hM  otea  choked  up  for  many  yeart )  it  gave  uff  a  mo-ti  ulTeniivc  eluvium, 
^m)  itt  cMiteiits  were  spread  over  a  garden  adjoining  the  pUyground. 

Setnodly,  it  maj  trt  eenctytd  ^  drinking  watrr.  The  pro|>agation  of 
the  diM  I  If  in  Ihu  way  is  of  immense  importance,  on  aixoimi  01  the  very 
\tggK  (MUDbcr  of  persons  who  may  be  alTecied  by  it,  whereas  the  action  of 
«w«t  fH.  when  carried  through  the  air,  is  nermarily  limited  to  a  com- 
Jyimall  area.  In  their  dciailt  the  ouibre-iks  of  enteric  fever  that 
:  been  traced  to  impure  water  vary  greatly  ;  no  two,  indeed,  are  exactly 
I  musi  l>riefly  refer  to  a  few  of  them,  and  it  wilt  be  well  to  begin 
tboHC  in  which  the  circumstances  are  least  complicjited.  Such  are, 
tmar,  the  small  epidemics  that  occur  so  fre(]uently  among  the  inhabit- 
uf  a  village  ur  a  hamlet,  who  derive  their  water  uijiply  from  one  or 
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moTc  nirfnce  wcIIk,  into  which  sewage  finds  its  way  through  a  pom 
soil. 

1.  At  Wirkrn  IlonanI,  in  Kitsex,  the  dinrosc  prevailed  in  1869,  aikl  Dr. 
Buchanan  invesrigalcd  its  origin  for  the  Privy  Council  Office.  HetbuDd 
that  thcR-  wa^j  3  broad  division  xinong  the  people  in  regard  to  the  scmtm 
from  which  Ihcy  oblnincd  their  water.  One  hundred  and  cighlcm  pcnom 
used  private  wells,  .ind  among  them  was  only  one  positive  case  of  ferer; 
cighty-eiglil  drank  the  water  of  one  well  called  the  "  parish  well,"  and  00 
fewer  than  forty  of  them  were  attacked.  Now.  this  well  was  situated 
four  or  five  paces  distant  from  a  brook  channel  which  ran  through  ihc 
place.  At  ihc  upper  end  of  the  village  the  brook  aln-ays  contained  m-aini 
but  lower  down  the  channel  was  dry  during  ihc  greater  part  of  the  war. 
the  water  being  carried  beneath  the  surface  in  a  stratum  of  grsvel,  to 
reappear  as  a  stream  at  the  bottom  of  the  village.  That  there  was  a  difctt 
communication  between  it  and  the  parish  well  was  evident  from  the  tin 
that  in  times  of  flood,  when  the  channel  was  full,  the  vraier  in  the  well 
ran  to  a  corresponding  height  and  became  discolored.  On  June  i4lh 
the  first  c^c  of  fever  arose,  in  Ihc  person  of  s  boy,  who  lived  in  a  eottagt 
situated  about  thirty-five  )'ards  almvc  the  well.  He  had  much  dtarrhcu, 
and  his  stools  wiTe  thrown,  without  being  disinfected,  into  a  privy  which 
stood  almost  on  the  edge  of  the  channel.  At  this  very  time  the  soJ 
water  in  the  village  was  falling,  after  abundant  rains  which  had  taken  plice 
3  month  before,  and  pooh  of  «-ater  were  to  be  seen  here  and  there  in  iht 
channel.  A  month  aficr  the  boy's  illness  the  persons  who  made  use  of  the 
well  began  to  fall  ill  with  Ihc  fever.  Can  it  be  doubled  that  ihc  well  water 
become  impregnated  with  ihe  specific  poison  from  his  intestinal  discharges? 
Previously,  on  May  3olh.  two  cases  of  fever  had  been  imported  from  London 
into  a  house,  of  which  the  sewer  opened  into  ihc  brook  two  hundred  *nd 
fifty  yards  above  Ihe  well.  I  think  it  is  almost  certain  ihat  the  bov  derived 
the  disease  from  that  source,  although  it  is  not  at  all  clear  why  he  tfaouU 
have  been  the  only  person  to  suffer,  until  he,  in  his  ttirD,  gave  it  10  the 
other  inhabitants. 

1.  At  Page  Crecn,  in  the  parish  of  Tottenham,  a  great  many  cases  of 
coterie  fever  occuned  in  1864  and  1865.  Dr.  Seaton  investigated  the  matter 
and  found  thai  whereas  there  was,  to  some  houses,  a  supply  of  «-aier  fnm 
the  works  of  the  Local  Board  of  Health,  the  occupants  of  many  other  homes 
drank  water  from  shallow  surface  wells.  In  three  instances,  in  cotuequence 
of  Ihe  families  having  removed  from  the  place,  he  could  not  Icam  froa 
whichsource  the  drinking  water  had  been  taken,  but  in  all  other  cases,  wiifa 
the  single  exception  of  one  child,  it  was  ascertained  that  those  who  were 
attacked  had  used  well  water.  Some  of  them  had  had  the  water  of  tht 
Local  Board  distributed  lo  their  houses,  but  had  licen  in  the  habit  of  bor- 
rowing water  from  their  neighbors'  wells,  liecause  it  was  brighiand  pleaaat, 
whetcas  the  other  was  hard,  turbid,  and  red,  from  rust  in  the  pipes,  in  cc«- 
sequence  of  its  supply  being  intermittent  and  irregular.  When,  howei-cr, 
the  well  waters  were  analyzed  by  Prof.  Miller,  he  declared  them  10  be  (jiii« 
unfit  for  dictctlic  purposes, 

5,  .At  Tcrling.  in  Ewex.  between  the  beginning  of  December,  1867,  and 
the  end  of  February.  1868.  there  occurred  an  epidemic  of  enteric  fcvtr.  upon 
which  Dr.  Thornc  re|)oncd.  It  was  of  extraordinary  severity ;  amonpi  1 
population  of  nine  hundred  persons,  at  least  two  hundred  and  sixty  were 
attacked  during  the  first  two  months ;  there  were  in  all  forly-one  deaths,  and 
so  panic-stricken  was  the  village,  that  it  was  nece-tsary  to  dbcontinite  the 
toUmg  of  the  church  bell  at  death  or  funeral.  Whether  tl>e  disease  wai 
introduced  from  elsewhere  could  not  lie  ascertained,  for  there  had  beea 
isolated  cases  dimng  previous  years.     But  the  extension  of  it  was  dearty 
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to  contamtnalion  of  (he  drinking  water  by  tevragv.      ITie  cottages 

(Upplied,  singly  or  in  groujM,  by  slullnw  surface  we\U,  nink   in   a 

'  and  porous  gravel.     Round  about  them,  but  at  a  highrr  level,  there 

nuinlieri  of  iiumiTC   heap»,    cewpool.s,    an<]  |>rivie%,  tlie  nrdure  from 

«m  often  spread  out  for  yanl.-t   over  adjacent  fieldit.     During  the 

the  water  in  the  ii«lb-  had  l>een  imuMially  tow;  douhtlem,  therefore, 

filth  kul  accumulated  in  the  soil ;  to  that  it  n-as  wad,he<l  into  the  wells 

vcr>*  Urge  quantities,  when,  towariu  the  end  of  November,  a  nidden  rise 

'of  aaier  look  place.     Among  »cventy-one  penon»,  living  on  the  oiilitkirts  of 

Terting,  who  pmaired  tlieir  water  from  fiondit,  only  mx  cases  of  fever  oc- 

cnmd  ;  and  in  att  Init  two  of  tlteie  case*  m  individuals  who  had   not  Iteen 

m  ibe  hatiit  of  freiiuenting  the  village. 

It  i«  often  im|>uwiblc  to  trace  the  source  from  which  the  drinking  water 
derrted  the  jiuiton,  but  we  have  seen  that  there  are  slight  forms  of  enteric 
imt,  the  real  nature  of  which  is  ne\'er  >iis)<ected.  Thus  a  |)erv>n  who 
tBOWlube  HilTeHiig  under  a  trivial  ailment,  or  who  even  apjieaix  tg  be 
qvtie  well,  may  jometimeik  intn>duce  the  disease.  Dr.  Cayley  cites  three 
CMo  of  which  the  origin  was  vct)'  clear. 

4.  At  Over  FJarwen  Ihe  water  pifies  were  leaky  and  the  toil  through 
which  ibejr  pawed  was  soaked  at  one  '■I'ol  bv  the  sewage  from  one  juirticular 
hi  Ml'  No  harm  reMilled  until  a  ^oung  Lidy  with  the  fever  was  hroiighi  to 
thii  home  from  a  distant  place ;  within  three  weeks  of  her  arrival  the  dis- 
tmt  broke  out  and  6(icen  hundred  iierton-t  were  attacked. 

5.  At  Cainc  a  laimdre»  m-cupied  the  middle  one  of  three  houses  sitp- 
['l.i.'d  in  unc  well,  into  which  the  slops  of  her  huuie  leaked.  She  received 
the  linen  wiik-d  by  the  dUrlurgesof  a  ca-te  of  enteric  fever,  and  aAer  fouriecn 
dty^cMct  occurred  in  jill  th(i>e  houses. 

6.  At  Nunney  a  number  of  hou.scs  got  their  water  sup]>ly  from  a  foul 
teook  coatamtnaied  by  the  leakage  of  t)K  ces«|)Ool  of  one  of  the  houses,  but 
ftofrvcr  showed  itwif  until  a  man  with  the  discav:  came  into  that  house 
boa  a  iliHance.  Tlicn  in  about  a  fortnight  an  outbreak  took  place  in  all 
ihehooKk. 

Still  mure  interesting  arc  certain  outbresiks  of  enteric  fever  which  have 
bvcn  tnced  to  runtammation  with  fecal  matter  of  water  supplied  by  pipes ; 
■nd  their  importance  is  the  greater,  because  similar  occurrences  are  likely  to 
be  increasingly  freipient,  as  water  companies  Iwcome  miilliplied. 

7.  In  t^terham.  during  the  fonnieht  which  ended  I'ebniary  ad,  1879, 
thmucruned  forty -seven  cases  of  the  daease;  And,  atlhenmetime,  no  fewer 
Ihaa  oac  hundred  and  thiny-iwo  cases  were  obterved  at  Red  Hill,  eight  miles 
titbUit.  In  ev  h  town  the  |>ersons  attacked  were  using  the  water  nimished 
bf  the  Caierham  VVaierworks  Company,  but  considerable  numbers  of  persons 
who  derived  their  wpply  from  other  Krarces  escaped  altogether.  On  the 
Other  hand,  esses  occurred  at  Ihe  ICailswood  Asylum  and  in  other  places 
■kkli  Alto  oaed  the  Company's  water.  Now,  this  water  is  drawn  from  chalk 
wdk  won  than  500  feet  deep,  and  it  had  a  deservedly  high  reputation  for 
■hnleMtncBem.  Every  point  in  regard  to  its  source^  siomge  and  disiribu- 
tioa  was  carefidly  impiiretl  into,  but  for  a  long  time  in  vain.  At  hut, 
howm,  the  aftenlion  of  Dr.  Thome  was  drawn  In  tlie  fact  that,  in  January, 
1879,  ^'^  '  ■  '"*'  ^^"^^^  constnicting  an  adit,  .11  a  depth  of  455  feet, 
torn  ooe  <ild  welk  to  a  new  bore  which  wa.s  then  being  sunk.  A 
■vnbex  of  men  had  been  employed  u{)on  this  duty,  and  one  of  lliem  it  wa-t 
(omhI  had  been  ill  and  had  left  work,  in  the  course  of  the  month.  He  was 
n^fht  nut.  and  on  ini|uiring,  it  appeared  clear  that  he  had  t>een  suffering 
fco«S  trnhJ  attack  of  enteric  fever,  which  began  on  January  5th.  and  which 
h>  hid  pnibalily  acipiired  al  Croydon,  where  he  had  spent  Deceml>er  15th  and 
•6ch.     He  had  much  diarrhoea,  the  bowels  acting  at  least  two  or  three  times 
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during  each  shift  of  cij^hl  or  twelve  hours,  and  in  accordance  with  (he  nd 
practice  under  such  circumsisnces  he  made  use  of  the  buckets  tty  which  Iht 
excanced  chalk  was  being  raised  to  the  surface.  He  denied  that  he  tal 
ever  relieved  himself  in  (he  adil,  without  waiting  for  a  Inicket,  but  that  tte 
had  been  the  case  was  very  probable.  It  seeran  to  be  almost  certain  that  in 
»tne  way  his  faxes  fja^^d  into  the  water  of  the  well  in  which  he  vax  woriiiag 
nnd  gave  rise  tu  the  epidemic.  The  poison  must  have  been  dUuted  to  » 
cxtniocdinary  deforce. 

8.  But  in  this  almost  infinitesimal  subdivision  of  the  contagion  of  entnir 
fever,  no  ejiidemic  seems  to  approach  that  which  OK-urrcd  at  Laiixcn,  m  the 
Valley  of  Krguli,  in  the  Jura,  at  lea&t  if  iis  orij^in  was  correctly  inlrrpfcicd- 
Early  in  Augu»t,  1873,  130  out  of  a  population  of  about  Soo  jKr^oiu  were 
attacked,  all  of  whom  used  the  water  of  a  public  fountain.  This  fountain  od 
fed  from  iwo  sources,  one  being  a  spring  into  which  it  was  known  that  mta 
would  [fcncirate  by  percolation  from  certain  meadow*  in  another  valley,  irpa- 
rated  fruni  the  Ergolz  Valley  by  a  mountain,  the  Stoclchalder,  through  the 
base  of  whiih  the  water  must  therefore  have  jiasMrd.  Now,  in  thai  oihcrnl' 
ley  there  were,  In  July,  1871.  two  cases  of  enteric  fever,  the  discharges  from 
which  were  thrown  into  the  stream  that  traversed  it.  In  the  middle  of  the 
month  the  water  of  this  stream  was  used  10  irrigate  the  meadows,  and  thm 
weeks  later  the  epidemic  at  Lauscn  began.  But  [  mu.Ht  confes  that  it  teem 
inconceivable  that  the  effects  of  a  poison  should  be  traced  after  it  had  been 
thrown  into  a  running  stream,  and  after  tlie  water  taken  from  the  nrcam  ltd 
been  poured  out  over  the  ground,  to  make  its  way  by  subterraneui  channch 
into  a  distant  spring  ! 

9.  At  Guildford,  in  September,  1867,  a  severe  epidemic  of  enteric  frvet 
occurred  ;  within  ten  days,  (50  cases  came  under  treatment,  and  the  numlier 
reached  164  by  the  end  of  the  month.  A  singular  circum.Mance  «*iih  ngui 
to  this  oulbreak  was  now  observed,  n.-tme1y,  that  it  wn»  ainiasi  rc^tricEed  to 
the  higher  parts  of  the  town,  to  which  water  from  a  new  well  had  been  (Jk- 
tributcd  by  engine  power,  after  having  been  first  stored  in  a  reservoir. 
Certain  exceptions,  in  school  children  and  others  who  resided  where  waltl 
derived  from  other  sources  was  used,  was  ea-tily  cxjilained  by  the  fact  that 
those  persons  spent  their  days  in  houses  supplied  by  the  high-service  water. 
Now,  It  was  known  that  this  new  well  was  fed  not  merely  by  percoUiion,  but 
by  a  lissurc  in  the  chalk  ;  and  that  fecal  matter  might  ensily  hnd  its  ny 
into  it  was  probable,  from  there  being  within  ten  feet  of  the  well  a  sewer,  into 
which  water  closets  were  drained,  and  cexK|xiols  and  privies  discharged  their 
orerAow.  These  facts  were  so  striking,  that  Ur.  Uuchansn,  who  investigated 
the  matter  on  the  spot,  was  ai  lirsi  perplexed  when  he  was  told  that  Sna 
the  beginning  of  August,  in  consequence  of  the  engine  having  broken  down, 
the  high -^en-ice  water  had  not  been  taken  from  this  source  at  all,  but  fran 
another  well,  the  old  «-eIl,  which  also  supplied  the  lower  parts  of  the  towi. 
where  there  was  no  fever.  Dut,  on  tiirther  inquiry,  it  turned  out  that  on  OM 
particular  day,  the  17th  of  August,  the  water  wheel  which  was  used  to  dmge 
the  high-service  mains  being  under  re|Mitr,  they  were  filled  with  some  water 
which  had  been  rai.^ed  from  the  new  well  on  or  before  the  isl  of  August  and 
had  in  the  meantime  remained  in  the  high-service  reservoir.  Suhscquentljr 
the  sewer  above  mentioned  was  ascertained  to  have  been  leaking  in  variouK 
places,  so  that  the  surrounding  soil  was  a  ({ungmire  of  dark-colored,  fcdd 
slush,  which  made  the  men  vomit  who  hnd  to  dig  it  out, 

10.  At  Sherborne,  in  Dorsetshire,  enteric  fever  became  epidemic  at  the 
beginning  of  the  year  1873,  and  prevailed  severely  until  the  middle  of  ApnI. 
Dr.  Bloxall,  who  went  down  to  in(|uire  into  the  matter,  found  reason  to  con- 
clude that  the  drinking  water,  which  wns  delivered  from  a  reservoir  thtou^ 
pipes,  and  which  was  believed  to  be  originally  pure,  became  contaminated  m 
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)  mjr  which  wouhl  noi  at  fim  sight  have  t>«n  obvunn.  In  December,  1873, 
tad  m  Jxnturr  and  F«bniuy,  1S73,  the  wuicr  wiu  frK]uenllf  shut  oft  from 
Ibe  town.  At  Ji  imint  near  the  renerroir.  Now,  it  wax  knovn  that  when  the 
cater  M-u  ihu«  «hui  off  .1  ni^h  of  air  would  Like  place  /n/o  certain  delivering 
pipa  a*  M>ut)  a»  ihctr  Vx\n  were  tuninl  on  ;  but  nuiny  of  (he  mouths  of  the 
p^a  were  ultuted  in  the  |kuu  of  water  closeLi,  conxquenlly  if  a  tap  was 
Mwn.  or  if  a  jicnon  forgot  to  turn  it  off  when  he  Ttmnd  thai  it  gave  exit 
to  (K»  waicr,  (he  corres[>oadinf;  pipe  might  coniinuoti^ly  nick  up  sewer  gas, 
Ofoen  1k)u*>)  rxennneni,  supiKninf;  (he  water-clcMet  pan  to  l)c  hill.  Then, 
when  water  wa*  igtia  delivered,  thbt  would  wash  away  whate>'er  panicles 
OMfht  have  been  depotited  in  the  pipest  and  convey  them  to  be  drunk  by  ihc 
(topic  Iff  the  town. 
1 1.  At  Caiu»  College,  Cambridge,  a  local  outbreak  of  the  dbtease  occurred 
Novrmlfer,  1S75.  which  was  traced  by  Dr.  Buchannn,  with  very  strong 
ahattilily,  to  «  precisely  Mmitar  origin.  Tivclve  out  of  fifteen  cases  in 
Ilia  at  (he  college  were  among  (hexixty-lhrce  re%idcnt!i  in  Tree  Court,  a 
uf  the  buildmg  which  had  lieen  erected  only  four  years  previously,  with 
:  A*  to  *ewer«.  drains,  and  water  pijicK.  Now,  Tree  Court  had  an 
lit  water  mpply  direct  from  a  high-pressiirc  miiin.  This  supply 
I  intcndetl  to  t>e  cun.itani,  l«ii(  there  had,  in  &ct,  been  a  complete  inier- 
i>f  it  an  two  occaAion*  thurlly  before  the  outbreak.  After  such 
niciTt  he  water  had  been  noticed  to  come  in  with  a  nish,  "  like  soda 

iwatn.  I'Ay    m  conequence  of   its  having  Ijccomc  mixed  with  air, 

ch  hail  been  mi  ked  up  into  the  piije*.  Wilhm  the  Tree  Court  buildings 
wrrc  t»w  water  clu!icti,  one  in  the  lia.«emcnl  of  the  porter's  lodge,  the 
'  on  the  fir»l  Hoor  of  one  of  the  viairca'ws.  The  lap  of  the  lower  one. 
'  thai  over  an  .-uljoining  link,  if  left  oiien  during  the  intermission  of  water 
flq^y  fnitn  the  main,  would  have  allon-ed  water  lo  drain  from  the  whole 
ij'i-  .1  .(.-m  of  ihe  court ;  that  of  the  up|K:r  one  would,  under  such  circum- 
jv«  |jcrmiited  of  the  free  entrance  of  air.  This  air,  however, 
av>...,  ,..,,<:  been  mixed  with  sewer  gas  from  an  un  ventilated  sewer  in  Trinity 
Stirct,  whi4-h,  at  the  very  time  under  consideration,  was  rceeiving  the 
-T — (4  iif  [uttcnis  ill  with  frvcT  in  other  parts  of  the  town.  The  cITcci  of 
iging  the  pipes  with  water  miHt  nccessahly  have  been  to  distribute 
ir«rr  ipatn  solution  to  every  |iari  of  tl>c  building.  It  was,  indeed,  pusiiivcly 
aoctbinnJ  that  nut  merely  air,  but  water  impregnated  with  fc<:ul  iiiJttcr, 
tad  I''  Vcd  up  into  the  sii|>ply  piix*  of  the  upper  water  closet,  for  that 

pipe  '  .  with  a  brownish  de]>oMt.  containing  phosphoric  scid  and  a 

Itfgv  f>ittii>:t  of  intermixed  organn'  mailer.  The  obvious  method  of  pre- 
vcntirt);  thr  iHiciirrrnte  of  such  oulbre.iks  of  fever  as  those  ai  Caius  College 
md  i'  'DC  ts  for  the  sanitary  authorities,  whenever  the  water  supply  iji 

iunii  I'.'  insist  u|ion  there  being  a  pro)>cr  service  (_isietii   for  each 

waBcr  citnci. 

Thtixlly,  Mt'/i  may  it  eontaminattd  ieith  Ike  fMien  ef  enteric  fever.     Thin 
itekuly  «huwn  by  the  following  remarkable  instances: — 

1.  The  tint  e]>ideiiiic  that  was  tr.tccd   to  such  an   origin  occurred  in 

UiacftMi,  in    1870.     It  was  investigated  by  Dr.   Ballard.     Between  July  jd 

^Hd  >>-•'••  >t>)_.r  loch  the  oicupants  of  sixty-seven  houses  were  attacked,  one 

bwMl;  ■ixtr-sc««n  individuals,  of  whom  twenty-hve  died.     It  was  u 

BOM  ii  •■^••..•'••\k  <.tr<.iinHlance  that  the  district  alTeclcd  was  included  in  a 

wmirirrlc,  wtih  a  radius  of  a  i|iiarter  of  a  mile,  drawn  immediately  on  the 

~   "'  of  I  he  line  of  the  North  [»ndon  Railway  from  a  centre  alinaet 

'  inc.     There  was  no  (ever  in  the  area  contained  in  the  corrcspond- 

nle  HMith  r>f  the  railway,  which  here  paaics  through  a  cutting. 

.  ourtc,  at  ooce  suggested  that   human  intctcoursc  was  in  some 

»iy   ounrracd   ui  ^vculiog   (he  disease.     'Wk  right  cttie  was  first  hit 

•3 
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Upon  by  a  Indy,  whose  Gunily  was  attacked ;  and  a  linle  inquiry  con«iscal 
Dr.  Dnllanl  (hat,  for-retcbed  as  such  an  idea  liad  apfieared,  (bere  «m  mud 
prolutbibty  in  it.  Tbc  milk  vendor  wIiok  milk  wait  nuKiKcted  had  htmidl 
rallcn  a  victim  to  the  (r|iideroic,  but  hi.H  futher,  ureatly  to  bt»  credit,  readilf 
conK-nlcd,  when  aj)|)lied  lo,  to  give  a  Vml  uf  tbe  cuxtomenu  It  wai  Iha 
found  that  the  dairy  mi pplied  one  hundred  and  forty-two  familie*,  a  »rfj 
small  portion  of  tbuse  who  lived  within  the  semicircle.  In  no  lew  tllM 
seventy  among  ihc  hundred  and  forty-luro  ^milieu  there  had  been  case%et 
enteric  fever.  The  vniy  in  which  the  di.«ea.->e  picked  out  the  customcn  of 
the  dairj-  in  parlinilur  streets  and  rows  wiw  most  striking.  In  one  long  road 
and  a  street  ninning  from  it  the  milkman  suiiplied  three  Earn i lies ;  two  of 
ihcm  were  affected.  In  a  crescent  with  twenty-five  bou«:K  be  nipplird  foe 
tiunilies;  they  were  all  attacked.  In  a  new  neigh  Iwrhood,  where  ibCTf 
were  about  seveiilv  bou.-wrt,  he  Mi])plied  four  families  ;  ihiee  had  ibe  dimK. 
In  a  square  wilb  lil^y-nine  houses  be  supplied  four  families  ;  all  bad  it,  Oa 
the  other  hand,  there  were  siarccly  any  case*  among  thow  families  who  hid 
invariably  bought  their  milk  from  other  murces.  .-Vt  might  bnve  Itren  ex- 
pected, women  and  children  were  attacked  in  much  larger  numWrs  than  ma, 
who  drink  comparatively  little  milk.  The  source  of  infection  trastnrad. 
wilb  much  protiahility,  to  the  water  of  an  underground  tank  in  tbc  eov< 
yard.  When  this  was  cleaned  out,  the  woodwork  in  one  cx>mcr  of  it  wa» 
found  lo  have  iKen  broken  away,  leaving  a  gnp,  from  which  a  rat  tmiTOv 
passed  into  two  old  drain.i.  Kewer  giet  hud  no  doubt  entered  the  tank  nlaof 
this  channel,  and  it  is  quite  poxMlile  that  liquid  tewage  had  taken  the  uiae 
course  a  few  months  before  the  oiilbtvak,  when  the  ground  had  been  dis- 
turbed to  by  a  drain  pipe  for  some  ncighhoring  houses.  It  cutild  not  be 
ascertained  that  water  from  tbe  tank  had  ever  been  twed  to  dilute  milk,  bat 
the  pails  wcn:  washed  onl  with  it,  and  some  of  il  might  have  I)cen  left  in«M 
of  ihcm,  by  accident.  One  of  the  customers  had  several  limes  comptitMil 
that  the  miJk  was  poor,  and  that  when  kept  it  not  merely  became  sour,  bul 
stank. 

1.  In  tbc  summer  of  1873  an  outbrcjik  of  enteric  fcviT  took  place  M 
Arralcy,  near  l^cds.  This  also  was  investigated  by  Dr.  iSallard,  who  JbUMd 
that  with  a  single  exception  all  the  early  rases  occurred  in  families  su|>i>(icd 
by  a  particular  dairyman.  After  the  first  three  weeks  this  rule  was  las 
strictly  obscned,  the  reason,  doubtless,  being  that  the  disease  then  bcgsa  U 
spread  in  other  ways,  since  the  privies,  cc%pools,  and  drains  in  tbc  place 
were  in  the  most  neglected  and  offensive  condition.  That  water  btxna 
pump  on  the  premises  of  the  dairyman  had  been  the  means  of  inlceting  Ike 
milk,  «as  rendered  most  certain,  from  the  fact  that,  the  handle  of  this  ponf 
having  been  chained  up  on  July  10th,  the  fever  abruptly  ceased  lo  ApptV 
in  fresh  families  among  the  customers  about  a  fortnight  later.  Tbc  of 
in  which  the  poison  had  entered  the  well  beneath  tbe  pump  was  also  9U» 
factorily  made  out.  During  the  month  of  May  the  dairyman  himself  hid 
been  ill  with  enteric  fever  ;  toward  the  end  of  the  month  there  was  a  good 
deal  of  rain,  and  this,  no  doubt,  washed  into  the  well  fecal  maiicni  whid 
had  escaped  previously  into  the  soil  from  the  privy  or  from  defective  drainf. 
On  inspection  of  the  well  black  matter  was  found  to  be  oozing  into  il, : 
at  the  bottom  there  was  a  deposit  of  blth  and  mud  which  gave  olT  bub 
of  gaswhendisturlied.  A  point  on  which  Dr.  llallard  relies  ascorrobon 
bis  conclusion  that  the  early  jurt  of  the  outbreak  was  due  to  infccltoDj 
milk,  is  that  it  was  only  during  that  period  that  multiple  cases  occ 
the  ivime  families. 

3.  In  the  summer  of  1873  an  outbreak  of  cnKric  fever  occurred  ia 
Mttiylebonc,  and  in  certain  ]Mris  of  Si.  George's  (Hanover  Square) 
of  Paddington.     It  affected  chiefly  the  households  of  well-to  do 
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^aoag  oth«re  rhc  hm'ily  of  Dr.  Mufchtson,  vrho  <iiiic^ly  berame  con- 
that  iIm:  only  probable  mode  of  inirodiictioii  at  ihe  (]iM;a.ie  into 
bcMuc  was  by  (he  mitk  mpply.  ThU  was  confirmed  by  a  ininute  inveitU 
(siion  taade  by  Mr.  Nelien  RJidclilTe  and  Mr.  Power.  It  vrasHhown  ihat  nine- 
letiih*  <"f  the  two  hundred  jnd  forly-four  ctwato  wliieli  the  ini|tiiry  extended 
vctc  in  bausehoUU  which  consumed  milk  from  a  particubr  siervice  of  a  |ur- 
licnlaf  dairy.  Cettain  nmilica lions  of  ihc&amc  milk  uipply  extended  to  the 
(■tt  eiKl  of  Regcnt'i  Park,  lo  Bclsizc  Park  (Hiimintead),  and  Si.  .Anne's 
<iiobo),  tad  in  iheK  diiiricts  also  cnitTic  fcxer  occurred  uwonf;  the  consumers. 
Tlirrc-  wai  a  ipeciil  incidence  of  the  disease  upon  women  and  children,  iiikI 
1  rikin);  iniunces  are  noted  in  winch  ihoi^e  members  of  a  family  were 
.,  ..  .^(1  who  were  in  the  habit  ofdrinkint;  milk,  while  others  etcaped  who  did 
Dot  do  lo.  The  milk  which  appeared  to  convey  the  poixon  was  a  Kpeeial 
ktad,  *oid*a"norvfy  milk,"  and  taken  from  three  or  four  cow*,  set  apart  for 
the  MrpoKt  at  Chilton  Grove  Farm,  in  Buckinghamshire.  Now,  on  the  Rih 
of  June  the  occupier  of  this  farm  had  died  in  the  fourth  week  of  an  attack 
ot  enteric  fever.  Hu  evacuations,  instead  of  bein;;  thrown  into  the  common 
pnvy,  were  buried  in  an  anh  heap  outside  the  farm  iMiildingt.  Subtemiently, 
however,  it  turned  out  that  thix  was  the  very  worst  thin^  that  could  have 
been  4one  with  ihem.  For  there  was  a  well  clov  by,  the  water  of  which 
'■wwed  for  dairy  purposes,  although  not  for  drinking  or  cooking,  a«  it 
lud  been  noticed  to  have  a  disagreeable  taste.  Kxravaiions  mjidc  for  ihe 
pMpea«i  showed  thai  there  had  bcc-n  a  line  of  loak.tge  into  the  well,  along 
the  (tmndatiuni  of  a  wall,  of  the  filth  from  a  pig  My  which  f<.irmcd  a  jiool  m 
iaowdiate  |iToximily  to  the  ash  heap  at>ove  mentioned,  [f  due  intervals  are 
allowed  for  the  gradual  (wnetralion  of  the  matters  ronuining  the  poi'son  of 
eoioK  fever  through  the  K)il,  and  for  the  incutwtion  of  the  di^aM,  ihe 
date  at  which  ihe  outbreak  in  l/indon  began — during  the  la<it  days  of 
Ji»e  and  ibc  fini  days  of  July — corrctponds  cioctly  with  ibis  theory  of  its 
flrijcto. 

ronnhly,  t/ifre  it  seme  rtaton  le  Mitvf  Ihat  meat  may  under  eertam  (ir- 
tamUMUii  tsmvey  ike  fi<Ht^n  of  enlen'f  ffwr.  At  Klolen,  near  Zurich,  six 
haedred  and  sixiy-cight  persons  were  attacked  in  July,  1878,  all  of  whom 
had  putakeo  of  some  veal  provided  for  the  festival  of  Ihe  chonl  societies, 
aad  derived  from  various  sources,  but  partly  from  two  diseased  cAlves, 
locacntn  thinks  thai  one  of  these  calves  was  actually  snfTering  from  an 
tic  complaint  equivalent  10  enteric  fever,  but  lltai  its  flesh  might  have 
,  caico  with  inip-jniiy,  if  it  had  not  been  in  a  state  of  putrefaction, 
'  eontacion  being,  as  he  supposed,  developed  after  death.  The  liver  and 
■he  brain  of  this  animal  fell  10  ihe  share  of  penions  who  did  not  go  to 
Klotoa,  and  they  also  fell  ill  with  the  fever.  A  few  other  outbreaks,  also 
attribated  to  diseased  meat,  are  referred  to  by  Dr.  Caylcy. 

I   OMy  take  this  opportunity  of  renurking  that  it  has   hiiherio  been 
imiiiili  rirl  in  open  auction  whether  the  lower  animals  are  liable  lo  enteric 
fcfcf .     The  «<xalled  typhoid  fewer  of  pigs  is  now  knowti  to  be  an  entirely 
u  affection. 
wmt  001  be  fopposed  that  it  is  always,  or  even  generally,  possible  to 
in  their  towce  isolated  cases  of  enteric  fever,  especially  when  they 
r  in  large  towns  like  London.     Prol>ably  there  aie  many  chances  of 
it<n,  froo)  aewergas  in  air,  and  from  imgwritics  in  water,  which  no 
■incr,  however  acute,  could  trace  out.     The  number  of  cases  admitted 
I  the  Ixmdon  Ferrr   HcApital  varies  from  year  to  year  much  less  thin 
[hi  have  been  exi»ecled.     Dr.  Cayley  thinks  that  ihey  arc  not  dependent 
tbc  pnsrme  of  the  contagion  of  the  diiea.^  in  water  taken  from 
Thaaica.     Although  there    can   be  no  doubt   that    the    poison    fre- 
ally  pasd  iniu  the  upper  part  of  the  river  from  the  towns  and  vilbge» 
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on  ils  banks,  he  thinks  it  is  always  destroyed  by  exposure  to  the  xir  ud 
by  other  agencies,  among  which  vegeUble  life  U  probably  one  of  Ibe  uoii 
important. 

S<n'/  ll'aUr. — Before  leaving  the  (question  of  the  immediate  cautes  of  entax 
fever,  I  must  briefly  mention  a  view  held  by  certain  Geiinan  profown, 
according  to  which  Ihefundnmcntnl  point  in  thcxiiology  of  ihcdtseueitiit 
relation  to  periodic  diictuations  in  the  level  of  the  soil  water.  In  speakinf  e^ 
cholera  I  shall  have  to  discuss  a  similar  theory,  based  upon  obseivjitiontRUilc 
by  von  Pcitcnkofer  at  Munich,  from  the  yenr  1856  onward.  It  was.  bowercr, 
Buhl  who  applied  these  observations  to  cnicnc  fever  ;  he  showed  that  >tin 
the  soil  water  in  that  city  (as  measured  by  the  depth  of  water  in  the  sorlxe 
wells)  is  falling,  the  number  of  ca&es  of  enteric  fever  increases ;  when  it  ■ 
rising,  the  number  of  cases  diminishes.  That  the  facts  really  are  »o  i-%  cet» 
rally  admitted,  but  the  interpretation  which  was  at  f\ni  put  uj>on  tbeni  i^I 
believe,  rejected  by  every  one  qualified  10  offer  ao  opinion.  It  »-as  thai  the 
falling  of  the  soil  water  enables  air  to  penetrate  more  deeply  into  the  gtound 
than  before,  and  so  bring!)  about  changes  in  the  organic  matters  there  stvici 
result  in  the  giving  olf  of  a  poison  that  sets  up  the  disease  in  persons  eipovol 
to  it.  But  this  is  obviously  inconsistent  with  everything  that  it  known  » 
to  the  way  in  which  enteric  fever  spreads ;  and  I  cannot  doubi  that  l.icber* 
mcister  and  Buchanan  arc  right  in  supposing  that  the  soil-water  oUer- 
vations  aimply  illustrate  its  communication  by  means  of  drinking  wiio. 
Not  only  is  the  water  contained  in  surface  wells  generally  moreimjiurewlKa 
the  level  of  the  soil  water  is  persistently  low,  but  there  h  far  le»  moveiiieiitet 
it  in  a  horizontal  direction  towards  its  natural  outletx  in  broukx  and  strcaiaii 
so  that  any  noxious  rnatteri  in  it  accumulate  and  acquire  an  irtcrcaxc^  viro- 
Icncc.  It  must  also  be  added  that  in  no  other  placecxcept  Munich  hu  1 
fixed  relation  been  found  to  obtain  between  the  soil  water  and  the  spread  of 
enteric  fever.  In  the  ca^e  of  partiailar  epidemics,  as  notably  at  Terlmg.  m 
186S,  the  di:<ca.-;c  had  broken  out  with  great  severity  precisely  when  (hewrik 
have  been  high. 

It  is  certain  that  <{imatic  influftua  greatly  affect  the  prevalence  of  cntctie 
fever.  In  the  L.ondon  l-'evcr  Huxpital  there  have  been  far  more  admittiow 
during  dry  and  hot  summers  {t-g-  1865,  ii()(>,  1868,  1S70)  than  in  damp  and 
cold  summers  (t.  g.  t86o,  iSjt) ;  but  it  a  natural  to  take  this  in  conneciioti 
with  the  fact  that  each  year  there  is  an  increase  of  the  disease  doling  ibt 
four  months  from  August  to  November,  while  its  frequency  fall»  froa 
March  to  May.  Similar  observations  have  been  made  in  Berlin  and  tn  Bide, 
and  there  can  be  no  dciibt  that  the  cause  is  the  heat  of  summer  on  the  um 
hand,  and  the  cold  of  winter  on  the  other  hand,  the  elfcci  being,  however, 
not  immediate,  but  retarded  by  two  or  three  months.*  Such  condittoM 
play  but  a  secondary  and  intermediate  part  in  the  xiiotogy  of  the  ditatt: 
their  effect  is  merely  to  favor,  or  to  hindcFt  the  operation  of  its  re*l 
causes. 

^gf. — Certain  circumstances  remain  to  be  staled,  which  affect  the  dbpo»- 
tion  of  individuals  to  t.ike  enteric  fever  at  particular  times.  Chief  among  (lit* 
is  age.  The  disease  is  fur  more  frequent  in  persons  between  fifteen  and  ihiity 
than  in  those  who  are  either  younger  or  older.  In  babii-s  it  is  very  uncomnion, 
but  in  1864  Murchison  showed  at  the  Pathological  Society  the  tnte>iinea< 
an  infant  six  months  old  who  had  been  attacked  si  the  same  time  wiih  her 
mother.  During  childhood  the  liability  to  the  disease  increai««  from  ytar 
to  year,  but  I  think  it  may  be  a  question  whether  this  does  not  dq>end  upea 
an  augmented  exposure  to  its  exciting  cause.     After  the  age  of  twenty  the 

■  At  Munich  the  influence  of  KftMn  iwrmi  ici  be  rcvcncd,  lli«  muinuni  fircvmlcnot  ti 
enirhc  Tever  licing  in  Kcliruary ;  but  Liebcrmriuct  iuik^'  th't  i^is-  s'lei  all.  au;  le 
but  tbc  mull  of  ji  Hill  greaier  reUidalion  ofihe  ume  xcliai)  wliicli  obtaiat  vbtwtkm. 
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ity  begins  lo  drrlinr,  sft<-r  thirty  more  rapidly,  and  beyond  forty  ri^ry 
few  cues  occur,  flowcvrr,  I  rrmrnitxT  M'cing  cnttiic  ulcers  in  ihc  tiody  of 
Moid  woman  of  <vvcniy,i:x3min<rd  by  Itt.  Wilju;  and  some  foreign  obiiCTvcn 
tttvv  recorded  inslanc<^  in  pfr*om  aged  wvcnty-in'o,  ci(,*lily-iix.  or  even 
oinely.  I.icbrrtncistcr  givrs  a  tabular  ^^alemcni  of  Ihc  proportion  of  cases 
U  nTying  ages  ai  Basic,  corrected  acnording  lo  the  numbers  of  persons 
U  llur  corrc^xinding  ages  in  the  population  generally.  This,  of  course, 
diminbhe  Ihc  diRerrncn  s-cry  considerably,  and  it  seems  to  be  posubic  that 
•rhji  rrtnains  of  them  may  be  due  to  the  protection  acquired  by  having 
abcady  [ussrd  through  the  disease. 

There  tloa  not  apjicar  to  be  any  constant  predominance  of  one  sex  over 
ihe  other  among  patients  sulTcnng  from  enteric  fever.     Licbcnncisier  main- 
tains that  It  n  moTT  apt  to  attack  strong  and  healthy  persons  than  those 
wtto  are  sickly  and  delicate :  and  there  seems  to  be  a  certain  degree  of 
minunity  agajnst  it  among  women  in  pregnancy,  a^er  labor,  and  during 
I  bctstioo.     Several   French  writers  have  declared   that   students,   servants, 
I  and  foreigners  ate  especially  liable  to  conirncc  this  disease  when  they  Rrst 
«xne  to  lire  in  Parts  ;  ai>d  Murchison  has  shown  that  more  ihan  6  per  cent. 
of  the  {uticnts  admitted  into  ihc  London   Fever  lio^^pilal  have  arrived  in 
Loedoo  within  three  nranttn.     This  cannot  merely  indicate,  as  Trousseau 
ttggfOt^  that  such  persons  are  devoid  of  proteclion  fiom  their  not  having 
Amdy  poagcd  through  enieric   fever.     But.  on  the  other  hand,  it  may  not 
Mconnly  prove  that  an  acclimatization  occurs  as  the  effect  of  longer  resi- 
f  daace ;  it  nujr  tacrcly  show  that  certain  individuak  are  so  very  susceptible 
'  to  ibc  poison  as  necesarily  to  succumb  as  soon  as  they  arc  exposed  to  ii. 

'Ulttarj  ^  tht  Retegtuthniff  Emitrie  Fever. — Almost  at  the  beginning  of 
Br  prc^nt  cetilurr.  the  study  of  morbid  anatomy  in  Paris  was  rewarded 
Kr  ■■■-  ■'■-  'Y*KVf  vox  in  the  bodies  of  those  who  died  of  fever  in  that  city 
I  Iti  \a.  wciv  intlomed  and  ulcerated.      The  true  bearings  of  such 

'  oL-> -wx  weiv  not,  however,  al  once  fully  appreciated.     Broussats  and 

Mhert   maintained    that   a  "gutro-cnt^ritc"   was  the  essential   cause  of 
■■ '      r  "     Presently   the  siigpsiion  was  made  by  Serrci  and  Petii   that 
tcttinal  lesions  were  %])eeil)c,  and  resulted  from  the  intfoductiuii  of 
a  potMO  into  the  system,  and  that  ihcy  were  of  an  cmptive  nature,  like 
I  tfie  pmule-i  of  smallpox.     It   was  reserved  for  Brcionncau.  of  Tours,  to 
'  pMit  oat,  in  tSio-19,  tlut  (hey  were  specially  localiied  in  the  solitary  and 
the  Bgminaied  follirles  of  the   ileum.     He  endeavored   to  introduce  tlie 
name   "dothi*nent*rie"  {A»9i^*.  x  pustule,  and  i«-t/m».  intestine)  for  the 
(mct  in  which  ihc}'  occurred.    This  eliinisy  lenn  was  used  by  his  pupil, 
I  TiB—eMB.   but   it   never  met   with  genenl  acceptance.      Unfortimalcly, 
■ocfa  greater  iOcce»  attended  a  proposal  made  by  Louis,  in  1819,  to  desig- 
iwlr  It   "Mvie  typhotde."      This  proposal   vras,   at   least    in    England, 
lamnally  adopted  ;  and  it  greatly  impeded  a  right  understanding  of  the 
Otttiet.     Vpto  that  time,  all  the  French  pliysiiians  who  had  written  upon 
th*-  ir,tr^'ii-.Al  affection  had  oi&umcd  that  the  same  lesion  would  be  found  in 
f .  I  of  the  disease  known  by  the  various  names  of  typhus,  puirid 

fc.....  _..  ji-ver,  etc.  Bm  when  the  morbid  anatomy  of  patients  who  lud 
d*cd  oif  tboe  varieties  of  fever  tame  to  be  investiftated  in  Scotland  and  in 
EncLand.  the  bowels  were  often  found  to  be  healthy.  For  a  time  the 
'  iliBifini  I  was  supposed  lo  be  accidental,  or  of  little  consequence.  Hut 
gtadiMUy  it  became  apparent  that  two  distinct  diseases  were  being  con* 
fcwdid  with  one  another.  The  credit  of  indicating  the  cbnical  dixiinc- 
bMM  between  than  is  divided  by  Murchison  among  a  number  of  ob- 
■nns;  Perry,  of  Gta^ow  (iS^fi),  H.  C.  Lombard,  of  Geneva  (1836), 
GotenJaad  IVnoock,  of  Philadelphia  (1856).  Shattuck,  of  Boston  (1839). 
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H.    C.    Rartow,   of  London  (1840),  A.   P.  Sm-»t,  of  I^ondon  (iSM 
Loiiis.  in  the  Kcontl  t-dilion   of  hin  work,  iiublLshcd  in    1841,   ripnvli 
aniioiinct-d  ih.il  his  "  fiivrc  typhoide  "  aiid  ihe  typhus  of  Ivnglisb  wnkn 
were  Very  dlffcrfnt.     'ITicrc  were,  however,  miuiy  who  iiMinluined  the  Oppo- 
site view,    that  the  two  forms  were  Idi-iitiral,     The  ultimate  issiic  of  tbt 
controversy  mill  Appeared  iirnjcrlain  when,  in    ■  849-5  ■■  J^nner  I«iblishcil  1 
serifs  of  re?ic;ir<-hcs,  liased  upon  olHervutiunN  ni.ide  ill   the  Ix>Rdon   Fnn 
Hospiul,      Ihe  peculiar  value  of  his  jiajieM  l:iy  in    the  proofc   whKb  k 
brought  forward  of  the  fjict  that  the  different  fomuof  fever  owe  their  origa 
to    dihlinct  si>ecifir  laiises.      During    two   or  three    ye4«   he    inve^tiplcd 
with  gre.1l  ure  every  instance  in  which  more  than  one  juticni  was  bnraglu 
from  the  same  house ;  and   he  found  th>[  the  Uter  irasa  invariably  toot- 
sponded  in  character  with  the  fint  one,  even  where  both  kinds  of  foti 
were   prevalent    in   l^ndon    at   the   lime.      All   nutMe<]iienl    writen  w)v 
opinions  carry  weight  have  adopted   the  doctrine  for  which  Jennet    i' 
tended,  and  then;  no  longer  remains  any  doiibt  about  the  tnaitcr.     Wttua 
the  last  few  years,  however,  Louis'  name  of  "typhoid  fever"  has  in  tfaa 
country  been  generally  discarded,     li  could  in  no  case  have  been  ajija 
priate,  since  the  object  in  giving  a  title  to  a  diocase  iv-dU'  dtstinel 
typhm,  but  li.-ible  to  be  mistaken  for  it.  is  to  mark  the  difference 
them,  rather  than  the  resemblance.     But,  further,  ihi.-  very  same  word 
long  iK-en  htl^  used  to  designate  a  group  of  symptoms,  consisting  of  stupof, 
with  low  delirium,   a  dry,    brown  tongue,  sotde^,  etc.,    which  arc  rwBf 
tyfh&id.   since  they  arc  like  those  which  arc  seen  in   typhus.     'ITie  tw 
meanings  neceseanly  led   to  much  confusion.     The  term  tnleric  fevtr.tt 
enltrica.  .is  Dr.  Wilks  projipses,  has  therefore  been  MilMitule>(l,  and  11  ap^iem 
to  me  10  be  very  suitable,  as  indicating  the  fact  that  it  is  characietistie  of 
the  disi-ase  to  be  attended  with  intestinal  lesions,  chough  not.  indeed,  alwjyi 
with  intestinal   symptoms.       Murchison  proposed  as  an   alternative  namt 
*' pyihogenic  fever;"  but  this  has  met  with  very  little  support,  and  it    1 
tnvoh'cs  an  erroneous  teliological  theory. 

It  has  naturally  been  a  point  of  great  tnicrcsi  to  inquire  whether  the 
presence  of  entcrie  fever  can  be  recognised  in  the  descriiHioos  (;iven  '■» 
medical  writers  in  former  centuries;  and  the  answer  is  decidedly  1:1  '  >- 
affirmative.  In  John  Hunter's  Museum  there  still  are  t»o  preiuniiuiu 
showing  the  characteristic  intestinal  lesions;  and  a  well  marked  uuc  «» 
dissected  by  Morgagni.  It  appears,  too,  that  the  disease  is  identical  witk 
the  "slow,  nervous  fever"  which  Gilchrist,  of  Dumfries,  described  tn  1754. 
and  which  Huxham,  in  1738,  distinguished  from  "  putrid  maligiunt "  finrr. 
In  works  of  a  Btitl  earlier  date,  it  must  probably  be  looked  for  ralbcr  aoMMg 
the  "  reraillcnt  fevers,"  attributed  to  the  same  cause  as  that  of  agof. 
The  mistake  of  confounding  enteric  fever  with  malarial  fcvcn  was  commMdy 
committed  in  the  marshy  districts  of  England  up  to  a  very  recent  period, 
and  in  India  they  are  even  now  separated  with  difficulty.  'Hicsc  fai,ti  would 
in  themselves  suggest  that  in  former  times,  when  the  marsh  miasm  «V 
much  more  widely  spread  than  at  present,  the  distinction  would  (ail  10  fat 
Kcognijcd  1  and  an  instance  in  point  is  probably  to  be  found  in  the  writinp  I 
of  Ba^livi  (i6<)6)  and  Lancisi  (1716),  who  recorded  cases  of  fever  ai  RotM 
in  which  the  intestines  were  ukeralcd,  but  which  they  identi5cd  with  tlw 
"hcmitriixus,"  t.  t.,  scroi-tcrtian,  a  form  of  ofuc  mentioned  by  Galen. 

Ckarattrristic  Lesi»nt. — No  other  acute  specific  disease  is  accompojiicd 
by  a  definite  series  of  internal  lesions,  which,  being  peculiar  to  it,  cunititucr 
the  principal  test  of  its  presence  in  all  doubtful  cases  that  end  latally.  It 
is  on  account  of  the  importance  of  these  tcsioDs,  and  also  because  I  wnb 
to  mark  the  distinction  which  is  created  by  them  between  entenc  ietti 
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an<!  Ihc  various  difcxtes  with  which  it  w  mo«  closely  allied,  that  I  describe 
them,  before  entering  tipon  the  clmicii  sympiomB  and  course  of  the  fever. 

iTve  most  imporianl  lestonK  arc  Kituated  in  Fryer's  pultfies  and  in 
the  ifilitary  folliitfi  in  ibc  sniiill  and  Urge  intestines.  These  first  become 
injected  and  swollen,  so  that  thef  project  further  above  the-Ievel  of  the 
surrounding  mucous  membrane  than  is  naturally  the  case,  even  in  children. 
As  a  rule,  they  rise  to  the  height  of  one  or  two  lines  only;  but  in  soniC 
exceptional  cases,  according  to  HoiTmanti,  the  patches  become  as  much  as 
three-eighths  of  an  inch  thick.  In  these  structures,  Louis  and  other  French 
writers  have  described  two  separate  forms  of  affection  under  the  name*  of 
fhquti  m&liet  and  plaquet  durei ;  the  difference  between  them  ii,  however, 
merely  one  of  degree,  the  hard  ones  being  those  in  which  the  change  is 
most  intense  and  most  rapidly  developed.  After  a  few  days  the  redne« 
passes  off,  and  the  diseased  follicles  become  gray,  and  even  white.  So  marked 
is  their  whiteness,  sometimes,  that  they  have  been  compared  to  a  thin 
layer  of  a  soft  medullary  or  encephaloid  new  growth  spread  oat  beneath  the 
mucous  membrane.  The  microscope  shows  that  there  j>  a  very  abundant 
fonnalioD  of  new  cells,  which  are  considerably  larger  than  leucocytes,  have 
larjje  nuclei,  and  often  exhibit  signs  of  multiplying  by  As:»ion.  The*e  celts, 
besides  distending  the  lymph  follicles,  intiltraie  the  interveninn  fibrous 
septa,  and  may  even  spread  into  the  mucous  membrane  above,  and  into 
(he  inteisttces  of  the  muscular  coat  and  subserous  ti.stiie  l>eueath.  I 
have  never  mtw  them  forming  gray  granules  on  the  peritoneal  «iirfaL-e,  at 
i.i  deu-ribed  by  Hoffmann.  But  it  is  Dot  uncommon  for  adjaitenl  Pcyer's 
patches  to  become  fused  together  by  an  extension  of  the  morbid  growth, 
which  thus  may  aflecl  the  whole  circumference  of  the  lower  part  of  the 
ileum  for  some  inches  above  the  valve. 

The  next  occurrence  is  generally  ulceration.  Thu  seems  sometimes 
to  begin  as  an  abrasion  of  the  surface  of  the  dii^eu.ied  Ktlitary  follicles 
or  (Mtches,  and  gradually  to  extend  through  their  mibslance.  But  much 
more  often  the  whole  of  the  infiltrated  litaue,  or  at  least  a  large  part 
of  it,  dies  en  masse.  It  then  forms  a  soft,  shreddy,  Roccutcnt  slouch, 
which  is  of  a  bright  ochrey-yellow  color,  ap|)arentty  from  imbibition 
of  bile  pigment  from  Cecal  matter.  Presently  the  slough  is  delachcd, 
either  entire  or  in  fragments.  There  is  then  exposed  ihc  lloor  of  an  nicer, 
in  which  the  transverse  muscular  fibres  of  the  intestine  arc  often  plainly 
visible,  and  which  is  extremely  thin  and  translucent  when  held  up 
to  the  light.  The  miacular  fibres  themselves  may  undergo  destruction 
to  a  greater  or  lev*  extent,  h)  as  to  lay  bare  the  subserous  ti«oc,  to  the 
imminrnt  risk  of  perforation  into  the  [wriloncal  cavity.  The  edges  of  the 
nicer  are  thin,  soft,  and  rounded  ;  and  when  examined  under  water  they  arc 
seen  to  be  slightly  undermined.  Its  fonn  at  fir«t  corresponds  with  (hat  of 
the  lymphatic  organ  in  which  it  took  its  origin ;  if  in  a  solitary  follicle, 
it  is  small  and  rounded;  if  in  a  Pcyer's  patch,  it  is  usually  elongated  in 
the  direction  of  the  axis  of  the  intestine.  In  the  latter  c.ise,  too,  its  poniion 
is  always  remote  from  the  line  of  attachment  of  the  mesentery.  In  these 
respects,  as  well  as  in  the  characters  of  their  floors  and  edges,  the  ulccn  of 
enteric  fever  differ  from  tubercular  ulcers.  They  never  seem  to  show  any 
signs  of  spreading  by  gradual  destruction  of  their  edges.  And  yet,  at 
advanced  stages  of  the  disease,  it  not  seldom  happens  that  they  arc  found 
to  be  elongated  ttansvcrsety  to  the  axis  of  the  intestine,  (heir  form  being,  in 
fact,  the  reverse  of  that  which  generally  characterizes  them.  At  length, 
their  floors  become  covered  with  a  thin,  gray  layer  of  granulation  tissue,  and 
they  heal  by  the  gradual  growth  of  mucous  membrane  from  their  edges 
toward  ibeir  centres.  1  find,  in  out  records  of  autopsies  at  Guy's  I  lotpiial, 
fire  cases  in  which  death  has  occurred  from  some  other  disease  within  a  few 
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moitlhs  after  recovery  rrom  enteric  fever ;  in  two  of  them  th«  pvtcbn  <WR 
of  a  blarki^h  color,  wiih  slaly  margins;  but  in  the  others  the  cioUKti 
seem  to  have  been  while ;  and  in  one  of  them  it  was  only  on  very  ckM 
examinalion  ihat  a  deviation  from  the  normal  sppearance,  consisting  la  i 
slight  tjnevenneiH  of  surface,  could  be  recognized.  I'herc  is  nrm  tay 
thickening  or  puckering  of  the  afTecicd  tissues  after  this  disease,  so  thii* 
cannot  lead  to  narrowing  of  the  bowel. 

Etiieric  fever  by  no  means  affects  all  the  lymph  glands  of  the  tniesuoci 
equally.  In  a  Urge  number  of  cases  the  solitary  follicles  entirely  esapt; 
in  many  others  those  of  the  ileum  are  alone  attacked  ;  and  when  Ibowof 
the  large  bowel  suffer,  it  is  often  only  in  the  cscum,  or  in  the  ascendiif 
colon  ;  in  a  very  few  instances  the  morbid  change  extends  even  to  the  rectv. 
It  seems,  in  fact,  to  spread  from  the  ileo>csecal  valve  as  from  a  suiiii^ 
point.  Precisely  the  same  thin^  i.t  oluerved  with  Peyer's  paichn:  thi 
highest  of  them  are  very  widom,  if  ever,  affected.  As  a  rule  ihe  lesion  ii 
limited  to  |>atches  within  two  or  three  feet  of  the  valve,  and  sometimes  il 
docs  not  reach  beyond  a  few  inches.  In  very  excepliunal  instance*  t)K 
a^miitated  follicles  remain  altogether  free,  and  the  solitary  follicles  beartk 
whole  brunt  of  the  disea-se.  This  nppircnt  caprice  of  diMribution  in  di<feicH 
cases  cannot  but  snggest  the  inijuiry  whether  there  may  not  be  some  in 
which  no  ylund^  snflcr  at  all,  so  Ihat,  if  ihc  nature  of  the  diaeaie  «nr 
otherwise  doubtful,  the  criterion  alTordcd  by  morbid  anatomy  woold  fill. 
The  near«t  appronrh  to  thi*,  with  which  I  am  oriiiiainled,  is  alTorded  bya 
specimen  which  I  showed  at  one  of  the  meetings  of  the  I'alhologiral  Society 
in  iS7^.  The  only  lesions  in  the  inlesiine  were  the  following  :  "  One  ilJ- 
defined  purplish-red  patch,  of  about  the  size  of  a  shilling,  siiujied  a  liwi 
above  Ihc  valve;  and  a  little  higher  up  another  ]»tch,  procnting  dmiltf 
characters,  except  that  in  its  centre  there  was  a  darker  spot  the  size  of  * 
jjea,  with  a  breach  of  surface,  visible  only  when  it  was  examined  ttndct 
water."  I  think  it  is  by  no  means  unlikely  that  )D  mild  cases  of  enteric 
fever,  such  as  could  never  prove  fatal  except  by  some  accident,  the  inlcuitul 
lesions  arc  often  very  slight,  and  may,  pouibly,  in  rarccosci  be  sllogettia 
absent. 

Again,  il  seldom  or  never  happens  that  at  an  autopsy  all  Ihe  dc 
glands  in  a  case  of  enteric  fever  arc  found  in  Ihe  same  state.  Those  close 
the  valve  are  almost  always  the  furiheit  advanced,  and  very  often  every  si 
is  present,  from  clean  ulcers  below, through  ulcers  containing  scattered tl 
ofsloutih,  to  [hose  in  whidi  sloughs  have  just  been  formed  ;  and  from  th< 
again,  to  patches  which  are  but  slightly  excoriated  on  the  surface  or  oi 
swollen.  Sometimes,  indeed,  the  progression  is  not  perfectly  i^pilsr, 
a  patch  less  affeirted  being  seen  at  a  lower  |)iiint  than  one  which  a  more 
affected.  Most  f>atholngists  think  thai  these  differences  depend  upon  the 
fact  that  the  follicles  are  atlnrkcd,  not  simultaneouitly,  but  in  succes- 
sion. Dr.  Moxon,  however,  is  of  opinion  that  the  morbid  change  is  of  lea 
severity,  ralher  than  of  later  date,  in  the  higher  patches.  He  thinks 
Ihe  greater  tendency  to  destruction  of  those  which  lie  ai  ihe  extreme  1 
end  of  the  ileum  is  due  to  the  irritating  contact  of  the  intestinal  rontenti, 
held  back  by  Ihe  action  of  the  valve  upon  them.  Such  a  view,  howe»-er. 
seems  to  me  to  be  contradicted  by  the  details  of  the  differences  which  ire 
observed,  as  I  h.ive  stated  ihcm  above,  and  I  shall  presently  point  out  that 
in  some  of  the  more  protraclcd  cases  of  enteric  fever  there  can  be  Uttle 
doubl  ihnl  the  glands  are  affected  successively  and  at  considerable  inlcmb 
of  lime. 

Bui  the  swollen  glands,  instead  of  sloughing  or  ulceritting.  someli 
entirely  subside,  as  was  long  ago  pointed  out  by  Chomel  and  Louis.  ' 
original  idea  was  thai  the  morbid  material  in  the  follicles  underwent  soften' 
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and  il»i  thev  riipttircd  so  as  to  allow  it  to  <r«:apc  into  the  channel  of  the 
inroJinc.  llofTmann  Mill  says  that  thU  often  occurs,  and  Ihat  the  follicles 
Ixrcomc  Gained  in  consoiucncc  of  there  being  at  thcsame  lime  a  litllc  hemor- 
rhage, so  thai  the  I'eycr's  patches  acquire  a  dotted  appearance  or  exhibit,  as 
th<  I'Vench  tetm  it,  the  ital  f^itlilli.  I  thought  ihal  this  condilion,  which 
has  al^o  been  compared  lo  a  shaven  beard .  had  been  proved  to  be  at  any  rate 
not  i)cciiliar  to  enteric  fever,  seeing  that  it  is  not  uncommon  in  those  who 
have  died  from  other  causes  and  at  all  ages.  But  HoEToiann  is  Mill  disposed 
to  tnainiain  that  its  origin  is  always  in  a  former  attack  of  the  disease,  which 
may  haveoccDrrcdsolongagoasiohavcbccn  forgotten.  lis  fre<]ucncy  in  the 
bodies  of  those  who  have  lived  in  Ba^c,  where  enteric  fever  is  very  prcvalcnti 
has  ted  him  to  speak  of  il  in  joke  an  the  Ut^itimmioH  for  residence  in  that 
town.  However  this  may  be.  there  seems  to  be  no  doubt  that  subiidcnce  of 
the  swollen  glands  often  takes  place  in  a  very  difTcrcnt  manner,  namely,  by 
disintegration  of  thcccll  growth  in  the  follicles,  and  by  its  undergoing  absorp- 
tion like  an  inflammatory  exudation.  Among  cases  which  end  in  recovery 
il  is,  perhaps,  not  uncominoii  for  all  the  patches  and  all  the  solitary  glands 
which  are  alTccicd  to  take  thb  course,  but  when  death  occurs  at  an  advanced 
stage  il  very  rarely  happen.tihat  some  are  not  found  ulcerated.  I  have  only 
met  wiih  one  instance  of  the  kind  ;  the  patient  died  on  the  invent y- first  day, 
and  the  patches  were  found  swollen,  raised  and  reddened,  hut  marked  by  irre- 
j;ular  depressed  tines  and  !i;Ktces  «o  that  they  hud  a  reticulated  appearance. 
They  were  no!  "  medullary  "  in  character,  as  would  probably  have  been  the 
CSM  if  the  uffeclion  had  t>een  early  ;  there  was  no  trace  of  slouching  or 
ulceration.  I  preserved  the  specimen  in  spirit  for  the  Museum,  but  altera  few 
weeks  il  shon-ed  nothing.  <'hnmel  dewribed  ptaqats  A  surftue  rftitulfe  ax  a 
s]>ecial  modilicatiun  of  the  enteric  legion,  but  since,  as  HolTmann  points  ogt, 
reticulation  indicates  that  the  Kepta  between  the  follicles  are  more  swollen 
th.!!!  (he  follicles  ihemtelvcs,  and  since  the  morbid  change  b^ins  in  the  fol- 
licles and  affects  the  septa  secondarily,  such  a  condition  can  hardly  occur 
except  as  the  result  of  their  siibndence.  As  a  rule,  absorption  i«  found  lo 
have  taken  place  in  certain  patches  only,  or  even  in  parts  of  them,  while 
elsewhere  there  are  sloughs  or  ulcers.  Thus  in  1863  Dr.  Wilks  examined  a 
case  in  which,  while  the  solitary  follicles  had  each  a  depression  in  its  centre, 
some  patches  appeared  to  be  in  a  state  of  retrogression,  parts  of  thinn  only 
being  slightly  ratted  and  nodular. 

Il  IS  a  matter  of  wme  practical  importance  to  determine  as  accurately  as 
possible  the  dates  at  which,  reckoningfrom  the  commencement  of  the  disease, 
one  may  expect  (o  meet  with  the  several  sl^es  of  the  intestinal  lesions. 
According  to  l,iebermei*tcr,  the  first  week  is  occupied  by  swelling  and  infil- 
tration of  the  lymph  glands  of  the  bowel;  during  the  second  week  theycilhcr 
slough  or  begin  to  subside;  in  Ihc  third  week  any  sloughs  that  may  hare 
formed  become  detached,  so  that  by  the  end  of  it  all  the  ulcers  have  clean 
floors  ;  during  the  fourth  week  they  begin  to  heal,  but  the  process  is  often  not 
completed  until  a  considerably  later  period.  This  statcmeni  is  easy  to  remem- 
ber, and  for  many  cases  it  is  probably  accurate,  but  it  certainly  is  not  uni- 
versally applic.nblc  in  such  away  that  a  pathologist  should  be  able,  from  the 
appearances  observed  after  death  in  a  given  case,  lo  state  positively  the  dura- 
tion of  the  patient's  illness.  According  loTrousseau.  ihcswcUingof  the  intes- 
tinal glands  does  not  begin  to  appear  until  ihc  fourth  or  fifth  day  ;  according 
to  Chomct  and  Louis,  not  until  the  seventh  or  eighth  day;  but  Brislowe 
and  Hoffmann  found  them  enlarged  in  coses  fatal  on  the  fifth  and  fourth  davs 
respectively  ;  and  Murchison  relates  one  instance,  that  of  a  girl  who  died 
forty-seven  hours  after  being  suddenly  attacked  with  vomiting  and  fever,  in 
which  the  solitary  follicles  were  of  the  site  of  hemp  seeds  or  split  peas,  Peyer's 
patches  being  al&o  similarly  alTcclcd.  But  it  seems  to  me  very  doubtful  whether 
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the  disease  did  not,  in  that  case,  begin  earlier  than  its  symptoms.  The 
remark  applies  to  ccnain  cases  qiiolcd  by  Murchison,  in  which  skagk 
with  ihc  usiul  characters  have  been  found  in  patients  who  have  bcenbnia 
&lior<  lime  ill  ;  and  in  1871,  a  man  died  in  Guy's  Hospital,  who  had  bret 
dcfiiiilely  attacked  twelve  days  before  his  death  with  shivering  and  achin; 
pains  in  his  limbs,  so  that  he  was  obliged  to  go  home,  but  liis  inicstine  too- 
tained  extensive  ulcers,  all  of  which  had  clean  fioora  except  one.  ihb  haviof^ 
a  few  fratfti^enEs  of  slough  still  adherent  to  ii.  Surely  the  lesion  musi  kin 
been  in  progress  before  his  illness  bcg^n.  On  the  other  hand,  it  is  not  ne- 
common,  in  cases  fatal  at  the  end  of  six  or  seven  weeks  of  continuous  fe*er, 

10  find  sloughs  still  adhering  to  several  of  the  patches,  while  oiliert  m 
merely  swollen  and  medullary  looking.  But  probably  the  lesions  are  tlxff 
of  diflereni  dales,  and  have  been  developed  in  successive  outbreaks  u 
intervals  of  a  fortnight  or  longer.  In  (he  caic  of  a  boy  who  had  been  illfut 
five  weeks,  and  who  died  in  Guy's  Hospital,  on  October  36th,  li'o,  Vi- 
Goodhart  dexcriba  the  glands  as  flcsliy  looking,  and  as  just  beginniag  10 
ulcerate,  «o  that  he  would  have  supposed  the  disease  to  be  at  about  the  cigkck 
or  the  ninth  day.  Doubtless  some  other  glands  hod  been  alTecied  fron  \kt 
lintt  but  had  afierward.s  aubiided. 

Another   leMon    in   enteric   fever   has   its  seat    in  the  mestHlerie 

anJs.     This  doen  oot  appear  to  be  absolutely  constant;  at  tea^t,  I 

Tn  the  recordii  of  aulopsien  at  Guy's,  two  cases,  one  of  them  fatal  on 

seventeenth  day,  in  which  the  viands  are  said  not  to  have  been  enbi_ 

11  may  be  procnt  at  a  very  early  period  of  the  disease  ;  thus,  in  Hoffnunn'i 
ca.sc,  uial  on  the  fourth  day,  the  glands  were  already  of  twice  the  nonnal  iitt. 
That  it  results  from  the  absorption  by  the  lacteals  of  matten  from  the  afleclc4 
parts  of  the  intestines  is  protrabte  from  the  fact  that,  in  many  indancet  Ike 
lower  glands  corresponding  with  theve  parts,  are  alone  attacked  ;  but  vtxat- 
limes  the  glands  in  the  upper  portion  of  the  mesentery  become  also  inrolred. 
and  even  (as  in  a  case  which  I  inspected  in  1878)  glands  in  the  poitil 
fissure,  close  to  the  liver.  As  a  rule,  the  enlargement  is  moderate,  the  dis- 
eased glands  not  being  larger  than  hnzel  nuts,  but  they  may  be  as  big  ai 
horse  chestnuts,  projecting  conspicuously  from  the  mi-scntery.  Their  mI^ 
stance  is  while,  or  gray,  or  pinkish,  with  spots  of  hemorrhage.  Uitdei  the 
microscope  they  arc  found  to  contain  large  cells,  some  of  which  have  twoer 
more  nuclei,  like  those  in  the  intestinal  follicles.  Suppuration  sometiMS 
occurs,  or  partial  sloughing,  and  under  such  circumstances  a  cheesy  mw 
may  icsuli  if  the  disease  subsides.  Bui  I  confess  to  feeling  very  doubtM 
whether  HofTniann  is  right  in  saying  thai  caseation,  or  the  deposilioB  of 
calcareous  salts,  may  form  part  of  the  ordinary  retrograde  process. 

Wagner  and  other  German  pathologists  describe  the  frequent  occv> 
rcncc  of  minule  gray  nodules — sometimes  visible  10  the  naked  eye,  sotncli: 
microscopic — in  the  substance  of  the  liver  and  of  the  kidneys.  Hoffi 
noted  their  presence  in  thirty-eight  among  two  hundred  and  fifty  caxs-' 
The  only  instance  that  1  know  of  in  which  a  similar  olKcrvaiion  has  beta 
made  at  Guy's  Hospital  was  by  Dr.  Goodhart,  in  1879,  in  the  case  of  agnl. 
aged  17.  If  it  stood  alone,  one  might,  of  course,  suppose  that  an  acoie 
tuberculosis  was  accidentally  developing  itself  at  the  sanw  time,  just  » 
occurred  in  a  child  who  died  a  few  weeks  later  of  scarlatinal  ncphniii; 
but  against  such  a  view  is  the  fact  that  the  lungs  in  the  fever  case  weit 
free. 

IniHliatioH. — This  period  appears  to  vary  within  somewhat  wide  limtUi 
The  date  at  which  a  [latient  receives  the  poison  can  seldom  be  directly  fixed. 
.\t  Guildford,  in  1867.  an  q>idi;mic  was  traced  to  the  fact  thai  con- 
taittinated  water  was  supplied  on   a  single  day,  the  17th   of  August  i  1 
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large  number  of  caaes  came  under  medical  observaiion  on  the  3d  and  the 
4lh  or  Se[iiein1>er,  tn  (hut,  allowance  being  made  for  ttie  gradual  dcvc1o]>- 
rocnt  cif  the  Kvinirtoint,  tlie  incubation  prolMblj-  tailed  atJiJiit  eleven  days. 
On  th«  other  hand,  that  it  may  be  an  ihort  ax  two,  nr  four,  or  eight  dayx 
scem-t  to  have  been  xhowii  by  instances  in  which  the  diftea^e  hu  broken  out 
within  Hich  f)criod.t  after  a  dclinile  exposure  of  the  patient  to  sewer  gaf,  or 
after  his  bavins  drank  cont:iiniuale<l  milk,  or  after  hii  having  linl  arrived 
in  an  infected  locality.  With  regard  to  ca.«e«  in  which  the  incubation  has 
been  siipfiosed  to  tw  prturarled  there  is  great  ihcoreticnl  difficulty.  Persons 
sometimes  have  not  fallen  ill  until  three  weeks,  or  longer,  after  leaving  a 
place  in  which  there  i*  reason  to  believe  thai  they  must  have  taken  the  fever ; 
but  the  qumion  is  at  what  date  the  intestinal  k-sions  be^an  Co  develop 
thcmwlvcs  in  such  coses;  and  this  1  shall  discii!is  almost  directly.  Some 
obscT\-er^  think  that  the  incubation  varies  according  to  the  mode  in  which 
the  poison  enters  the  body,  being  shorter  when  it  is  inhaled  with  the  breath, 
longer  when  it  is  swallowed  in  drinking  water. 

Coursr. — The  commencement  of  enteric  fever  if  generally  slow  and 
insidioits.  The  patient  feels  depressed  and  weary,  more  and  more  so  every 
day.  He  has  headache,  and  giddiness,  and  pains  in  his  back  and  limbs. 
He  loses  appetite  ;  he  may  vomit  or  have  diarthora  ;  or,  if  he  takes  an  ape- 
rient under  the  idea  that  it  will  set  him  right  again,  his  bowels  may  remain 
relaxed.  After  about  6ve  or  six  days  he  becomes  so  iU  that  he  has  to  give 
up  work  and  take  to  his  bed.  In  such  a  case  the  duration  of  his  illness  is 
reckoned  from  the  day  at  which  be  first  felt  ailing.  There  arc.  however, 
some  casics  in  which  marked  symptoms  sec  in  with  chilliness,  or  even  a  rigor, 
so  that  medical  asjiiiiancc  is  at  once  sent  for.  If  then,  on  inquiry,  it  appears 
that  the  patient  has  been  unwell  for  a  few  days  previously,  (be  diseaie  is 
said  10  have  had  a  pri^Jrifmal slas^e.  It  is  clear  that  we  ouffhi  to  count  the 
whole  duration  of  such  cases.  For  I  have  already  remarked  that  the  lesions 
are  often  found  after  death  10  be  further  advanc«l  than  had  been  expected 
from  the  clinical  history.  It  may  even  happen  that  malaise  and  other  slight 
symptoms  run  on  for  Iwo  or  three  weeks,  or  lunger  still,  and  that  afterward 
a  definite  illness  begins,  the  subaeiiucnt  cour»  of  which  is  not  shorter  than 
UMjal.  TheM!  instances  create  a  dilficully  from  which  Dr.  Irvine  fairly 
enough  proposed  to  escape  by  assuming  that  the  apparent  primary  attack  is 
in  reality  a  rclapic,  which,  according  to  circumstances,  may  either  he  inter* 
current  or  independent.  But  it  must  not  be  fotgollen  that  such  a  theory 
involves  the  imfxistibility  of  proving  that  the  incubation  of  the  disease  is  ever 
prolonged,  since  one  could  nut  deny  that  in  certain  cases  the  real  primary 
altank  may  l>e  allugelher  latent.  A  case  referred  to  at  p.  200  ^hows  that 
even  the  evidei»ce  afforded  by  an  autopsy  would  not  be  conclusive,  .\fter 
all,  however,  the  only  praclii:al  jmint  is  that  in  every  instance  of  thii  kind, 
whether  the  {latient  may  or  may  nut  have  been  ailing  before  he  fell  ill,  one 
Ditst  be  prepared  in  case  of  death  tu  And  some  of  I'eycr's  {mlchcs  present* 
iog  appearances  corres)K)iiding  with  an  advanced  stage  of  the  disease.  In 
some  very  exceiilional  i:ases,  enteric  fever  tets  in  with  sudden  maniacal 
delirium,  so  that  the  [Mlienl's  removal  to  a  lunatic  asylum  may  appc.ir  tu  l>e 
necessary  until  the  real  nature  of  his  case  tit  manifested. 

According  to  Wunderlich,  the  trm(teralurt  during  t'he  first  three  or  four 
days  rises  in  a  xigzag  fashion  ;  from  morning  to  evening  there  is  an  accent 
of  about  3°  r.,  from  evening  to  morning  a  fall  of  about  t*.  The  result  there- 
fore is  that  each  evening  the  thermometer  stands  at  about  j"  higher  tlun  on 
the  evening  before,  and  he  declared  this  course  to  be  in  itself  toleiably 
decisive  for  diagnwiic  puqKises,  so  that  enteric  fever  might  generally  be 
excluded  if  the  temperature  rote  during  the  first  two  days  to  104"  i  if  (at 


204 


TEMfERATURE,   PL'LSE,  ETC. 


leant  in  a  patient  undn-  middle  age)  it  did  nol  rise  tielween  the  fourth  and 
the  sixth  day  to  103.  r"  ;  if  it  stood  at  the  same  level  on  Itro  successive 
morning*  or  on  two  succctsivc  evenings ;  or  if  it  was  ever  lower  than  al  ihc 
same  hour  on  the  previous  day.  He  did,  indeed,  point  out  that  this  stage 
of  the  disease  comparatively  seldom  comes  under  niedical  observaiiot),  but 
he  scrms  to  have  overlooked  the  fact  that  the  exceptional  cases  in  which  its 
onset  is  marked  hy  definite  symptoms  are  almost  llie  onlyoncs  in  which  one 
is  likely  to  have  To  use  the  thermometer  during  the  first  few  days,  so  that 
theyslTord  no  proof  That  similar  rcsuhs  irould  be  obtained  incases  beginning 
in  Ihc  usual  insidious  manner.  Jcnncr  renuivked  to  the  Clinical  Society,  in 
1875,  that  in  private  practice  there  were  found  to  be  numerous  exceptions 
lo  one  of  Wundcrlich's  rules,  and  this  certainly  accords  with  my  more 
limited  experience  in  the  matter.  In  1879  a  patient  in  Guy's  Hospital, 
convalescent  from  pleuritic  effusion,  was  aitai-kcd  with  enteric  fever.  He 
first  felt  unwell,  on  April  id,  and  his  temperature  immediately  rose  from 
9^.6°  to  lot. 6^ ;  next  day  he  liad  rigors ;  on  April  4th  there  were  charac- 
ICTtsiic  stools;  on  April  8th  rose  spots  appeared.  In  1878  a  girl  was 
admitted  who  had  been  carefully  watched  from  the  third  day  of  her  illness 
by  Dr.  Ingoldby;  the  morning  and  evening  temperatures  were  on  that  day 
103.4°  and  105.1°  reipectively,  on  the  fourth  clay  they  were  103,4"  and 
104.1°,  on  the  fifth  day  103.4°  and  lof.j",  on  the  sixth  103.5°  ^™  io4.a°- 

As  the  disease  advances  the  patient'tiiiatc  slowly  become* more  and  more 
serious.  He  generally  grows  weaker  from  day  lo  day,  his  mental  faculties 
are  more  obscured,  he  manifest*  lew  concern  about  his  own  condition.  Yet 
the  maximum  temperature  to  be  aliained  in  the  whole  course  of  the  fever  is 
often  regUtered  hy  the  fourth,  the  sixth,  or  the  eighth  evening.  From  that 
lime  the  thermometer  indicates  only  trifling  variations  during  the  next  ten 
or  fourteen  days;  in  the  morning  it  generally  stand''  one  or  two  degrees 
lower  than  in  the  evening.  The  skin  may  either  be  dry  or  m0i.1l.  Profuie 
pci!<ptralions  are  by  no  means  infretjucnt,  eitpecially  at  night ;  they  may  he 
3c<;ompanied  by  an  abundant  eruption  of  sudamina,  especially  toward  the 
end  of  the  second  and  in  the  third  week,  and  then  again  lead  at  a  still  later 
period  to  desquamation  of  the  nilicle  of  the  chest  and  abdomen,  the  im|>ort- 
ance  of  which  lies  only  in  the  fact  that  its  cat»e  may  he  misundcnlood. 

The  at/>ut  of  a  patient  with  enteric  fever  is  in  genera!  that  of  Unguor 
and  weariness ;  the  face  is  not  dusky  nor  the  nspccl  stupid,  as  in  typhus. 
There  is  usually  pallor;  with  a  circumscribed  pink  Ilu»h  on  one  or  both 
cheeks  especially  toward  the  latter  part  of  the  day  or  when  food  or  stiiDii* 
Unt  has  been  recently  given, 

Thefiu/tf  may  not  be  very  rapid  ;  its  beats  arc  generally  from  100  to  110 
per  minute,  but  sometimes  they  remain  at  the  normal  rate,  or  arc  even  less 
freijucnt.  Murchison  lays  stress  on  the  liability  to  variations  in  the  pulse- 
rate  at  different  periods  of  the  day,  in  correspondence  with  the  fluctuations 
of  the  temperature  or  independently  of  them.  Changes  of  posture  also 
affect  it  much  more  than  in  health,  but  the  most  important  peculiarity  of 
the  pulw  is  its  soft,  compressible  character,  with  a  dicrotism  which  may 
be  *o  marked  that  an  unskilled  observer  may  actually  count  it  at  twice  the 
freipicncy  of  the  heart's  beats.  These  fcatores  arc  well  shown  by  Ihesphyg- 
mograph.  The  irfalAing  i%  more  or  less  quickened.  In  many  cases  bron- 
chitis IS  present  from  an  early  period. 

The  s/'/<rrn  becomes  enlarged  in  the  course  of  the  first  week,  and  by 
the  end  of  the  second  week  il  is  often  two  or  three  times  its  normal  site. 
Sometimes  its  edges  can  be  felt  below  the  ribs,  but  in  most  cases  its  position 
can  be  mapped  out  only  by  percussion.  Indeed,  !,  for  my  part,  think  thai 
even  this  method  of  detecting  enlargement  of  the  spleen  oficn  fails,  and 
that  as  3  symptom  it  is  of  far  less  clinical  value  than  most  writers  slate. 
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with  T«fiODant  lungs  and  a  Tull  Itimid  abdomen,  I  believe  thu  the  organ 
may  be  many  ounces  heavier  than  natural,  without  (here  being  any  apprc* 
ciable  percussion  dullness  over  it.  Nor  b  i<  a  (act  that  the  spleen  i.t  alwa)-s 
found  after  death  to  be  swollen,  even  in  young  hubjecii  who  have  succumbed 
when  the  disease  is  at  its  highest.  1  have  notes  of  instances  in  whii:h  it 
wrighcd  only  four,  five,  or  six  ounces.  Its  substance  may  be  much  softened. 
but  it  is  not  unfrequently  ficm. 

Epistaxis  is  of  rather  frequent  occurrence,  especially  soon  after  the  com* 
inencement  of  the  di-teaie.     Il  may  be  so  iirofuse  as  to  destroy  life. 

At  about  (he  end  of  the  first  week  there  apgiears  the  rust  rath,  which  is 
the  one  symptom  of  enteric  tevL-r  that  ii  almost,  if  not  tiuiie,  [lalhognomonic. 
This  is  no<  alwayx  the  earliest  cutaneous  alfec(ioi)  obst^tvcd  in  the  disease, 
for  it  is  sometimes  preceded  by  a  diffused  MrarUlinotd  eruption  which  cocoes 
out  two  or  three  days  sooner,  and  which  may  be  attended  with  a  slight 
sore  throat,  k>  that  it  has  led  to  a  mistaken  diagnosis  in  several  instances. 
The  rose  rash  itself  tc,  of  all  rashes,  generally  ihc  least  contpicnoit«  ;  loan 
untrained  observer  the  idea  seems  almird  of  aiiaching  great  signiRcancc  to 
tlve  presence  of  small  red  jpots  hardly  larger  than  pins'  heads  the  whole 
Dumber  of  which  may  not  exceed  len  or  twenty.  Vet,  although  a  case  which 
1  shall  briefly  relate  further  on  seems  to  show  that  similar  spots  may  very 
rarely  be  seen  in  at  least  one  other  disease,  miliary  tuberculosis  of  ihc 
lungs,  one  L-t,  I  think,  justified  in  regarding  them,  when  well  marked, 
as  practically  conclusive  of  the  presence  of  enteric  fever.  But  1  ([uitc 
agree  with  Murchison  that  it  is  often  impossible  to  say  of  individual 
spots  whether  they  ate  realty  rose  s|K>ts,  or  what,  for  want  of  a  belter  name, 
he  terms  "ordinary  pimples."  The  regions  in  which  ihcy  are  most  often 
looked  for  are  the  lower  part  of  the  chest  and  the  front  and  steles  of  the 
abdomen;  but  the  same  author  speaks  of  having  often  found  them  on  the 
back  when  there  were  none  anywhere  else.  ]n  exceptional  cases  ihcy  arc 
scattered  thickly  over  the  whole  of  the  trunk,  and  even  upon  the  face  and 
the  limbs,  The  date  at  which  they  lirst  appear  is  usually  between  the 
seventh  and  the  twelfth  day,  sometimes  as  early  as  the  fifth  or  sixth  day 
from  the  commencement  of  symptoms,  sometimes  not  before  the  fourteenth 
or  even  the  twentieth  day,  Licbctmcister  speaks  with  hesitation  as  to  their 
ever  being  absent  throughout  the  whole  course  of  the  disease ;  but  it  is  cer- 
tain that,  in  children,  especially,  one  fails  to  observe  them  in  many  cases  in 
which  careful  search  is  made  every  day.  They  can  not  only  be  seen,  but 
felt,  as  Touoded,  anooth,  solid  papules;  their  color,  which  is  pink  or  rose- 
red,  disappeara  beneath  the  pressure  of  the  linger;  they  never  become 
petechial  ;  after  death  they  are  invisible.  In  some  exceptional  cases  it  is 
said  that  their  summits  are  vesicular.  One  of  their  most  important  char- 
acters is  that  they  appear  in  succesuve  crops,  so  that  although  the  duration 
of  the  rash  as  a  whole  may  be  from  one  to  three  weeks,  each  individual  ^ot 
never  remains  for  more  than  three,  four,  or  five  days,  sometimes  not  longer, 
even,  than  twenty-four  hours.  It  has  sometimes  been  noticed  that  tliey  have 
come  out  in  large  numbers  after  a  warm  bath,  or  (hat  they  have  first  shown 
(benttclves  on  a  part  tliat  had  been  reddened  by  mustard. 

Next  in  importance,  as  helping  to  distinguish  enteric  fever  from  other 
acute  specific  diseases  with  which  tt  may  t>e  confounded,  are  certain  symp- 
toms referable  to  the  digestive  organs.  The  lan^e,  even  at  first,  while 
it  b  covered  with  a  white  fur,  has  commonly- a  bright-red  tip  and  bright- red 
edges.  In  the  courae  of  the  second  week  it  often  becomes  clean,  and  its 
whole  surface  mar  then  be  of  the  same  vivid  color,  and  smooth  as  though 
it  had  been  glazed.  It  sometimes  remains  moist,  soroeiitues  becomes  dry ;  and 
deep  painful  transvene  fLisures  often  form  in  it.  I  need  hardly  meniion  ano- 
rexia and  thirst,  which  arc  common  to  this  and  to  almost  every  other  febrile 
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complaint ;  nor  i»  mtich  strcn  to  be  laid  upon  nauwa  and  vomiting,  althoogb 
ihcy  arc  very  often  cotnplaintd  of  al  the  commencement.  But  thcoccurreow 
of  diarrhfra  is  of  considornblc  diagnoMic  significance.  Somctimn,  indrcd, 
it  is  not  present  nt  any  period  of  the  di»c»c.  The  propoTlioii  of  <>uch  caan 
probably  varict  in  difTcrcnt  places  and  in  difTerent  years,  but  Murchiwn, 
as  the  result  of  his  exjienence,  rrom  1S62  to  1873,  places  ii  at  one  fifth. 
And  in  inanyolher  instances  the  bowcb  cease  to  bcreUtcd  when  the  paiirnl 
has  been  ill  for  a  few  da^,  or  they  lirst  begin  to  do  so  during  the  ihitd  ce 
the  fourth  week.  I^uis  slated,  and  Murchison  has  conlirnicd  it,  tla^ 
as  a  rule,  the  severity  of  enteric  fever  is  proportionate  to  the  urgency  aad 
pcnistcncc  of  the  diarrhoea.  But  it  is  to  be  observed  that  there  is  DO 
Dccestary  relation  between  the  symptom  in  question  and  the  extent  of  Ibt 
intestinal  lesions  in  this  disease.  It  h-bs  thought  by  Addison  that  diar- 
rhcea  was  more  constancy  present  when  the  colon  was  ulcerated  than  wboi 
the  morbid  change  was  confined  to  the  glands  of  the  ileum  ;*  but  if  sucb  1 
rule  exists,  it  is  certainly  not  without  exceptions.  The  number  of  the  etacai- 
tions  is  generally  about  four  to  six  in  the  twenty-four  houra;  but  «oae- 
times  it  is  much  luorc.  The  stools  have  an  appearance  which  hat  bees 
compared  with  that  of  pea  soup,  and  which,  although  not  uncommon  is 
other  intestinal  atTeclions,  is  probably  seen  in  no  general  disea.v  eiec[A 
enteric  fever,  the  color  is  yellowish,  almost  like  that  of  yellow  ocluc. 
Addison  used  to  lay  siic%  on  their  being  almost  identical  with  the  nornil 
contents  of  the  small  iniesiine,  and  he  supposed  that  they  were  hurried  M 
through  the  brgc  bowel  and  discharged  without  having  undergone  the 
us.ua I  changes  there.  Albumen  Is  present  in  considerable  quantity.  Ttc 
rent'tion  is  alkaline,  and  there  are  very  numerous  crystals  of  the  "triple 
phosphate."  Bluod  may  often  be  recognised  microscopically  or  in  the  foia 
uf  small  clots,  even  when  the  patient  has  been  ill  las  than  a  week,  so  Itai 
ulceration  is  not  likely  to  have  begun.  Of  abundant  intestinal  hcntorrhogei 
as  a  serious  complication,  1  shall  speak  further  on.  I  am  under  the  imprt» 
sion  that  Dr.  John  Harley  (tni  pointed  out  the  importance,  in  all  douttfal 
cases,  of  searching  during  the  third  week  for  fragments  of  the  sloughs  frM 
Pcycr's  patches.  He  advises  that  the  stools  should  be  strained  through  ■ 
little  net,  and  that  the  matters  caught  upon  it  should  be  washed  and  then 
examined  by  a  lens  when  flocculcnt  shreds  may  be  obtained,  in  which  the 
remains  of  intestinal  follicles  can  be  plainly  recognized.  In  1873  a  lun 
died  in  Guy's  Hospital,  who  two  days  before  his  death  passed  a  slough  an 
inch  and  a  half  long,  in  which  muscular  fibres  were  discerned  ;  at  tbe 
autopsy  the  corresponding  ulcer  was  found  to  be  two  inches  in  length  and, 
10  have  the  peritoneum  exposed  in  its  floor. 

Another  sign  of  intestinal  disturbance  is,  in  some  cases,  the  prodi 
on  pressure  (which  niu§t  be  cautiously  exerted)  of  a  gurgling  sound  is 
right  iliac  fossa.  There  may  also  be  more  or  leas  tenderness  in  this  regii 
and  tbe  patient  may  complain  of  pain  ihcrc  or  in  other  parts  of  the  al 
men.  During  the  second  week  of  the  disease  the  bowels  generally  becoae 
distended  with  gas,  so  that  the  abdomen  assumes  a  rounded  form.  Some- 
limes  the  enlargement  is  extreme,  const  imting  what  is  termed"  mdconfia" 
This  is  a  grave  symptom.  Murchison  siiys  that  the  colon  is  tbe  chief  WJt 
of  the  accumulation,  and  (hat  the  bulging  is  therefore  at  the  sida  raUxr 
than  in  front. 

The  urine  is  al  first  scanty  and  high  colored,  and  may  remain  10  thraagh- 
out  the  whole  course  of  the  disease,  but  after  a  time  it  may  become  cof>*g«K 
[Kite,  and  of  a  low  specific  gravity.  Toward  the  end  of  the  third  week  ■> 
often  contains  albumen  in  small,  and  sometimes  in  large,  quantity ;  then 
may  be  even  hematuria. 

[*Thcnnie  waiobNfved  by  Mr.  Bask  aiibe  Dreadnought  lIocjiluL — Eii.] 
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In  some  mild  cases  of  cnlcric  ferer.  (erebml  tympttmt  are  almost  absent. 
In  the  course  of  the  second  week  the  headache  subsides,  and  the  patient  may 
seem  to  have  but  little  the  nutter  with  him.  There  is  no  doubt  thjit  before 
the  thcrmonieler  came  into  use  persons  were  often  wrongly  allowed,  and 
even  persuaded,  to  leave  their  beds  with  the  disease  still  upon  them.  There 
U  not  always  very  much  muscular  prostration.  Murchison  says  thai  forty- 
four  out  of  one  hundred  patients  under  his  care  were  all  always  able 
to  sit  up,  and  to  get  out  to  the  ni^'hi  chair.  But  in  the  third  wc«k,  or  even 
earlier,  many  do  become  altogether  helpless  and  lie  upon  the  back,  uiuble 
even  to  ttirn  over  to  cither  side.  In  such  cases  the  hands  and  the  tongue  are 
tremulous  ;  there  is  sometimes,  but  rarely,  inability  to  protrude  the  tongue. 
Jenner  be  lie  vest  that  a  disproportionate  intensity  of  tremor,  as  compared  with 
other  nervouisymptoms,  is  of  diagnosttcand  prognostic  signilicancc,  potniinK 
to  the  presence  of  deep  ulceration  of  (Ik  inicsiioe,  such  as  is  likely  lu  lead 
to  perforation  or  to  duigerous  hemorrhage;  and  a  siroibir  statement  w-a« 
made  by  Murchison.  In  some  rare  cases  the  limbs  or  the  trunk  become 
rifftd,  or  the  back  of  the  neck  is  retracted,  or  there  is  strabismus,  or  spasm 
of  the  pliaryns,  or  trismus.  Murcltison's  large  experience  yielded  him  only 
sis  instances  of  the  occurrence  of  epileptiform  convulsions.  There  may  be 
all  degrees  of  delirium  in  this  disease,  from  the  slightest  rambling  or 
moaning  during  sleep  to  the  most  violent  maniacal  excitement,  with  the 
patient  screammg  or  shouting  for  hout«  together.  Liebermci.iter  remarks 
that  one  may  sometimes  fail  to  appreciate  the  extent  to  which  the  mental 
power*  are  enfeebled  ;  a  man  may  answer  onestions  as  to  hi*  actual  condi- 
tion clearly,  but  when  axked  how  lung  he  has  been  ill,  what  is  the  day  of 
the  week,  what  the  month,  what  the  ^'ear,  he  may  be  altogether  unable  to 
reply,  .'\clivc,  noUy  delirium  (which  is  more  common  in  enteric  fever  than 
in  lyphoi  I  is  always  a  dangerou%  symptom.  A  condition  resembling  deli- 
ritiTO  iremcnt  i.s  comparatively  infrc<]iient,  even  in  pertons  who  have  been 
intemperate.  Sometimes  the  patient  unexpectedly  jumps  out  of  bed,  and 
may  throw  himwlf  out  of  the  window.  Or,  as  (iairdncr  oteerves,  be  may  lie 
for  several  days  perfectly  still  and  quiet,  apiKirenily  understanding  every- 
thing that  is  said  or  done,  but  unable  to  articulate  intelligible  replies.  The 
pufilt  in  enteric  fever  are  almost  always  dilated,  as  Jenner  first  remarked; 
but  .Murchison  observes  that  where  there  is  complete  unconsciousness  they 
may  be  as  narrowly  contracted  as  in  any  case  of  typhus. 

RttoiHtien. — When  recovery  is  to  take  place  the  fever  sometimes,  though 
very  rarely,  subsides  by  a  crisis.  A  medical  friend  of  mine,  in  whom  the  tem- 
perature from  morning  to  evening  had  been  ranging  from  ioi°  to  103°  with 
almost  absolute  regularity,  was  found,  on  what  was  calculated  to  be  about 
the  I  weniiclh  evening,  to  have  a  temperature  of  only  tot.i';  next  morning  it 
was  100°,  in  the  evening  99.3" ;  on  the  twenty-second  morning  it  was  98.3% 
and  for  several  days  afterward  it  rcntnincd  slightly  below  normal.  Hut  th« 
rule  is  that  at  some  period  of  the  disease,  generally  toward  the  end  of  the 
third  week,  the  morning  temperatures  begin  to  fall,  while  the  evening  tem- 
peratures rise  to  the  same  level  as  before.  In  other  words,  on  a  daily  chart, 
a  series  of  exceedingly  acute  zigzags  arc  formed.  v\fier  a  few  days,  these 
become  still  more  exaggerated,  there  being  perhaps  a  di^crencc  of  4'  or  6° 
between  the  temperatures  of  a  single  day ;  but  the  absolute  height  of  the 
evening  rise  now  begins  to  decline  in  its  turn,  so  that  each  day  it  is  about 
1.3°  or  2°  lower  than  on  the  previous  day,  and  thus,  towards  the  end  of  the 
fourth  week,  a  temperature  is  reached  which  is  Dormal  or  slightly  below 
normal.  This  imermHUnI  type  of  pyrexia  at  the  terminaiion  of  the  disease 
is  so  characteristic  that  I  have  known  a  correct  diagnosis  based  upon  it  alone, 
in  the  case  of  a  child  about  whose  earlier  symptoms  no  information  was 
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aiiainable ;  but,  on  the  other  hand,  there  are  not  a  Tew  inMances  in  which 
th«  fever  rans  on  for  four,  live,  or  even  hix  weekN  wilhout  any  <l«l)ni(e  change. 
In  a  woman  whu  was  under  treatment  at  Guv's  HoKjiiul  in  1874  the  tempe* 
ratUTc  at  the  expiration  of  six  wec^ks  was  still  loj.S'^,  then  it  fell  suddenly, 
and  within  two  days  liccame  normal.  Ii  it  in  such  ca«cs  that,  if  death  octurs 
after  »evciMl  weelci.'  illness,  one  finds  all  stages  of  the  lesions  in  Pe}'er'3 
patches  and  solitary  glands  down  to  early  swelling,  I  therefore  do  nut 
concur  in  the  statement  which  has  been  mnd<^  ih^t  fever  protracted  for  more 
than  four  weeks  is  generally  due  either  to  some  complication  or  lo  non-cica- 
trixation  of  intestinal  ulcere  formed  in  the  early  period  of  the  disease. 
Mittchi^on  hinv^elf  wys  that  he  met  with  several  instances  in  which  nwe 
spots  appeared  as  late  as  (he  thirty-fifth  day,  and  one  in  which  fresh  siwU 
were  noted  almost  every  day  up  to  the  sixtieth  day.  Some  observers  think 
that  the  right  view  to  lake  of  such  cases  w  lo  regard  them  as  example*  of 
relapse  occurring*"  intcrcurrenlly  ;  "  that  is,  that  before  the  primary  attack 
comes  to  an  end,  a  second  one  begins  and  carries  on  the  fever  vilhmit 
apparent  break. 

During  the  stage  of  subsidence  of  the  fever  the  pulse  somclimcs  remains 
rather  disproportionately  high.  This  is  often  a  period  of  much  suffering  to 
ibc  patient  who,  as  his  mind  becomes  clear,  complains  more  and  more  of 
weakness  and  of  prostration  and  of  the  impo»ibiU(y  of  finding  a  comfort- 
able posture  for  his  wasted  body  and  limbs. 

The  loss  of  weight  during  an  attack  of  coterie  fever  is  often  very  con- 
uderable,  amounting  to  twenty  pounds  or  even  more.  Moreover,  the  micTO- 
scope  reveals  changes  in  raanj?  of  the  tissues.  Thus  Zenker,  in  1864,  pointed 
out  two  kinds  of  degeneration  in  the  fibres  of  voluntary  muscles ;  some 
become  granular,  others  undergo  conversion  into  a  glasay -looking  sub- 
stance, in  which  no  siriae  can  be  recogniicd,  and  which  splits  up  transversely 
into  discs.  As  he  himself  remarked,  however,  the  same  icaion  occurs  like- 
wise in  other  febrile  diseases,  if  sufficiently  severe  and  protraclcd.  It  is  espe- 
cially marked  in  the  adductors  of  the  thiyhs  ami  in  the  recti  of  the  abdomen. 
Muscles  so  affected  are  said  lo  be  sometimes  obviously  altered  in  appearance, 
being  of  a  jellowish-gray  color,  but  I  have  never  been  able  to  convince  my- 
self that  such  is  the  fact.  They  may  during  life  l>e  so  much  soficncd  thai 
they  become  cxicnsivcly  lacerated  ;  thus,  in  iJijo,  a  patient  die<l  of  emetic 
fever  in  Guy's  Hospital  both  of  whose  recti  were  torn  acrovt,  and  much  blood 
was  extravasatcd  into  ihcm  and  into  their  sheath ;  and  in  another  case,  in 
1866,  the  inner  part  of  one  rectus  was  found  to  be  not  only  ruptured,  but  in 
a  state  of  suppuration.  Hoffmann  ha&  shown  that  simitar  forms  of  degene- 
ration occur  in  the  tongue,  accounting,  perhaps,  for  the  tremor  of  its  move* 
ments.  The  liver,  again,  has  been  described  by  many  palhuIogLtts  as  under- 
going a  dilTused  change;  it  Is  soft,  and  on  section  it  has  a  pale  or  "  clayey" 
look.  Hoffmann  maintains  that  its  ceils  become  granular  and  break  down. 
There  are  doubts  a-i  lu  whether  this  can  account  for  jaundice,  even  in  any  uf 
those  very  exreptional  cases  in  which  that  symptom  is  present.  1  may 
remark  that  the  occurrence  in  the  gall-bladder  of  n  colorless  mucus,  or  of 
a  muco  |)unilcnt  fluid,  after  an  acute  illness,  is  not  to  be  taken  as  showing 
that  there  has  been  a  dulicieni  secretion  of  bile  of  the  liver.  l*Toliably  it 
only  indicates  that  for  several  days  before  death  there  was  no  storage  ot 
bile,  in  c(inse([ncnce  of  the  very  short  intervals  at  which  food  was  taken.  The 
kidneys  are  ofien  of  a  grayish-yellow  color  and  have  their  epithelium  granu- 
lar, Perha|n  this  i-auses  the  albuminuria  which  we  have  seen  to  be  some- 
times present,  .\nother  organ  in  which  Hoffmann  believed  that  he  detected 
changes  was  the  brain.  He  describes  the  nerve  cells  in  the  great  basal 
ganglia  tut  loaded  with  brown  and  black  pigment  granules.  l..a»ily,  he 
found  an  enormous  overgrowth  of  cells  in  the  acini  of  the  salivary  glands 
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bnd  of  the  psncms.  He  says  that  those  structufcs  feci  unusually  hard  ind 
^■mc.  IncAsct  which  rccgvcrall  ihcso  various  lesions  arc  dou b( las  repaired. 
^■w  proccK  of  tcgcaemion  of  inusciiUr  fibres  has  already  been  traced,  and 
Hcording  to  Hoffmann  ibc  liver  cclU  arc  rcprodu<:cd  by  proliferation,  of 
^Vhich  ihcrc  is  evidence  in  the  great  excess  of  nuclei  which  these  cells  contain 
vbra  death  happens  to  occur  at  advanced  siagci  of  the  disease. 

The  (•'ti'.iUs.-^iiee  from  enteric  fever  is  slow   in  compaibon  with  that 
fma  l>|ihuf,  even  when  its  courw  is  unintcrrupied  by  any  accident  such 
u  will  be  ptesenily  described.     Many  weeks  ebpse  after  the  subsidence 
1^  the  pyrexia  before  the  patient  is  At  to  resume  the  active  duties  of  life. 

|l  will,  t  fear,  have  been  by  no   means  easy  for  the  reader  to  take  full 

ion  of  all  the  facts  slated  in  (he  previous  section  with  regard   to 

I  of  eoicric  fever  which,  although  severe,  yet  terminate  favorably.     But 

'  wbjeci  is  by  no  means  exhausted.     I  have  still  to  describe  (i)  those 

of  the  disease  which  run  an  abortive  course  or  are  of  exceptionally 

[hi  intensity,  la)  the  mode  in  which  dealh  is  directly  brought  about, 

«  number  of  complications,  some  of  which  may  themselves  be  fatal, 

I  seqiMbK,  and  (5)  reiapses, 

Siiiikt  m-  Aiartire  Co/rf.— The  syroptoins  are  sometimes,  from  first  to 
Ixai,  so  slight  that  there  is  the  greatest  difficulty  in  persuading  the  patient 
thai  be  b  really  ill,  and  in  preventing  him  from  going  on  with  hii  usual  work. 
Soch  cases  are  often  seen  in  h^Mjaial  out-patient  pniclice  in  the  second  and 
third  week,  and  (he  clumsy  but  expressive  name  of  amhulatery  typitaid  has 
,^  Utc  been  adojited  for  them.  Their  duration  may  be  as  long  as  that 
'  caMs,  or  it  may  be  sli^'Iitly  shorter.  In  many  of  them  (he  a[Tec(ed 
glands  probably  tubiide  without  breach  of  surface,  but  tliai  thi» 
always  ihe  case  \a  shown  by  peiforaiion  sometimes  occurring.     When 

. ic  (o  speak  of  acute  peritonitis  1  shall  have  to  mention  latent  enteric 

'  fever  siiMHig  Ihe  very  few  caui«n  that  may  give  rite  to  it  nithont  w.irning. 
Again,  not  a  few  ca»es  of  enteric  fever  attended  with  well-marked  »ymp- 
taoM  Kibude  before  the  ind  of  the  third  week.     About  someof  them,  which 

Koo  for«ixiecn  or  eighteen  days,  very  little  need  be  aid.  In  all  pio- 
iiity  the  mtniinal  IcMons  arc  compamtivcly  »lighl,  and  the  swelling  of 
rr'*  futches  or  toliiary  glands  ver}'  generally  ditappcare  by  absorption 
without  ulceration.  But  since  it  is  only  by  the  rarest  accident  that 
r  coadition  can  be  verified  by  an  autopsy,  I  think  it  would  be  extremely 
ORufc  to  liaj^ard  an  absolute  statement  about  it,  especially  as  in  other  forms 
uf  (he  dtscate  there  are  so  many  exceptions  to  the  niic  of  there  being  a 
cofTvs{>ondencc  between  clinical  symptoms  and  morbid  changes. 

Caw  which  terminate  before  the  sixteenth  day,  however,  rctiuirc  special 

djr*  because,  their  real  nature  being  overlooked,  they  ate  very  apt  to  be  set 

samples  of  a  simple  febricula,  or  of  a  non-specific  gastric  or  inicslinal 

Vet  it  is  unquestionable  ihat  such  cases  may  depend  upon  infcc- 

ih  the  poison  of  enteric  fever,  for  (hey  often  form  part  of  "  housc- 

lici."     JUrgenscn,  for  example,  mentions  an  outbreak  near  Kiel,  in 

leh  fourteen  out  of  Iwenly  persons  had  an  abortive  form  of  the  disease. 

rover,    in  addition  to  irulaise,    head;iche,  and  anorexia,  many  cases 

II  ruse  spo4&,  diarrhoea  with  characteristic  stools,  and  enlargement  of 

The  spots  indeed,  arc  said  to  appear  at  an  exceptionally  early 

limes  on  the  second,  generally  by  the  fourth  or  the  fifth  day.     U 

ito  be  noted  that  the  onset  of  this  variety  of  enteric  fever  appears  to 

t  fBrticularly  dcfinile.     In  seventy-four  of  eighty-seven  cases  collected  by 

en  it  was  sudden,  and  in  forty-two  it  was  attended  with  chilliness, 

r  even  with  a  well>Qurked  rij^or. 

The  temiKrature  generally  rises  quickly,  and  !(  may  be  104^  by  the  second 
■  4 
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or  the  third  day.  l^e  maximum  may  be  hif[h;  Liebermettter  uyi  thK  k 
hu  iKcii  coses  in  which  ihe  ihcrmotnctcr  rose  to  106°  in  ihe  axilla,  and  vfcich 
yet  >ubiiided  between  the  lifth  and  IwclTth  dayi,  but  in  maii^  instaocti 
temiieracure  at  no  time  exceeds  101°  or  even  loa".  Its  subiudencc  isp 
rally  rn|iid,  presenting  scarcely  aiiy  indications  of  the  short  itgxag^  sees  i 
the  commoner  and  more  severe  form  ofthcdlseaM:,  and  i*  completed  in  fton 
one  to  three  days. 

I.aiily,  enteric  fever  is  sometimes  not  only  of  iliori  duration,  but  ilnif 
very  slij^hi  severity.  Liebermeistereven  tnaintalnathat  it  may  be  alioeeibcr 
unaileiidcd  with  pyrexia,  appearing  as  a  slight  non-febrile  cjiiarrh  of  Iht 
intcKlinnI  canat. 

1.  /''a/a/  Casfs. — The  proportion  of  deaths  to  recoveries  in  enteric  few 
varies  in  different  cities  and  at  different  time*  to  some  extent,  but,  pcrhif^ 
IcK  than  might  have  been  expected.  Murchison  «peak«  of  having  seen  Iht 
disease  much  more  fatal  in  one  village  than  in  annihcr  a  fcvr  miles  off,  iod 
he  seems  to  have  been  .itnick  hy  the  fact  that  Kvcral  members  of  the  iint 
family  have  sometimes  died  of  it  at  long  inlcr^'aU  and  at  distant  places.  Bat, 
BO  faros  I  know,onenever%eesmalignaiiiouil>rrnlitof it.Kuchasoccurinttir 
case  of  the  exanthemata.  At  the  London  Pever  Hospital  the  average  dcaU 
rate  from  1848(0  1870,  was  17. 36  per  cent,  of  all  cases  admitted,  iheexirmt 
figures  in  particular  yeara  being  3S.42  and  1 1.81.  For  purposes  of  cotnpin- 
son,  in  esiimating  the  e/Tccts  of  special  modes  of  treatment,  it  would,  ho*- 
ever,  be  necessary  to  exclude  all  cases  which  ended  fatally  within  forty-eifihi 
hours  of  admiinion  ;  and  this  would  reduce  the  average  death  rate  to  k  '■■■. 
per  cent.  Siaiislics  from  various  sources  given  by  Murchi&on,  sIk«  ' 
range  of  mortality  from  1 1.37  to  31  per  cent.  At  Dasle,  the  average  deuh 
rate  ftom  1843  to  1864  was  27.3  per  cent. 

The  cause  of  death  is  somciimn  the  direct  severity  of  the  disease ;  uA 
this  may  bring  about  a  fatal  issue  in  two  different  ways,  namely,  eiihif 
through  the  brain  by  coma,  or  through  the  heart  by  asthenia.  Cases  "hkk 
are  cut  short  by  coma  sometimes  end  within  the  first,  and  generally  in  lb 
course  of  the  second  or  by  the  beginning  of  the  third  week.  It  then  starcdy 
ever  happens  that  any  special  morbid  appearances  arc  discoverable  in  iti 
brain  or  in  its  membranes ;  but  one  must  be  prepared  for  the  diccovery.  it 
certain  very  exceptional  cases,  of  meningitis,  which  t  shall  presently  neniioa 
as  a  complication.  Cases  in  which  the  mode  of  dcaCh  is  by  asthenia  comnoely 
run  on  until  the  third  or  the  fourth  week,  or  even  longer  still.  Iht 
hean  is  then  found  to  be  sof^  and  pale,  and  sometimes  its  right  vcntricleit 
dilated,  or  even  iis  Icf^  ventricle.  Its  muscular  fibres  are  commonly  moff 
or  Icts  granular,  and  may  even  have  lost  their  transverse  striaiion.  In  oM 
instance,  Hoffmann  detected  in  them  a  marked  degree  of  the  glassy 
which  I  have  already  described  as  occurring  in  tlie  fibres  of  volantary 
cles.  .\mong  one  hundred  and  (ifly-nine  cases  in  which  he  examii 
substance  of  the  heart  it  was  more  or  less  profoundly  altered  in  one  hi 
and  three,  but  it  is  not  stated  whether  In  these  cases  there  was  a 
preponderance  of  deaths  by  asthenia  over  those  by  coma. 

3.    Cemplicj/hits. — In   a  very   considerable   number   of  cases,   deilh 
bri'iijjht  about  indirectly,  by  afl'cciions  which  can  only  be  resarded  at 
plications.     Such  alTeciions  arc  not  all  of  them  necessarily  blal,  and  ll 
reipnre  to  be  somewhat  fully  described  ;  they  are  more  numerous  and 
than  in  any  other  acute  specific  disease. 

Foremost  among  these  complications  come  certain  ahtlomitial  affertii 
arising  out  of  the  intestinal  lesions.    Indeed,  it  is  here  that  the  climeal 
]>orianee  of  the  lesions  in  ijuestion  is  chiefly  shown;  for  I  have  already 
nicnied  upon  the  small  pari  which  they  play  in  the  production  ol  the 
symptoms  of  the  disease. 
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One  COin[>Ii<:ation  b  severe  ktmorrhagt  from  the  bowels.  Its  freqacDcy 
idiffi4:alt  to  eiiini;ttc,  becanse  more  -or  lea  btood  nuy  generally  be  found 
^n  the  evactuitioiu,  if  it  is  looked  for  from  day  to  day.  ttur  Murchison 
says  that  in  5.77  per  cent,  of  his  ciucs  it  occurred  to  the  extent  of  more 
than  «x  ounces.  The  color  of  the  blood  may  be  either  bright  red  or  dark, 
and  it  mny  be  fluid  or  partially  clotted ;  if  it  has  been  retained  for  a  time 
in  the  intestinal  canal  it  appears  a  dark  bronrn,  like  chocolate,  or  even  almost 
black.  When  it  is  puscd  during  the  second  week,  it  tniut  bcdiic  to  a  general 
oozing  from  the  swollen  I'cyer'K  patches,  unless,  indeed,  the  real  date  of  the 
commencement  of  the  duease  should  have  been  earlier  than  was  supposed. 
But  at  later  periods  it  often  comes  from  an  artery  exposed  during  the  sepa- 
ration of  the  sloughs.  I  have  more  than  once  seen  one  particular  ulcer 
deeply  blood  stained  or  with  a  clot  attached  to  its  floor ;  and  Jcnncr,  in  a 
case  of  his,  injected  water  into  the  superior  mesenteric  artery,  and  found  that 
it  escaped  from  one  of  the  ulcers.  In  other  instances,  however,  after  four  or 
six  wccksof  illness,  I  have  found  a  number  of  ulcers  all  equally  rcddcnc<l, 
or  the  whole  mucous  membrane  of  ihe  last  two  feet  of  the  ilium  intensely 
congcMcd.  soft  and  swollen.  Probably,  too,  intestinal  hemorrhage  is  some- 
tioMS  an  indication  of  a  scorbutic  condition  ;  I  have  known  it  accompanied 
by  cpistaxis,  and  by  the  appearance  of  purpuric  spots  upon  the  legs. 

When  the  amount  of  blood  which  is  lost  is  large  Ihc  patient  exhibits  the 
usual  symptoms  of  such  an  occurrence,  and  becomes  blanched  and  cold.  The 
temperature  of  even  the  internal  parts  is  lower,  by  perhaps  two  dcgreet,  a 
point  of  some  importance,  as  it  may  afford  the  earliest  indication  of  what  has 
occurred,  if  none  of  ihc  blood  should,  for  a  lime,  be  discharged  per  anum. 

Licbermcistcr  says  that  in  such  cases  the  part  of  ihc  bowel  which  contains 
the  blood  may  be  dull  on  percussion.  According  to  him,  hemorrhage  also 
diminishes  the  rapidity  of  the  pulse,  and  is  often  attended  with  a  marked 
alleviation  of  the  cerebral  symptoms ;  but  all  these  effects  arc  transitory,  by 
ibe  end  of  twenty-four  hours  the  fever  is  as  high  as  before,  or  even  higlier. 

There  bas  been  a  remarkable  diSereocc  of  opinion  with  regard  to  the 
influence  of  intestinal  hemorrhage  upon  the  course  of  the  disease.  Graves, 
and  after  him  Trousseau,  declared  that  it  was  not  unfavorable,  but  probably 
the  ml  basb  of  tlieir  opinion  was  the  fact  that  a  good  many  patients  recover 
from  it,  or,  tn  other  words,  that  it  is  not  so  often  directly  fatal  as  might 
have  been  aiitici|>ated.  For  the  statistics  of  Murchison  and  Liebcimeixter 
sbow  conclusively  that  the  death-rate  among  cases  in  which  this  complica- 
tion occurs  U  Eu-  higher  than  the  average  death-rate  of  the  disease.  The 
rejoinder  may,  however,  be  made,  that  the  cases  in  question  are  altogether 
of  grrairr  icvehty  than  average  eases,  independently  of  ibeir  being  aileiidcd 
with  hcinorrluge.  A.s  MurchiMin  remarks,  the  deep  ulceration  wliich  U|>ens 
an  artery  i$  very  likely  to  extend  still  further  and  to  perforate  the  perito- 
ncnm ;  and  thin  it  vs.  well  established  that  hemorrhage,  when  it  subsides,  is  often 
followed,  after  a  few  days,  by  a  fatal  peritonitis.  In  connection  with  this 
point,  however,  it  ix  worthy  of  notice  that  hemorrhage  appears  never  to 
afford  the  earliest  clinical  iiidi<:ations  of  an  enteric  fever  hitherto  latent,  as 
is  often  the  case  wilh  perforation. 

But  even  if  we  admit  the  force  of  the  reJMnder,  it  by  no  means  tends  to 
support  the  dictum  of  Graves  and  of  Troosieau,  and  one  can  hardly  doubt 
that  a  considerable  t(K»  of  blood  in  enteric  fever  must  impair  the  patient's 
power  of  resitting  the  diseaNe  and  favor  the  occurrence  of  cardiac  failure. 
Tbiis  Murrliison  says  that  he  has  repeatedly  seen  patients  who  had  been 
doing  well  die  unexpectedly,  of  syncope,  a  few  hours  altera  copious  bleeding. 
A  case  in  point  occurred  at  Guy's  hospital,  in  1879 ;  the  patient,  a  child 
aged  six.  went  on  fiivotably  for  a  week  after  the  hemorrhage  and  then 
SDddeoly  expired.     Dr.  Goodhart  found  considerable  dilatation  and  some 
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degree  of  faity  degeneration  of  itic  left  wnlricle  of  the  heart.  B 
change,  after  all,  was  [jcrhaps  only  such  as  we  have  seen  lo  be  of  very  fre* 
qiicnl  occurrence  in  uncomplicated  cjiscs  ;  1  doubt  whether  one  can  iay 
more  about  it,  than  that  the  hemorrhage  prohably  intcnsilied  it,  and  gare  to 
it  a  special  clinical  significance. 

The  other  chief  abdominal  complication  of  enteric  fever  is  fim'/tna'tii, 
which  is  generally  dependent  upon  perforation  of  the  bowel.  Its  frec)uenc| 
i»  ver)'  great,  eipccially  in  England.  Thus,  whereas  Liebenncister  gives  it 
at  the  cause  of  death  in  8  per  cent,  of  fatal  cases  of  the  di&ease,  Murrhiiua 
found  it  present  in  nearly  lo  per  ccni.  of  fatal  cases,  and  in  no  fewer  than 
3  percent,  of  all  hiiicascs,  including  those  which  ended  in  recovery.  Wl 
writers  are  agreed  that  it  more  often  occurs  in  males  than  in  females,  and 
in  seventy-three  instances  of  it.  observed  by  Murchbon,  the  prO|>ortton  was 
as  fifty-one  to  twenty-two.  When  there  is  an  actual  perforation,  the  aper- 
ture is  sometimes  exceedingly  small  and  rounded,  but  in  other  cxscs,  u  Dr. 
Bristowe  pointed  out  in  vol,  xi  of  the  "  Path^ojpeiil  Tmnsac lions,"  it  it 
linear,  showing  that  it  was  due  to  laceration ;  and  stress  munt  be  laid  upon 
the  fact  that  its  occurrence  is  sometimes  directly  traceable  to  diitturbance  of 
the  bowel  during  defecation,  by  the  administration  of  an  enema,  in  the  act 
of  vomiting,  or  in  sitting  up  to  take  food.  Or  it  may  perhaps  be  due  to  irri- 
tation from  solid  fecal  matters,  or  to  the  presence  of  pent  up  ga.5.  Ag«a, 
in  certain  ra.ses,  the  gangrenous  process  affecting  a  Peyer's  patch  cxICDdi 
directly  through  the  whole  thickness  of  the  bowel,  and  then  a  large  Kloagb 
may  drop  out,  leaving  a  hole  of  considerable  size.  One  m.iy  even  find  a 
number  of  such  holes  at  dilTerent  spots.  Or  the  mere  spreading  of  n  putrid 
inllammalion  of  the  serous  surface  may  light  up  a  peritonitis  without  any 
actual  perforation  taking  place.  The  distinction  is  said  by  Licbcrmctsicr 
to  be  somclim[.':t  miinire^t  during  life,  from  the  fact  that  when  gas  escapes 
freely  it  allows  the  liver  to  fall  backward  from  being  in  contact  with  the  ribs, 
so  that  the  percussion  note  in  the  right  h^vpochondriac  region  becomes  tym- 
panitic. Sometimes,  loo,  a  large  (|uanlity  of  fecal  matter  is  cxtravasatcd, 
and  round  worms  may  make  their  way  outward  into  the  peritoneal  cavity. 
The  scat  of  perforation  is  almost  always  in  the  lower  end  of  the  ileum,  within 
a  foot  or  two  of  the  valve.  It  is  said  to  be  sometimes  in  theca.-cal  appendix 
or  in  the  colon,  but  1  believe  that  no  instance  of  either  kind  has  occurred  at 
Guy's  (lospital  within  the  last  twenty-six  year^  The  date  at  which  perito- 
nitis sets  in  i*  usually  the  third,  fourth  or  fifth  week.  Cases  have  beta 
recorded  in  which  it  has  been  as  early  as  the  eighth,  ninth,  cleveoih  « 
twelfth  day  of  the  patient's  illness,  but  in  all  probability  the  disease  has  then 
really  been  of  longer  duration.  Perforation  is  often  the  cause  of  death  in 
some  cases  in  which  there  has  been  profuse  diarrhtea,  and  in  which  all  the 
symptoms  have  been  wtll  marked  ;  but,  as  I  shsll  hereafter  have  again  to 
point  out,  it  is  sometimes  the  first  sign  that  anything  is  amiss  with  the 
patient,  the  course  of  the  disease  having  hitherto  been  altogether  latent 
So,  also,  it  may  occur  at  a  very  advanced  stage,  when  two,  three,  or  even 
four  months  have  cla[>sed,  and  this  may  be  the  case  not  only  when  the  fei« 
has  been  unusually  protracted,  or  when  there  has  been  a  definite  relapse,  bni 
even  when  convalescence  has  apparently  been  established,  and  when  perfectly 
formed  and  healthy  fa;ces  have  been  pawed.  In  two  instances  that  hi« 
occurred  at  Guy's  Hospital,  each  at  the  end  of  the  sixth  week,  pcrforaiioa 
has  been  distinctly  traced  to  the  ingestion  of  improper  food.  One  patient 
wassciied  with  pain  very  soon  after  eating  two  raw  apples,  another  while  in 
the  act  of  eating  waiercresses.  The  symptoms  of  perforation  are  identical 
with  those  of  a  sudden  attack  of  peritonitis,  from  whatever  cause,  Imt  it  ii 
important  to  note  that  enteric  fever  yields  even  more  than  a  due  proiwrtioo 
of  cases  in  which  peritonitis  sets  in  insidiously,  and   may  eveo   remain 
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iltogcther  unnoticed.  In  x  case  observed  in  tS64  at  Guy's  Hospitnl  the 
chicr  sign  of  an  unfavorable  turn  in  ihc  patient's  illness  was  his  sudden 
refusal  to  iskc  food,  after  which  he  died,  in  a  few  hours.  Perforation  and 
consequent  peritonitis  are  of^co  found  at  a  post-mortciu  examination  when 
they  had  not  been  suspected,  the  fdial  is^iic  having  been  attributed  directl)' 
to  the  intensity  of  the  primary  disease.  It  has  been  much  discussed  whether 
recovery  from  this  com  plication  ts  possible.  The  doubt  lies  in  (he  difiicullir 
of  deiermining  whether  there  is  an  actual  perforation  in  any  given  case  in 
which  peritonitis  fias  set  in,  but  Licberniei'^ter  says  he  has  had  four  cases  of 
recovery  in  which  the  abdominal  cavity  contained  pus,  and  several  instances 
havv  been  recorded  in  which,  death  having  occurred  from  some  other 
came,  a  perforation  has  been  found  to  have  been  waled  up  by  adhesions,  or 
at  least  closed  off  from  the  general  peritoneal  cavity.  In  other  cases  a  cir- 
cumscribed abscess  has  formed,  which  has  discharged  itself  either  extcraally 
or  into  Ihc  bowel. 

But  acute  peritonitis  does  not  always  start  from  an  intestinal  ulcer.  It 
may  beset  up  by  sloughing  of  a  swollen  me^nteric  gland,  as  in  a  case 
recorded  by  jenner,  in  which  recovery  took  place,  so  that  the  teal  nature 
of  the  conipUcaiion  would  not  have  been  known  if  the  patient  had  not 
afterward  died  of  erysipelas.  It  has  abo  sometimes  been  due  to  extension 
from  an  inllaraed  and  ulcerated  gall>bladder,  or  from  a  suppurating  infarclus 
in  the  spleen. 

Infarctions  of  the  spleen  are,  in  fact,  not  infrequently  found  after  death 
from  enteric  fever.  They  are  doubtless  the  result  of  plugging  of  brandies 
of  the  splenic  artery  with  portions  of  dot  that  had  formed  in  and  been 
waited  away  from  the  dilated  and  softened  left  cavities  of  the  heart.  In 
the  same  way  emMUm  of  one  of  the  cerebral  arteries,  causing  hemiplegia, 
with  or  withottt  aphasia,  may  arise  either  during  the  course  of  the  disease, 
or  Later  on,  when  convalescence  ha*  already  occurred. 

In  two  cases  at  Guy's  Hospital  suppurative  nephritis  has  occurred  as  a 
complication  of  enteric  fever,  and  has  apiMretitty  been  the  cause  of  death. 
The  inflammation  probably  ascended  from  the  bladder  aa  the  result  of 
retention  of  urine. 

Other  complications  of  enteric  fever  have  their  scat  in  the  respiratory 
(>r;gans.  We  have  leen  tliat  a  certain  degree  of  branehitii  is  almost  always 
prcMnt,  but  sometime*  it  becomes  so  severe  ax  to  constitute  a  very  important 
part  of  the  diiease.  I  do  not,  however,  remember  to  have  ever  «ecii  a  case 
diagnosed  as  simple  bronchitis  which,  on  an  autopsy,  has  proved  to  Have 
been  one  of  enteric  fever.  Not  infre»(iiently  there  is  broncho-pneumonia, 
and  lotur  pnciimoni:i  b  far  more  common  than  in  typhus,  and  sometimes 
pa-vtes  on  to  gangrene.    I'leurisy,  too,  i*  often  seen,  and  m.%y  le.id  to  cmt>yetna. 

Ulceration  of  the /(T/j-'wr  is  present  in  a  considerable  number  of  cases. 
Hnffmjnn  observed  it  in  twenly^ight  cates  out  of  two  hundryd  and  fifty.  It 
ha*  generally  been  set  down  among  the  primary  lesions  of  en  teric  fever,  but  the 
abticnce  of  a  *i>ecifif- cell-growth  constitutes  a  distinction  which  seems  iin- 
porlant.  I'rolxibly  the  explanation  of  it*  occurrence  lies  in  some  subtle  a«0- 
ciation  in  morbid  tendencies  between  the  larynx,  the  lung^,  and  the  intestine, 
of  which  we  have  other  examples  in  acute  pneumonia  and  in  phthi.sis.  As  a 
nilc,  there  is  a  sharply-defined  ulcer  over  the  base  of  one  or  both  of  the  ary. 
tenoid  cartilages.  I  believe  that  such  an  affection  very  rarely  gives  rise  to 
any  symptoms,  but  sometimes  there  is  hoarseness,  or  even  aphonia.  In  some 
instances,  however,  the  morbid  action  involvcsdcepcr  structures,  and  it  may 
even  be  attended  with  necrosis  and  exfoliation  of  the  cartilage,  as  in  a  case 
wiiich  I  inspected  in  1879.  Hoffmann  once  saw  the  cricoid  cartilage  almost 
completely  denuded.  The  entrance  of  air  may,  under  such  circumstances, 
be  greatly  obsimcicd.    When  X  come  to  describe  laryngeal  perichondritis  in 
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gcncnil,  I  shall  have  lo  discuss  an  opinion  orDittrich's,  which  woold  tiagi 
to  thh  affection,  when  occurring  in  any  oihcr  coses  as  well  as  in  iiioseft 
fever,  a  mode  of  origin  analogous  to  thai  which  produces  bed  sores.  And  h, 
according  to  Zicnisacn,  modern  anlipyielic  Ircalmcni  has  much  diminnM 
the  frcquciicy  of  laryngeal  complicalions  in  enteric  fever,  it  seems  bit  k 
conclude  that  the  pyrexia  is  in  some  way  concerned  in  producing  ihetn.  It 
another  of  Hoffmann's  cases  tracheotomy  was  rendered  necessary  by  iW 
formation  of  a  polypoid  blood  clot,  which  hung  down  into  the  tnteriorif 
the  larynx.  Or  a  laryngeal  ulcer  may  endanger  life  by  eating  its  iraydeefJy 
into  the  connective  tissue.  In  a  case  thai  occurred  many  years  ago  to  Dr. 
Wilks,  subcutaneous  emphysema  arose  from  this  cause;  the  patient  »»i 
boy  aged  twelve.  A  similar  instance,  in  a  girl  four  years  old,  has  since  b«a 
recorded  by  Zicmasen.  tn  his  report  of  this  case  it  is  specially  stated 
the  seat  of  the  ulcer,  which  led  down  to  the  necrosed  cricoid  and  aryteooi 
cartilages,  was  below  the  cordt.  and  as  the  child  had  had  much  broa< ' " 
there  can  be  no  doubt  that  the  cough  had  forced  air  through  the  ulcer  inn 
the  connective  tissue.  In  two  cases  I  have  seen  sloughs  in  the  larynx,  of  i 
bright  yellow  color,  exactly  like  that  which,  in  the  intestine,  b  attributed  to 
the  imbibition  of  bite.  In  one  of  them  there  were  two  linear  ulccrt,  litiated 
one  on  each  side  of  the  epiglottis,  a  position  which  is  described  by  Hoff- 
mann as  frequent. 

Sometimes  a  thin  pellicle  of  lymph  has  been  found  lining  both  the  interior 
of  the  larynx  and  the  epiglottis.  This  brings  one  to  the  conxideralioa  of 
case?!  in  which  a  membranous  layer  resembling  that  which  characteritti 
diphtheria  has  been  obterved  as  a  complication  of  enteric  fever.  Whether 
the  specific  poison  of  diphtheria  hn.t  then  been  in  operation  it  U  diflicnii  to 
My,  but  Murchison  relate*  an  instance  in  which  fluids  escaped  frocn  tbc 
nostrils  when  the  patient  attempted  to  swallow  them,  exactly  at  in  ilm 
disease. 

Another  complication  of  enteric  fever  it>  parotitis.  Thi*,  however,  b  imici 
less  frequent  than  in  typhus,  although  HoflTmann  regards  it  as  simply 
exaggeration  of  the  morbid  change  which  he  finds  so  often  present  m  tht 
former  disease.  It  sometimes  affects  one  tide,  sometimes  both.  IttpV 
either  subside  after  a  week  or  two,  or  it  may  lead  10  suppmratiod,  wit* 
extensive  brawny  induration  and  purulent  infiltration  of  the  (issues  of  te 
side  of  the  neck  as  far  as  the  stemo-mastoid  muscle. 

I  have  already  remarked  that  in  some  very  rare  cases  mcningilii  il 
believed  to  occur  as  a  complication  of  enteric  fever. 

A  point  of  some  interest  is  that,  as  Licbcrmeislcr  observes,  the  occw* 
rence  of  enteric  fever  often  leads  to  the  reopening  of  fistulous  upcfiiasi 
which  have  heated  up,  with  consc<)ueni  necrosis  of  extensive  porttoM  « 
bone.  In  patients  who  have  been  siilTcring  with  soft  chancres  be  has  tfc* 
wide-spreading  gangrene,  under  the  influence  of  an  attack  of  fever.  In  tw 
coses  at  Guy's  Hospital  an  ordinary  gonorrhout  has  led  to  sloughing  of  tltt 
penis  or  of  the  scrotum  under  similar  circumstances. 

4.  In  certain  cases,  some  of  the  affections  which  are  described  as  conp^- 
caiions  of  enteric  fever  do  not  begin  until  the  patient  is  already  con  Vilest '  ' 
It  is,  therefore,  impossible  to  draw  a  fixed  line  between  them  and  the  if^n.  ' 
of  the  disease,  which  themselves  may  set  in  l>efore  it  has  come  to  an  lad. 
What  really  justifies  the  distinction  and  renders  il  useful  in  practice,  i*  thit 
the  latter  often  run  on  for  many  weeks,  and  obviously  constitute  the  uie 
obstacle  to  the  restoration  of  health,  l-'or  example,  this  is  the  caie  will 
fieif  ttfrfs,  which  are  apt  to  form  upon  the  buttocks  and  hips,  unles  grot 
care  is  taken  to  prevent  them,  and  which  sometimes  destroy  life  by  exhant- 
lion,  or  indirectly  by  setting  up  pya;mia.  I  shall  discuss  their  catuei  and 
their  treatment  hereafter,  in  the  chapter  on  paraplegia. 


SEQUELA  OF  ENTERIC  FEVER. 


215 


Another  seqttcU,  which  will  aha  be  described  eUevrliere,  is  tkramhosit  of 
the  femoral  vein,  witli  the  aiteiiduni  liability  to  [mlmuTiary  emboliMn. 

A^jiain,  in  some  cites  enteric  fever  is  followed  by  manumut.  Mur- 
chiwin  iays  tlut  tliere  h.  not  ulwu>->  a  repitgnance  to  fo(>iJ  ;  tlie  jiaiient  may 
eat  well,  but  what  he  talte»  Li  not  assimilated,  iind  flight  eirar»  in  diet 
ouise  flatulence  ur  diarthifa.  Yet  the  Icmpeiature  ix  normal  or  below 
normal,  and  if  death  occurs,  ]>etliap«  af^er  many  muntUt,  nothin)t  can  be 
discovered,  except  an  unuMially  smooth  apjxfarancc  of  the  mucoiiii  membrane 
of  the  ileam,  and  a  shriveled  condition  of  the  mesenteric  glands.  In  other 
instancCK,  however,  where  ttiarrhiea  has  ]>ertistc<J  after  the  sulisitlence  of  the 
fever,  it  has  been  supposed  that  the  ulcer*  have  remained  unhealed,  or  (to  em- 
ploy the  umal  phrase)  have  pamcd  into  an  "  atonic  "  condition.  But  although 
Dr.  MurchiMtn  sumjortx  thts  tialement  with  the  weight  of  hb  authority,  !  am 
not  sure  whether  it  rests  on  strict  pathological  evidence  ;  Dr.  Wilks  long  ago 
taught  me  to  doubt  its  accuracy,  and  1  have  never  myself  met  with  any 
example  of  it.  I  remember  one  case  in  which  a  patient  was  admitted  into 
Guy's  Hospital,  whose  sole  complaint  was  pain  in  the  tight  iliac  funsa,  which 
aj))>eared  to  have  been  lefl  behind  by  on  attack  of  eotcfic  fever ;  aAer  a  few 
weeks  this  inin  suljsided. 

Writers  generally  speak  of  pulmonary  f^tuhius  as  frequently  occurring 
after  enteric  fever.  Murchison  seems  to  have  thought  thai  the  correct- 
ness of  this  opinion  might  alnM»t  be  taken  for  granted,  on  account  of  the 
long  duration  of  the  fever  and  the  emaciation  which  it  causes.  Itut  it  is  a 
very  remarkable  cirnimstancc  that,  after  sc.irchingilMT  records  of  i>ost-mort em 
examinations  at  Guy's  Hospital,  I  have  fdilcd  to  lind  a  single  caic  in  point. 
Can  one  suppose  that  ihc  febrile  disturbance  which  often  accomjunies  the 
early  stages  of  lung  disease,  where  no  physical  signs  may  be  discoverable, 
h.is  been  mistaken  for  enteric  fever  in  the  cases  which  have  been  so  inter- 
preted ? 

S.  But  the  return  of  the  tem|>erature  to  normal  is  not  necessarily  fol- 
lowed by  the  restoration  of  the  pAticnt's  health  ;  enteric  fever  is  apt  to 
rflapse.  The  frequency  of  such  an  occurrence  seems  to  differ  in  diflercnt 
places  ;  at  Basle,  Liebcrmeister  met  with  it  in  8.6  per  cent,  of  1 743  coses ; 
MurchtsoD  says,  that  in  the  London  Fever  Hospital,  it  was  observed  in 
3  per  cent,  of  1591  cases;  the  figures  given  by  oihcr  writers  vary  from  11 
per  cent,  to  1.4  per  cent.  As  a  rule,  there  is  an  interval  of  some  day« 
between  the  termination  of  the  first  and  the  beginning  of  the  second  attack. 
Murchison  slates  it  as  eleven  daj-s  on  an  average ;  Liebcrmcistcr  found 
thai  among  iti  cases  it  was  less  than  four  days  in  twenty-seven,  from  five 
to  seven  days  in  seventeen,  from  ci^hi  to  fourteen  da)'s  in  thirty-five,  still 
longer  in  thirty-two.  The  late  Dr.  Irvme,  however,  in  a  valuable  paper  in  the 
^' StiJieal  Timet  a'lJ  Gateiu"  for  1879, maintained  that  the  average  interval  is 
not  longer  than  five  days.  He  believed  that  a  relapse  sometimes  begins 
before  the  original  illncs  has  come  to  an  end.  1  have  already  remarked  that 
(his  may  explain  those  anomjlou^  cases  in  which  enteric  fever  seems  to  run 
on  inddiQitely  for  ux  or  seven  weeks  or  longer.  It  is  not  very  uncommon 
for  ll>e  termination  of  a  relapse  to  be  followed  after  a  second  interval  by  a 
•ecoivd  relapse,  and  this,  a^ain,  may  be  succeeded  by  a  third,  and  even  by  a 
fourth.  There  is  scarcely  a  more  important  use  -of  the  thermometer  in 
clinical  practice  than  in  ihe  detection  of  such  secondary  attacks  of  fever. 
For  it  sofiveiinves  happens  that  Ihe  patient  is  unaware  that  anything  is 
amiss  with  him,  and  yet  to  allow  him  to  get  about  and  to  return  to  ordinary 
diet '»  toex)Mir>ehimto  fearful  risk.  Thus  at  Guy's  Hospital,  in  1S76,  a  man 
wa*  aj)i)arent!y  going  on  favorably  through  convalescence,  when  on  the 
twcnly-ninth  day  his  temperature  was  found  to  be  104.1°;  he  looked  ill,  but 
he  declared  that  he  did  not  feel  so.     A  few  days  later  he  died,  of  pcrfora- 
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tion  of  the  intestine.  In  other  instances  the  tbcnnoiDcter  itself  todieiKt 
bm  a  very  moderate  degree  of  fever,  ranging  Ooro  loo"  to  loi"  Of  loi', 
but  nevertheless  taking  a  perfectly  typical  course.  Dr.  Irvineuiggeslcdtbu 
in  those  cases  in  whiih  a  relapse  has  been  supposed  to  occur  many  wnb 
after  convalescence,  there  have  really  been  one  or  more  intervening  aiUck 
which  escaped  notice.  The  duration  of  a  relapse  is  by  inoal  writers  said  lo 
be  generally  shorter  than  that  of  the  original  attack.  Murchisoo  band 
it  to  be.  on  an  average,  sixteen  days.  Dr.  Irvine,  however,  ruaintains  lloi  i! 
is  typically  twenty  or  twenty-one  da^s.  Cases  in  which  it  appears  lo  it 
longer  he  explains  by  the  hypothesis  of  an  interciirrcot  second  nhfSt, 
interrupting  the  middle  of  the  first  relapse,  and  subsequently  raniiitg  t 
Tej^ilar  course.  .'Xccordin^  to  this  observer  the  tempcraiure  in  a  rd^st 
^cneTall^-  rises  pretty  steadily,  until  on  the  fitlh  day  it  attains  its  maxioniOi 
tt  remamx  high  until  the  ninth  or  the  tenth  day,  when  it  undergoes  i 
marked  foil  of  from  3*^  to  6" ;  directly  afterwards,  however,  it  rises  agiiii 
but  it  henceforth  shows  daily  remissions,  which  at  length  bring  tt  to  an  end. 
It  is  now  well  ascertained  that  rela[xses  of  enteric  fever  are  atieoded 
with  a  renewal  of  the  intestinal  le^^ions,  although  Trousseau  maintained  lie 
contrary.  We  have  had  at  least  nine  fatal  cases  at  Guy's  Hoapiial  wilkiti 
the  last  twenty-two  yearv,  and  in  evrry  one  of  them  recent  morbid  chaapi 
have  been  found.  As  a  mie,  xoine  I'ever's  patches  are  in  a  State  of  tu\j 
swelling,  (is  have  partly  formed  sloughK,  while  olhent  show  clean  atcen  or 
cicatrices;  but  in  one  instance  the  floors  of  thepatchcsare  said  lo  have  hen 
smooth  and  bare,  while  their  edges  showed  the  pink  tumefaction  of  chid- 
mencing  dUeoKC.  The  clinical  symptoms  of  a  relai^e  may  lie  identical  wi^ 
those  of  a  primary  attack.  Rose  spots  are  said  by  Murchison  to  »[ 
somcwh.ll  earlier  ;  in  twenty-two  out  of  thirty-eight  ca.«s  they  were  vi  _^ 
on  the  third,  the  foiirih,  or  ihc  fifth  day.  In  all  of  Dr.  Irvine's  case*  ifce 
stooU  were  characlcriMic  in  appearance.  The  patient  is  often  deliriouitDd 
insensible,  so  that,  considering  the  debility  resulting  from  his  first  illoCM. 
one  is  surprised  that  he  docs  not  more  often  succumb.  As  a  fact,  bowenr, 
relapses  arc  seldom  fatal,  except  by  some  complication,  such  aa  pcrfbratioa. 
from  which  recovery  is  practically  impossible. 

The  cause  of  the  liability  of  enteric  fc^-er  to  relapse  is  still  imperfcetif 
understood,  and  has  naturally  been  the  subject  of  many  spcculalioiM.  I' 
cannot  be  due  to  a  fresh  infection  with  the  specific  poison  from  wiihovt,  loi 
the  patient  is  often  in  a  hospital,  for  removed  from  the  original  source  m' 
his  disease,  and  little  exposed  to  other  chances  of  acquiring  it.  VeryofttD. 
the  time  at  which  he  falls  ill  for  the  second  lime  is  when  he  has  jusi  Iw* 
to  lake  solid  food,  or  when  he  has  once  or  twice  been  out  of  bed-  W 
her  instances  cannot  possibly  be  thus  accounted  for  ;  and,  at  the  beo. 
h  an  apparent  exciting  cause  can  only  be  regarded  as  selling  upthcsjvp- 
toms  of  a  morbid  process  which  would  otherwise  have  remained  lami, 
since,  if  the  patient  happens  to  die  a  few  days  later,  the  intestinal  lenooi 
arc  found  to  be  so  far  advanced  thai  they  clearly  must  hare  bcgtiD  btfOt 
the  obvious  relapse  set  in.  For  instance,  in  1S76,  a  case  ended  fiitalljMi 
the  sixth  day  of  relapse,  and  several  of  the  Pcycr's  patches  had  alreiii* 
ochrey  yellow  centres.  Such  cases,  indeed,  sctm  to  me  to  afford  the  licy  10 
the  whole  question,  Iti  August,  1861,  a  man  was  admilicd  into  Gvf* 
Hospital  with  bronchitis  and  emphysema.  A  month  later  he  was  attacked 
with  enteric  fever,  which  ran  a  regular  course,  and  from  which  he  recorcml, 
to  as  to  be  able  to  sit  up.  But  early  in  October,  the  weather  became  ^oj 
cold,  whereupon  his  chest  symptoms  underwent  rapid  aggravation,  and  m  * 
few  days  he  died  of  Ihem.  At  ihc  autopsy,  the  lower  Peycr's  pdlches  were 
found  to  be  roughened  and  Hocculent,  as  if  sloughs  had  separated  fron 
them ;  but  high  up  in  the  ileum  one  or  two  patches  were  still  sonxwlm 
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and  screral  soliiaiy  glands  showed  an  early  sU^  of  the  affection. 
cau:  scetns  to  prove  DmE  a^er  an  aiuck  of  enieric  fever  has  lo  all 
I  paacd  off,  inicsiinil  lesions  may  Hmouldcr  on,  without  giving 
'  to  any  aynplonis.  Dr.  M^itUi^an  some  yeantaco  s>i|;gcsicd  that  sloughs 
thrown  off  from  the  patches  first  diseaMd  rojglit  perhaiMinrccI  other  patches 
in  their  turn.  Such  an  lij'pothcsU  iadifBcull  either  tu  piove  or  to  disprove. 
Bat  with  the  analogy  ofspirillunn  fever  to  guide  ut,  wc  can  hardly  be  wrong 
if  wc  suppose  (hat  the  actual  relapse  of  enteric  fever  is  due  to  a  rG-infcciion 
of  the  blood  with  a  virus  (d'jubiless  consisting  of  S]>ecific  organisms)  dciivcd 
frfMa  patches  this  recently  dt^ascd. 

In  conoection  with  this  question  it  may  be  otiaerved  that  there  is  a  marked 

hxMDunity  frooi  a  second  attack  of  the  dUeaie  among  those  who  have  once 

paMfd   tticough  it.     Murchison  alludes  to  observations  made  by  Ccndron 

jpd  Picdvache,  in  which,  after  an  inter^-al  of  many  years  a  panicnlar  house 

^t  ItMuliiy  became  for  the  second  time  the  seat  of  an  outbreak,  whereupon 

^spared  those  who  bad  previously  suffered,  but  attacked  almost  every  one 

cbc     Uurchiion,  bowe^-er,  had  hiiiuelf  met  with  several  exceptions  lo  this 

mlc,  asd  be  cites  others. 

/I^^paaair.— The  diagnosis  of  enteric  fever  may  either  be  easy  or  difficult. 
Id  aome  cuea  •  tingle  examination  of  the  |uticnt  may  enable  one  to  speak 
pOkitively  of  the  nature  of  hi«  illness,  ctpeciully  in  the  second  or  third  week ; 
tt>  some  olhcrt,  the  mou  careful  clinical  obocrvalion,  from  day  to  day,  may 
leavT  one  to  the  last  in  a  <-<ate  of  dotibl. 

At  it*  cofnniencenicnt,  the  di>«ase  can  never  be  determined  with  certaini/t 
although  very  itrong  suspicions  may  be  excited  if  there  should  hare  been 
other  case*  tn  the  same  hoitse,  or  even  in  the  same  ncightwrhood.  The 
commoDcst  thing,  in  Die  aWnce  of  such  circumstances,  is  to  miiiake  it  for 
m  "  bilious  attack  ;  "  and  immense  harm  is  done  by  the  aperient  doNC  which 
iacvitably  follows.  The  fact  that  the  onset  of  enteric  fever  is  generally 
nsidiout  b  apt.  when  it  begins  suddenly,  to  suggest  the  idea  that  the  case  it 
rather  one  of  typhus,  of  some  cxanthcm,  or  of  influenza.  Liebermcister 
hys  sucsfr  on  the  rarity  of  nasal  catarrh  and  of  sncciing  at  the  beginning 
of  cttlerica ;  and  another  point,  which  has  long  been  known,  is  that  it  is 
very  leldocn  attended  with  herpesabout  the  lips.  I  have  already  mentioned 
case*  of  enteric  fever  that  were  at  £rst  set  down  to  mania. 

At  about  the  end  of  the  first  week,  tliat  is,  within  two  or  three  days  of 
the  time  at  which  cases  generally  come  under  medical  observation,  a  posi- 
tive dUgnos'is  can,  as  a  rule,  he  given.  It  Ims  already  been  remarked  that 
the  cauly  roseola  has  sometimes  been  mistaken  for  scarlet  fever,  in  spite  of 
ha  Bot  coming  out  until  the  fourth  or  fifth  day.  Murchison  notes  ihat  he 
Ihb  known  a  co]>ious  eruption  of  rose  spots  aliribiiied  lo  smallpox.  Even 
where  no  rose  sfots  ap|>ear,  one  can  be  tolerably  confident  of  the  nature  of 
Ifaa  dbcne  from  the  course  of  the  pyrexia,  the  presence  of  an  enlarged 
S|ilren.  and  the  characl eristic  appearance  of  the  stools.  But  in  most  cneS| 
Mic'i  u[>in(oa  is  in  reality  iitainly  founded  upon  negative  consideraiionSt 
and.  aa  l^benncisier  remarks,  he  who  is  sensible  of  the  danger  of  com> 
athtiDg  erron  b  the  musi  likely  lo  avoid  them. 

The  dwcaaes  which  are  liable  lo  be  mistaken  for  enteric  fever  without 
eruption,  or  for  which  it  may  be  mistaken,  may  be  divided  into  two  groups. 

lint  come  certain  general  diseases.  Of  these  the  most  imporiani  in 
nunv  oKtniftei.  although  not  in  £ngland.  is  a^e.  I  have  already  more 
thin  .1IKC  letnarked  upon  the  extreme  difficulty  of  disiingui'ihiog  the  remil- 
crr.t  ruiu»i}l  marxh  poiMvning  from  enteric  fever,  whether  in  individual  rates 
or  nen  throughout  a  district,  unless  opportunities  should  arise  for  making 
•vtDfMO.    Another  b  (aural  miliary  hibtrculotis,  without  marked  symptoms 
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indicating  localualion  in  any  poRlcular  organ.  Bui  although  it  is  tpute  ' 
true  that  ai  an  early  period  of  a  case  it  is  often  impouible  to  say  whclheri 
patient  is  entering  upon  one  or  the  other  of  thenc  diseases,  1  find  from  c«r 
f^ti'MorUm  rccorda  at  Guy's  Hospiia)  that  of  late  years  there  have  bceo 
very  few,  if  any,  fatal  ca:te$  in  which  a  correct  diaKnosia  has  not  been  made 
The  most  remarkable  instance  of  pernment  ohM-urity  with  which  I  am 
acquainted  is  one  recorded  by  Senator,  in  the"  Bflit-  KUn.  Wochftischrifi." 
for  1881.  A  man,  aged  forty-two,  was  adinttied  into  the  Augusta  Ho>)iiti] 
of  Berlin,  on  October  35th,  i38o.  Me  had  not  been  quite  well  since  iht 
begtiming  of  September,  but  his  illnetx  had  been  more  marked  for  about 
ten  days  before  his  admission.  Hit  pulse  wa«  80  to  84.  Hi*  tein|KraitBc 
was  100.4°,  '")<1  for  some  days  it  ranged  from  ioi°  in  the  morning  to  toj' 
in  the  evening  very  regularly.  On  October  jnth,  the  spleen  waa  found  10 
be  diitinclly  enlarged,  and  on  Octoticr  31SC  distinct  rose  s[>ots  appeared, 
and  fresh  ones  again  on  the  following  dn^.  On  November  ist  and  id 
there  was  repealed  cpisiaxis.  The  pulse,  still  80  to  the  minute,  wat  no* 
plainly  dirroiic.  Signs  of  bronchial  catarrh  appeared  in  the  backs  of  the 
Iiiiig»,  and  increased  greatly  up  to  November  iiih.  After  Novembcrid 
the  range  of  the  temperature  became  narrower,  scarcely  moving  downward 
below  ioj*in  the  morning,  or  upward  above  loj*  in  the  evening.  The 
piilse  remained  between  80  and  too.  On  November  loth  the  paitefli 
was  found  to  be  slightly  deaf.  The  bowels  acted  every  day  or  every  Other 
day.  On  November  i8th  it  is  noted  that  there  was  slight  lividiiy.  0« 
November  iist  suppuration  of  the  left  parotid  occurred,  with  discharge  of 
pus  through  Sicno's  duct.  The  diagnosis,  about  which  up  to  this  lime 
there  had  been  slight  doubts,  was  now  finally  given  in  favor  of  enteric  fever. 
Vet  after  the  patient's  death,  which  occurred  on  November  iid,  miliary 
tubercles  were  found  in  the  lungs  and  in  other  organs,  while  the  appearances 
characteristic  of  enteric  fever  were  altogether  wanting.  The  opliihalmo- 
scopc  had  been  used  with  negative  results,  and  I  think  it  impossible  to  af 
that  a  correct  diagnosis  could  have  t>ecn  given.  Vet  another  disease  that 
may  be  mistaken  for  enteric  fever  U  fyteiHia,  when  its  starling  point  is  some 
deep-seated  aneclton,  and  when  it  afTecIs,  not  joints,  but  internal  organs. 
Murchison  says  that  he  saw  several  cases  of  pyaimia  due  to  caries  of 
the  temporal  bone,  of  which  the  course  was  very  like  that  of  entenc 
fever.  At  Guy's  I  know  of  two  instances  in  which  such  a  mistake  wat 
actually  made.  In  each  of  them  the  source  of  the  mischief  was  UtcRi 
disease  of  the  lumbar  or  the  dorsal  vertebra,  there  being  secondary  ab- 
soejses  in  the  lungs  and  the  kidneys,  and  once  in  the  heart.  Murchison 
says  that  in  his  experience  the  variations  of  temperature  are  in  pycaia 
always  much  greater.  Trithiniasis  has  generally  been  set  down  as  entenc 
fever  by  those  who  are  unacfpi.iinlcd  with  its  peculiar  symptoius  ;  but  with 
due  care  this  error  might  perha|js  be  always  avoided. 

Secondly,  a  great  many  local  diseases  may  be  overtooked.  and  tbtir 
effects  altribuled  to  enteric  fever,  if  a  positive  dlagnous  of  it  be  ntsUjr 
hazarded,  in  the  abnence  of  rose  spots. 

Foremo*!  among  these  is  a  cerebral  effcction,  tuhtnular  mrniajptit :  tw 
1  reserve  what  is  to  be  *aid  with  regard  lo  this  affeclion  until  1  shall  hate 
described  it.  One  very  important  point,  which  has  been  insisted  on  by 
Jenner,  is  that  in  enteric  fever  headache  ceases  before  delirium  begins ;  the 
two  symptoms  are  not  present  simultaneously,  unless,  indeed,  there  actiully 
is  meningitis,  asa  complication.  In  the  days  when  the  clinical  thermotnc- 
ler  was  not  in  use,  1  have  known  enteric  fever  mistaken  for  hysteria;  in  ■ 
diabetic  patient  I  have  seen  it  set  down  for  diabetic  coma ;  in  a  man  who 
was  the  subject  of  lead  poisoning  I  have  known  urxmia,  dependent  upon 
granular  disease  of  the  kidneys,  mistaken  for  enteric  fever. 
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Vmong    thoracic    aAcctions,    miJiary  tu^reulosis   ef   the   hngs    mutt 

ciJiUy  be  borne  in   mind.     I   have  already  pointed  out   that  cniertc 

(ever    is  often    accompanied  with   bronchitis:    and   even  when    miliarjr 

■  tuberculosis  produces  marked  thoracic  symptoms  it  may  be  diflicull  to 
gay  whether  they  are  not  rniher  due  lo  this  complication  of  fever.  The 
points  of  dUtinction  I  shall  discuss  when  I  hare  described  the  other  diMasc. 
Formerly,  afute  fifUhish,  causing  a  rapiidly  spreading  consolidation  of  one  or 
of  both  lungs,  was  sometimes  mistaken  for  typhoid  fever;  and  a  similar 
error  was  e»'cn  made  with  regard  to  simple  fHtumtmm,  where  there  was  no 
pain  in  the  chest,  nor  cough,  nor  ex  pec  [oration.  And  even  now,  although 
the  routine  use  of  the  stethoscope  keeps  us  from  overlooking  the  presence 

■  of  a  pulmonary  lesion,  wc  may  sometimes  be  in  doubt  whether  it  con- 
stitutes the  disease  from  which  the  patient  is  suffering,  or  is  merely  a  com- 
plication. UUtralive  tnJotarditis  has  often  been  set  down  as  enteric  fever  ; 
the  discovery  of  a  cardiac  murmur  should  in  most  cases  suificc  to  put  one 
on  the  right  sccDl  irith  regard  to  it,  but  sometiiiiGs  the  hcart-aouiMJs  remain 
normal. 

Various  abdominal  afTcctions  arc  liable  to  be  confounded  at  the  bedside 
with  enteric  fever.  Foremost  among  them  b  tubenutar  ptritomtis.  In 
the  absence  of  the  positive  signs  of  this  affection  its  diagnosis  from 
enteric  fever  may  be  impossible.  I  have  seen  more  than  one  care  of  which 
the  nature  has  still  rerrLained  doubtful  at  the  end  of  sevent!  weeks  of  tllueiw. 
Asain.  two  of  three  instances  have  occurred  at  Guy's  Ho.spital  in  which 
acute  diffated  inftammalion  ^  tht  toloH.  generally  of  diphtheritic  character, 
has  been  mistaken  for  enteric  fever,  there  having  been  no  tymptums  of 
dytentery,  so  Ear  as  could  afterwards  be  ascertained.  Other  dUeases  which 
have  failed  lo  betray  their  presence  during  life  have  been  tyfihlitis,  fieri- 
nefihritie  absetti,  and  ahrtss  ef  the  liver  secondary  to  ulceration  of  the  colon, 
or  (iu  another  case)  lo  suppuration  in  the  bro«d  ligament  of  the  utciut,  with 
an  opening  tn  the  intestine. 

Finally,  i(  is  important  to  remember  that  some  patients  omit  to  complain 
of  affecthnt  e^  the  gemt4>->triitary  or/puu  sufficiently  severe  to  cau^e  pn>round 
constitutional  disiarbunce,  arw]  that  others  conceal  them,  from  raisiaken 
modesty.     Sir  William  Gull  lued  in  his  lectures  to  spealc  of  cjl-ks  of  extravn- 

■taiion  of  urine  to  which  he  had  been  called,  under  the  idea  that  they  were 
enteric  fever,  there  beingstunor,  muttering  delirium,! dry,  brown  tongue,  etc. 
Some  yearti  ago  !  was  a.-(ke(l  to  «ee  a  young  lady  at  a  school  at  [Iroraplon 
who  had  been  suffering  for  a  day  or  two  from  febrile  symnlom*,  with  a  very 

» quick  puli-e.     !l  wan  not  until  the  had  liucn  sent  home  tnat  she  mentiijned 
to  her  mother  that  «he  had  severe  pain  in  micturition,  and  that  her  private 
parlii  were  swollen.    There  wai  then  found  tol>ean  luleitKe  diphtheritic  intlam* 
^^malion  of  the  labia  and  nymphve,  andshcvcrynarrowly  «!cai)ed  with  her  life. 

^P     /ViyBit/M.— In  giving  a  prognosis  in  enteric  fever  one  has  tolw  guided  not 

only  by  ii^  .symptoms,  but  also  to  some  extent  by  ihe  age  and  circum.'ilances 

of  the  patient.     The  mortality  doe*  not,  indeed,  vary  at  different  [icriods  of 

life  to  the  same  extent  as  in  typhus  ;  Murchison's  statistics  show  that  until 

^^nftcr  the  age  of  fifty-five  it  is  almost  uniform,  nl  least  among  cases  aiffi- 

^kientiy  grave  to  be  admitted  into  the  I.ondon  Fever  Hospital ;  and  even  in 

^B^Id  people  it  is  not  much  more  than  twice  as  high  a.i  in  young  adults. 

^Klnteric  fever  is  especially  dangerous  in  drunkar<U,  in  those  who  are  very 

^Rat,  in  ^outy  persons,  and  in  those  who  arc  affected  with  Bright's  dii>ease, 

^■'beart  disease,  emphysema  of  the  lungs,  or  phthisis.     The  death-rate  is  not 

^^■tigmcnted    by  a    slate  of   poverty,      Murchison    says    that    in    private 

practice  it   is  probably  greater  among  the  tip[>er  dn^wes  than  amortg  the 

very  poor.     In  women  the  extstencc  of  pregnancy  does  not  modify  it  to  any 
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gm[  extent — abortion  or  miscarriage  almost  altrays  occurs;   but,  atanile, 
such  patients  recover. 

The  indicalioRS  afTordcd  by  symptoms  are  exceedingly  liable,  when 
they  lecm  lo  be  Tavorablc,  to  be  uneipectcdiy  upset  by  the  wjierventioo 
of  some  almost  inevitably  fatal  complication.  It  is  this  which  ha.s  Inj  to  the 
prevalent  idea  that  a.  prognosis  ought  hardly  lo  be  hazarded  at  all  in  entenc 
lever ;  and  one  cannot  too  strongly  insist  on  the  fatt  that  no  case,  howetrr 
mild,  can  ever  be  declared  to  be  allogcihcr  free  Trom  danger ;  but,  if  com- 
plications be  left  out  of  consideration,  Licbcrmeistcr  maintains  that  there  it 
scarcely  any  other  acute  disease  of  which  the  cour«  can  be  foretold  It  an 
carlv  [tcriod  with  so  high  a  degree  of  probability.  The  basis  on  which 
one  s  opinion  must  mainly  rest  is  afforded  by  the  thermometer.  The  dcub* 
rate  is  found  to  be  greater  in  proportion  as  the  maximum  temperature — 
usually  an  evening  temperature — is  higher,  and  by  the  end  of  the  fiirt 
week  the  fever  has  generally  reached  its  highest  point,  or  nearly  so.  Slill 
more  imponant  arc  observations  on  morning  temperatures.  The  nwre 
marked  the  morning  remissions  the  more  favorable  the  case.  A  consider* 
able  fall  on  even  a  single  occasion  is  a  good  sign,  unless  it  is  due  to  hemor- 
rhage or  some  other  complication.  Fielder  found  that  the  disease  jirond 
fatal  to  more  than  half  of  those  patients  in  whom  the  temperature  in  tl 
morning  reached  105.4',  and  to  every  one,  with  a  single  exception,  in  wtiM 
it  reached  106.15*.  Liebermeisier  seems  to  think  that  morning  remissioni 
are  of  value  by  interrupting  the  pernicious  action  of  heat  upin  the  Itssoo, 
and  that  Ihey  also  show  the  fever  to  be  less  obstinate  than  if  it  were  con- 
tinuous. He  goes  on  to  say  tliat  it  is  a  favorable  omen  if  a  cold  bath 
lowers  the  temperature  much  and  for  a  considerable  time,  and  that  a  dgsc 
of  quinine  affords  a  sort  of  test  as  to  the  gravity  of  a  case,  this  being  lot 
in  proiKirtion  iu  the  antipyretic  action  of  the  alkaloid  is  greater. 

But  individuals  differ  in  the  extent  to  which  pyrexia  i»  injurious  lo  tbem, 
and  the  best  measures  of  such  dilTcrenccs  are  aiforded  by  the  slate  of  ihc 
pulse  and  by  the  degree  of  disturbance  of  the  cerebral  functioiu.  Ltebct- 
mcister  put  together  the  cases  that  had  occurred  at  the  Basle  Hotpitil. 
and  shows  that,  the  average  mortality  being  16  or  1 7  iter  cent.,  nu  fewer 
than  40  percent,  of  those  patients  died  when  the  pulse  reached  tio.  and 
80  per  cent,  of  those  in  whom  it  exceeded  140.  He  also  arranged  his  cam 
according  to  the  intensity  of  the  delirium  and  coma,  and  correviraodiKg 
variations  were  found  in  the  death-rate.  Fatal  complications  occur  (u  tnoic 
frequently  in  severe  cases  than  in  those  of  which  the  course  has  been  mBd- 

T^tatment. — But  the  prognosis  of  enteric  fever  also  depends  npoo  lbe| 
treatment  to  which  the  patient  is  subjected.  It  is  a  point  of  extreme  impor< 
ance  that  from  the  very  commencement  of  the  disease  he  should  be  kepii 
rest,  and  free  both  from  bodily  fatigue  and  menial  strain,  Not  the  letiu  ( 
the  advantages  which  result  from  the  habitual  use  of  a  clinical  thermon 
in  daily  practice  is  that  the  discovery  of  pyrexia  in  what  might  othe 
have  been  taken  for  a  trifling  disorder  of  the  pnmit  via  gives  one  grounds  fol 
insistinK  that  no  work  shall  be  done  until  the  temperature  has  fallen  to  1" 
normal  level.  Men  arc  apt  to  do  themselves  irreparable  injury  by  straggling 
on  day  after  day,  even  if  they  do  not  try  to  "  walk  off"  their  illness,  or  ^o  awaj 
for  change  of  air  and  a  holiday,  when  they  ought  to  be  lying  (|utctly  in  bed.1 
The  members  of  our  own  profession  show  no  more  judgment  than  othen 
in  this  respect;  Liebcrmeister  has  known  medical  men  to  go  oa  sceittf 
patients  after  having  themselves  noted  their  temperature  at  104°  on  the 
previous  evening.  Sir  William  Jenner,  s|)eaking  at  Birmingham  in  tSTf- 
declared  {"  Lanetl,"  1879,  ii,  p.  715)  that  some  of  the  worst  cases  of  eotenc 
fever  which  he  had  ever  seen  appeared  to  owe  their  gravity  to  the  ciiciia-j 
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at  ihc  paiicni  had  travclnl,  after  having  !9cgun  to  fed  ill,  in  order 
to  rcai:)i  ht&  honur.  He  added  ihni  he  scarcely  ever  allowed  a  patient  (o  be 
removed  from  the  place  where  he  «tis  seized  with  the  diiwase  if  his  residence 
were  at  a  distance. 

The  sick  room  should  be  large  and  airy,  so  that  it  can  be  well  ventilated 

I'vrithout  draughts.     1  do  not  know  whether  Liebcrmtistcr  is  right  in  awert- 

'ing  that  a  person  whose  Icrapcratiirc  is  much  above  normal  is  incajrjblc  of 

'catching  cold,  and  that  therefore e.iiposu re  to  draught  for  a  short  lime  can  do 

him  no  hami.     Jenner  saj«  that  it  is  well  lo  let  him  have  a  diifcTcni  room  at 

night  from  that  which  he  occupies  during  the  day. 

Another  matter  which  is  of  great  conwquencc  is  (he  diet.  This  tfitouKh- 
oul  the  whole  course  of  the  disease  should  consist  of  fluids  only.  The 
staple  ought  to  be  milk,  of  which  two,  three,  or  four  pints  may  be  supplied 
ea«ji  day  ;  it  should  be  given  in  regular  portions  every  two  hours,  or  every 
hour,  or  even  oftcner ;  as  the  esse  goes  on  it  soon  becomes  necessary  to 
persevere  with  the  feeding  s^'slemattcally  throughout  the  nighi.  If  curdled 
milk  is  rejected  by  the  stomach,  or  if  it  appears  undigested  in  the  evacua- 
tions, recourse  should  be  had  lo  Ucnger's  liquof  pancreatieut,  after  the 
method  which  will  be  fully  described  elsewhere  ;  the  conversion  of  the 
casein  into  a  peptone  prevents  nit  further  trouble  with  it.  I  think  that  this 
may  very  likely  hereafter  become  a  rouiiDc  practice.  Other  articles  of  food 
which  may  be  allowed  arc  animal  broths,  beef  tea,  and  calves'  foot  jelly. 
It  is  generally  said  that  beef  tea  is  ai>t  to  caiLse  increased  diarrho^.  Jenner 
advises  that  some  strong  essence  of  vegetables  should  be  added  lo  the 
broths.  He  permits  a  little  strained  fruit  juice  to  be  Inkei),  but  does 
not  lei  his  patient  suck  grapes,  because  of  the  difficulty  of  preventing  the 
seeds  from  sli[>ping  down  the  throal ;  even  particUrs  of  the  pulp  of  fruits 
may,  he  says,  cause  irritation  of  (he  bowel.  Pure  water  may  be  taken 
without  stint. 

Almost  all  obser\-ers  are  agreed  that  no  method  of  treatment  has  yet  been 
discovered  by  which  the  course  of  enteric  fever  can  be  shortened  but  I  cer- 
tainly cannot  see  that  there  is  any  absurdity  in  supjxjsing  this  to  be  possible. 
We  have  good  K»son  to  believe  that  the  disease  sometimes  s|x>ntaneousIy 
aborts  at  ihe  end  of  the  second  week,  and  there  seems  to  be  no  reason  (thy 
the  number  of  cases  in  which  this  occurs  should  not  be  incre.!iscd  by  the 
administration  of  some  medicine  or  other.  Liebcrmcistcr,  indeed,  is  dii^poscd 
to  believe  that  by  three  or  four  do«n  of  from  eight  to  ten  grains  of  calomel, 
given  in  succession  within  twenty-four  hours  at  an  early  jwriod  of  the  fever, 
fie  succeeded,  in  a  certain  proportion  of  cases,  in  cutting  short  the  fever.  He 
adopted  this  plan  in  tno  hundred  and  IwcnCy-thrcc  case«.  The  mortality 
also  was  less  than  when  no  cidomel  was  used. 

Of  late  ycar^,  however,  the  aliention  of  physicians,  so  far  as  the  treatment 
of  enteric  fever  is  concerned,  has  been  m.iinly  directed  lo  the  question 
whether  or  not  it  is  advantageous  to  the  [hilienl  to  have  his  lemi>eraturc 
I  sj-stematically  kept  down  by  cold  linili.s  or  in  other  ways.  And  a  mass  of 
!  weighty  evidence  lias  been  acnitnulaled  in  support  of  this  practice,  which, 
altlwugh  il  had  been  advocated  in  thi.s  country  by  Cu trie  nearly  a  cerlury 
ago,  had  fallen  allogclher  into  neglect.  The  revival  of  il  was  due  first,  in 
r86r,  to  Krand,  of  Sicltin,  and  .secondly  by  Jilrgensen,  of  Kiel,  in  1866. 
Since  that  lime  it  has  lieen  adopted  by  many  ph)>ician.s,  both  in  fJcrmany 
and  in  BngUnd ;  among  oiirselvcn  no  one  has  studied  it  more  carefully  than 
Df.  Cayley,  of  the  I/>ndon  Fever  hus|>itat,  who  recorded  his  cxjicrience  of 
it  in  the  Crooninn  lectures,  for  1880.  A  |ioint  of  great  importance  is  that 
those  who  recommend  an  antipyrtlic  iresilment  of  enterii*.  fever  up|>eal,  not 
merely  to  the  vagtic  imi)re»i«i»  derived  dire<:tly  from  the  obtiervation  of 
cases,  but  to  a  numerical  analyws  of  Ihc  reMIl^s  whi<:h  they  have  attained. 
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It  must  be  understood  that  the  fundamental  proposition  upon  which  the 
antipyretic  method  of  treating  enteric  fever  is  based  is  that  pyrexia  is  hannfiil, 
not  because  the  bodily  tissues  undergo  rapid  waste  in  the  maintenance  of 
febrile  heat,  but  because  they  are  affected  injuriously  by  exposure  to  a  hi|fa 
temperature,  especially  when  it  is  kept  up  for  a  length  of  time  and  withont 
intermissions.  For,  on  the  former  view,  which  till  recently  was  generall; 
adopted,  it  would  be  worse  than  useless  to  employ  cold,  since  the  effect  ii 
undoubtedly  to  increase  for  the  time  very  greatly  the  evolution  of  heat  within 
the  body,  even  if  the  temperature  does  not  actually  afterward  rise  again  to 
its  former  level. 
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(iSTORV— ONsrr  or  the  di^rase — throat — kasii-^auoktivi;  and  UAtrn- 

KAHTVAXimSS — COMPUCATIONS   AND   SEQVKLX — PKOUMOSIS  AND  TREAT- 
UKNT. 


The  recognition  of  Scarlet  Fever  as  a  distinct  disease  bc^n  with 
lydeoham  (1675^.  ^^^  w^  completed  by  Withering  a  ceniury  later 
(177S).  It  had.  indeed,  been  desciibcd  as  far  back  as  1556  by  Ingraaias, 
under  the  name  of  Kos<alia;  but  Morton,  who  was  a  contemporary  of 
Sydenham,  maintained  that  it  was  only  a  variety  of  measles,  and  called  it 
morbilli  <mfiue>Ues.  The  designation  ^M>  scarlatina  (Iial.  scarlatlo-- 
sear/el),  was  employed  by  Bydcnham.  It  is  very  remarkable  tluu  he  made 
no  allusion  to  soic  throat  as  one  of  its  syropioms. 

Cmirtt. — The  onset  of  the  disease  is  generally  quite  sudden.  In  children 
(he  first  symptom  is  often  vomiting  or  a  convulsive  seinure.  In  adults  it  i$ 
usually  soreness  of  the  throat.  There  may  be  chilliness  or  even  a  rigor.  The 
patient  complains  of  headache,  malaise,  prostration. 

The  face  quickly  becomes  fiushed,  the  pulse  qyick,  the  skin  hot.  For  a 
child's  pube  lo  be  at  140  or  160  within  a  few  hours  is  not  uncommon,  and 
is  of  00  unfavorable  augury ;  and  it  may  remain  high  for  some  days.  The 
Icmperaiure  may  rise  to  104°  or  103°  in  the  course  of  the  fin>l  day,  or  it  may 
attam  the  same  point  more  slowly,  while  ibe  rash  is  coming  out.  It  then 
generally  rests  siaiionary,  or  nearly  so,  until  the  rash  begins  10  fade.  The 
extreme  dryness  of  the  surface  is  apt  to  give  one  an  impreuion  that  it  is 
hotter  than  is  really  the  coie ;  from  the  time  of  .Addison  the  pungent  heat 
of  tlie  skin  tn  scarlet  fever  has  been  spoken  of  at  Guy's  as  comjarablc  only 
with  that  which  is  to  be  felt  in  acute  pneumonia.  Dr.  Gee  describes  the 
fever  aa  frequently  ending  in  a  complete  crisis ;  this  occurred  in  two  of  his 
cases  on  the  fourth  day,  in  four  on  the  fifth,  and  in  three  un  the  seventh. 
But  mottt  writers  say  that  its  fall  is  far  more  often  gradual,  l.-iking  from 
three  to  eight  days  tor  its  completion.  The  tongue  is  at  fintt  coati;d  with  a 
thick,  creamy  layer,  as  in  other  febrile  dueases.  But  before  long  enlarged 
fungiform  pipillR  are  seen  projeriitig  as  shining,  scarlet  points;  and  after 
two  or  three  days  the  while  Inr  clears  away  from  before  backward,  leaving 
a  smooth,  bright  red  !furfacc ;  thU,  with  the  Utile  prominence*  that  are 
thickly  Mraltered  over  i[,  has  an  appearance  that  has  been  aptly  comjiared 
with  that  of  a  .iirawlMrry.  SomelimCN,  however,  no  such  enlargemtnt  of 
the  fungiform  [Mpill^c  occurs.  German  writers  sjieak  of  a  miliary  vesicular 
eruption  as  occasionally  present,  especially  on  the  dor^l  .lurfacc.  The 
tongue  docs  not  rc^in  its  normal  as{)ect  until  convalescence  has  set  in. 

On  looking  at  the  fauces  one  finds  the  arches  of  the  jialate,  the  uvula, 
aod  the  tonsils  more  or  less  reddened  or  purple.  Sometimes,  but  not  always, 
they  are  swollen;  and  the  rcdncts  may  extend  to  the  roof  of  the  mouth  and 
to  the  pharynx.  Swelling  of  the  mucou*  gland  often  gives  a  granular 
appearance  to  the  affected  parts;  and  their  secretion  may  accumulate  upon 
the  surface  so  as  to  simulate  the  pretence  of  ulcen.  The  tonsils  may  even 
project  inward  until,  with  the  club-shaEH»J  uvula,  they  block  up  the  |iassage ; 
and  after  a  few  days  one  or  both  of  them  may  Mippnraie.  There  is  often 
swelling  of  the  neighboring  cervical  lymph  glands 

I'hc  rash  generally  makes  its  apixr.-irnncc  in  from  twelve  to  thirty  houn 
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after  the  commencement  of  the  disease.  Sometimes  it  it  later ;  but,  as  Dt. 
Gcc  remarks,  the  proof  of  this  is  difficult,  not  only  becainc  ihc  fim  signsof 
il  arc  easily  overlooked,  but  because  it  may  recede  for  s  rime,  and  then  coat 
out  again.  In  some  of  the  more  severe  cases  it  is  altogether  ill  dcvelopcrf, 
and  writers  My  that  it  may  then  be  delayed  until  the  ihiid  or  the  fmnli 
day.  'I'rousseati  had  under  his  care  a  boy.  six  or  seven  years  old,  vW 
sufl'crcd  from  headache,  vomiting,  strabismus,  slonness  of  pulse  and  stupor, 
so  that  "  cerebral  fever"  was  diagnosed,  until  on  ihe  ctghih  day  M>relIiroM 
and  a  scarlatinal  eruption  appeared,  whereupon  the  brain  symploms  ceawd; 
but  such  a  case  is  altogether  exceptional,  and  I  think  that  there  may  bidy 
be  a  question  as  (o  its  original  nature.  As  n  rule,  the  ra&h  Is  finl  to  be 
discovered  upon  the  sides  of  the  neck  and  (he upper  pan  of  the  chest;  and 
il  generally  lakes  twelve  or  twenty-four  hour^,  or  even  two  or  three  days.  It 
reach  its  full  development.  Uul  sometimes  il  comes  out  alinoit  at  odcc 
over  a  very  large  surface.  The  face  often  remains  fice  from  il.  ThooM 
in&ists  Ihac  in  most  cases  it  is  limited  to  ihc  forehead  and  temples,  tfat 
cheeks  showing  only  the  ordinary  flush  of  fever,  while  the  parts  round  the 
mouth,  nearly  to  the  chin,  remain  pale  and  afford  a  striking  contrast.  TW 
up]ier  arms  arc  oflen  covered  with  ihc  eruption,  and  it  is  exceedingly  wel 
marked  on  the  abdomen  and  on  the  inner  sides  of  the  thighs.  The  cokt 
is  usually  a  bright  scarlet,  so  that  Watson  aptly  compared  il  with  that  <rf  * 
boiled  lobster ;  but  sometimes  it  is  of  a  lighter  pink,  and  sometimes  purpliA. 
Il  may  appear  to  be  uniformly  diffused,  but  on  careful  examiniiion  0« 
can  generally  sec  that  it  is  made  up  of  very  minute  red  poinm,  which  art 
at  l\raC  isolated  from  one  anoihcr,  and  which,  even  when  tliey  have  coaloctd. 
often  leave  a  little  islet  of  hcallhy  skin  here  and  there.  It  momentanir 
disappears  on  pressure,  except  where  there  has  been  iome  degree  of  hemoT- 
rhuge  or  perhaps  capillary  stasis,  in  which  case  isolated  red  spot*  retnaia. 
with  a  more  or  lea  general  yellow  discoloration.  As  Watson  long  in 
pointed  out,  on  the  forearms  and  the  legs,  as  well  as  on  the  liacks  of  lit 
hands  and  of  the  feet,  the  rash  of  scarlet  fever  COnM>ts  of  larger  ami  aan 
prominent  jiapulcs  than  elsewhere;  the  palms  and  the  soles,  however,  tbow 
only  a  faint,  diffu-ted  blush.  The  skin  of  the  aJfecied  pans  is  slightlf, 
turgid  or  even  swollen  ;  the  eyelidit  and  the  cheeks  look  a  little  puff 
Trousseau  remarks  that  tumefaction  of  the  fingers  often  prevents  the  paiienj 
from  closing  his  hand.  Histologically — I.Sschner  discovered  exudation  cell ' 
in  the  rete  Malpighii,  and  probably  they  were  seen  by  Dr.  Kenwick  also,  i 
further  observed  that  the  basement  membrane  of^  the  swral  glands 
thickened,  and  their  channels  were  obstructed  by  an  overgrowth  of  epiti*"' 
Hum,  or  by  extravasatcd  blood.  That  the  scarlet  fever  enipiion  bea.-*  r.o 
definite  relation  to  these  glands,  nor  to  the  hair  follicles,  seems  to  foilu* 
from  a  case  (cited  by  Thomas  on  Ihc  authority  of  I^ndenbergcr)in  which  it 
did  not  fail  to  develop  itself  over  an  immense  cicatrix,  the  result  of  a  ten 
which  was  said  to  have  destroyed  the  whole  thickness  of  the  skin. 

Ccrtaio  modifications  of  the  eruption  of  scarlet  fever  arc  somctitna 
observed.  Instead  of  being  punciiform,  it  may  in  rare  cases  consist  of  brff. 
irregular,  slightly  raided  macule,  more  or  less  like  those  of  measla!,  or  i 
may  be  markedly  popular.  Ur,  again,  it  may  be  associated  with  iDUBtsH 
numbers  o(  miliary  vesicles,  especially  upon  the  neck  and  chest,  wlien  ibert 
has  been  much  perspiration. 

At  a  variable  period  after  the  subsidence  of  the  msh  the  superficial  laien 
of  the  cuticle  begin  to  peel  off,  or,  in  technical  language,  to  "  dcsqtumaic." 
This  is  sometimes  observed  within  a  few  days,  sometimes  Dot  until  twoW 
three  weeks  have  elapsed.  Its  amount  is  not  necessarily  proportioitaie  to 
the  intensity  of  the  cutaneous  affection  ;  it  may  be  well  marked  wlxrc  iW 
wossoslighias  to  have  been  overlooked,  and  so  may  be  of  service  in  clinclT'^f 


DESQUAUATION— ABORTIVE  AND  UAUGNAKT   FORMS.       225 

diagnmis.  In  sonie  cases  it  assumes  «  rufftinceoiu  fonn ;  x 
Xf  poodcr,  ot  a  fine  scurf,  becoming  detached  from  i)ie  .turHice,  (^tiK.-!  jally 
tac  Ucx.  But  mote  generally  it  is  "  inc[nljr.in^c«uus ;  "  ilistinci  lUkes 
come  avay,  and  may  be  some  inches  lonf;-  Tiic-  dnt  Mi-j)  toward  the 
Ihrovitig  off  of  the  epidermis  at  a  particular  s[>o[  U  often  the  fonnation  of 
■  ItUle  Opaque,  raised  vesicle,  very  like  those  which  are  characteristic  of 
tatau.  but  dry;  this  breaks  at  the  summit,  leaving  a  free  edge  in  the 
^moe  of  a  ring,  which  gradually  becomes  lar^^er  and  larger.  The  cuticle 
of  ine  lunds  is  now  and  then  shed  en  m-use,  like  a  glove  ;  and  the  same  may 
be  the  case  with  the  Icci  \  in  some  cases  not  even  %e  nails  are  left  behind. 
So  complete  a  dcsquanuiion  as  ihis  necessarily  lakes  seven!  wcelcs  fur  ibi 
romntetion.  Much  more  often,  howc\'cr,  ilic  fact  that  the  cxanthem  inter- 
i-T  the  time  wiih  the  nutrition  of  the  naiU,  is  shown,  not  by  their 
^i,  ...-iiion.  but  by  ihc  formation  of  a  transverse  groove  upon  thcm;Iothis 
Dr.  Wilkt  has  especially  drawn  attention  ;  it  is  seen  upon  several  of  the  nails 
at  equal  distances  from  ihcir  roots,  and,  of  course,  it  ultimately  becomes  loit 
at  their  disral  extremities.  Such  groove  on  tltc  naiU  are  not.  indeed, 
pccului  to  suulct  fever,  being  sometimes  seen  after  other  acute  diseases; 
t)ul  evca  with  this  qualification,  their  presence  sometimes  throws  valuable 
li|{ht  upon  the  origin  of  scquelic  the  real  nature  of  which  might  otherwise 
hnvc  remained  undetermined.  The  hair  comes  off  with  the  cuticle ;  but,  so 
I  fcr  M I  know,  not  more  than  after  any  other  fever  of  c<iual  severity. 

ASrrr^mt  F-rrmi. — \  striking  feature  of  scarlet  fever,  and  one  ujron  which 
all  wnlen  Uy  stress,  is  the  great  variability  of  its  symptoms  and  of  its  toursc ; 
I  ■>  that,  indeed,  there  is  much  difficulty  in  describing  all  the  dilTerent  forms 
I  it  Bay  astune. 

In  some  cases  the  disease  b  rudimenlary  or  atortit'e.    Thus,   during 

raUemiOi,  it  often  happen*  that  adults  become  more  or  less  feverish,  com- 

puin  of  J  dight  sore  throat  with  rednoa  of  the  murous  membrane,  and 

haw  a  littlcjiain  aad  swelling  of  the  cervical  glandn,  but  are  at  no  time 

Tcatly  ill.     'Inis  is  e*]>ecially  apt  to  be  the  case  with  those  who  have  already 

faHl  an  attack  in  childhood ;  medical  men  have  told  me  that  it  has  again 

land  again  oKurml  to  tliem,  when  aitendinj^  natients  suflerinjc  under  scarlet 

■wrr.      But  I  lately  xiw  an  instance  in  whicn  a  father  so  aiTected  gave  to 

Hi  children   a  dbeaw  of  such  severity  that  one  of  them  died.     A^ain, 

ffife  chief  ivroptom  may  be  fevcrishncsK,  so  that  the  comptaitit  va^net  lor  a 

aacre  fcL<ru.aU,  ilicrc  lieing  little  or  no  affection  of  the  throat,  and  no  redness 

ot  the  skin  beyond  what  might  be  attributed  to  the  presbure  of  clothes  or 

to  wxrae  other  accidental  circumstance.     Lastly,  the  sole  indication  may 

be  an  eruption,  aiKl  thi>,  perhaps,  limited  to  a  small  part  of  the  sur^ice. 

The  rval  nature  of  tht*  aJRection  is  often  first  shown  by  the  occurrence  of 

I  daqmmstion,  or  even  by  the  unforeseen  su))erwniion  of  dropsy  or  of  some 

'  ether  seqtieLa. 

.1  very  diffident  class  of  cases,  the  symptoms  are  incomplete,  because 
■1  comes  loo  quickly  for  their  full  development.  In  several  recorded 
JMMMKes  ihe  patients  have  died  in  from  eight  to  fifteen  hours ;  the  chief 
pfcuMnimiii  have  then  been  delirium  or  coma,  convulsions,  or  c%'en  tonic 
gfaoM  with  thsrows,  incessant  vomiting,  and  dbrrhua,  with  extreme  mpidity 
<N  p«be  and  of  breathing.  Sometimes  there  has  also  been  hviK-rp)Tcxia,  in 
■bich  case  one  would  be  inclined  lo  regard  this  as  dctermming  the  form 
^f  t1^  Ai^,^  \  temperature  of  115"  F.  was  observed  by  the  late  Dr, 
iroe  laiicnts.  The  only  thing  that  could  render  a  diagnosin 
--ji....  be  the  occurrence  of  other  cases  of  scarlet  fever  in  the  same 
bood. 

a  juU  referred  to  constitute  tlic  most  extreme  examples  of  what 
■S 
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in  England  is  commonly  called  malignaitl  scarlet  fever.  But  there  ikre  otha 
vaiicticK  of  it  which  are  less  mpidly  fatal,  Somcltmes,  with  early  «vac 
const ilutional  tymploms  of  a  "  typhoid  "  character,  the  ns-h  comes  oat  bie 
and  imperfectly,  and  its  hue  is  not  bright  scarlet,  but  rather  a  livid  viokL 
In  some  instances  the  disease  asstimes  a  hemerrhagt'e  form ;  at  \eaA, 
almost  all  writere  say  so,  except  Dr.  Gcc,  who  is  evidently  inclined  to  think 
that  the  early  hemorrhagic  roseola  of  smallpox  may  have  been  m: 
for  it. 

Sometimes,  again,  the  eruption  develop*  itself  in  the  regular  way; 
the  febrile  di<jtiirb,ince,  which  from  the  first  U  high,  run*  on  for  two 
three  weeks  instead  of  subsiding  after  a  few  days.  'ITie  p;ilient  then  I 
into  a  typhoid  state,  with  muttering  delirium,  n  dry,  brown  tongue,  and 
sordes  o(>on  the  lips.  Many  of  thew  cases  end  fatally.  In  a  large  pni(«- 
tion  of  them  the  affection  of  the  throat  is  imdulv  severe.  Eilhrr  the  £iac(i 
arc  covered  with  a  diphtheritic  exudation,  or  tney  Iwcomc  gangrenous  and 
slough  away,  leaving  a  horribly  offensive  cavity.  The  i n flam i nation  oivtX\ 
spreads  to  the  lining  membrane  of  the  nose,  and  an  acrid  fluid 
from  the  nostrils,  which  excoriates  the  upper  lip.  The  nasal  tK>ne«  may 
even  become  necrotic.  Still  more  frcijucnt  is  extension  to  the  ear  along  the 
Eustachian  tube  ;  the  tympanum  then  fills  with  pits,  which  »  dischai^gcd  bf 
perforation  of  the  membrane.  Here,  again,  there  is  often  great  dcttnictioa 
of  the  tissues :  Sir  Thomas  Watson  mentions  a  caitc  in  wliirh.  every  itmt 
that  the  child  swallowed,  some  of  the  fluid  food  tan  out  imme<)i4tely  at  oat 
of  its  can ;  and  it  is  no  imcommon  thing  for  fatal  hemorrage  to  ensue  Iroa 
perforation  of  the  carotid  artery. 

In  other  cases,  the  chief  local  mischief  is  outside  the  throat,  in  the  CYrriial 
lymph  glands  and  the  adjacent  stnirtiircs.  A  large  swelling  may  formoc 
each  ride  of  the  neck,  near  the  angle  of  the  jaw ;  or  the  whole  space  froo 
the  chin  to  the  sternum  may  be  occupied  by  a  brawny,  shining  rmss.  vtiii'k 
has  been  termed  a  "collar."  It  docs  not  appear  that  the  salivar>' gbnK 
whether  parotid  or  submaxillary,  take  any  part  in  this  affection.  IV 
induration  of  the  connective  tissue  may  spread  backward  between  tjx 
pharynx  and  the  spine,  or  downward  into  the  mediastinum.  If  su[>punEnB 
occurs,  the  pus  may  be  discharged  by  a  scries  of  fistulous  openings  biirn>ai>( 
and  undermining  the  skin  in  all  directions;  or  a  post- pharyngeal  tl-^-t* 
may  be  formed,  which,  pressing  on  the  larynx,  may  cause  sulToca:  ' 
Extensive  sloughing  often  lakes  place,  so  that  the  muscles  are  taid  bair,  s> 
in  a  clean  dissection  ;  and  dangerous  or  fatal  hemorrhage  may  cnsite  frun 
jierforation  of  one  of  the  arteries  or  veins  of  the  neck. 

ComplUafiom. — Some  of  these  affections  ought,  perhaps,  to  be  dcacn'bel 
OS  complications  of  scarlet  fever,  rather  than  under  any  other  head  :  l>ul  I 
do  not  see  where  the  line  is  to  be  drawn.     We  may  certainly  give  that  n*a* 
to  one  morbid  condition  which  is  comparatively  seldom  oiiserwd.  and  t» 
represented  in  the  normal  courec  of  the  discAse,  but  which  is  liy  no  oiaa* 
confined  to  coses  of  great  severity.     1  refer  to  a  painful  swelling  of  som-  - 
all  of  the  joints,  which  generally  sets  in  while  the  skin  is  peeling,    Thisji'    ■ 
sometimtrs  the  smaller,    sometimes    the    larger  articulations;    it   gem  ■ 
i]uickly  sutnides.  and  Thomas  says  it  is  even  more  fugitive  than  that"!: 
ocairs  in  acute  rheumatism,  and  which  is  in  all  rc*i)ects  very  simiUr  «* 
it.     In  some  coses,  however,  it  "settles"  into  one  particular  joint,  \eMh^ 
to  chronic  effusion,  or  even  suppuration. 

AiioihiT,  and  a  far  mon-  imjkortant  complication  of  scarlet  fever  i- 
acute  nephritis,  accompanied  with  albuminuria.     Whether  anya/Terti'i 
the  kidney  ti  present  in  ordinary  cases  of  scarlet  fcver,  which  end  inrecov 
appears  to  lie  still  doubtful.    Thomas  remarks  tlut  the  que»tion  coii' 
settled  only  by  the  microscopical  examination  of  the  organs  from  a  paiii^i" 
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tcillcd  by  an  accident  dkiiing  the  courso  of  the  disease.  It  is  certain  that 
ncphrili^  tus  been  found  after  dejth  in  some  cxc<.-])tional  ca^s  of  scarlatinal 
dropsy  in  which  the  uriite,  although  scanty,  contained  neither  albumen  nor 
cases  during  life.  This  f^ci  obviously  stiggcsts  the  possibility  that  renal 
changes  may  be  present  in  cases  which  do  well,  without  any  evidence  of  it 
being  di«coverabte.  And  it  is  also  certain  that  the  more  assiduously  one 
tests  ihc  secretions  of  the  kidnc)^  throughout  the  whole  course  of  the 
disease,  the  more  numerous  arc  the  cases  in  which  a  trace  of  albumen  is 
detected  at  one  time  or  another,  Thus  some  German  writers  look  upon  a 
renal  catarrh  as  bearing  to  scarlet  fever  Ihc  same  relation  which  bronchial 
catarrh  bears  to  measles.  But,  as  Thomas  points  out,  albumen  and  tube 
casts  are  occasionally  found  in  the  urine  in  several  other  febrile  diseases,  so 
that  their  presence  is  not  necessarily  to  be  taken  as  part  of  the  action  of  a 
specific  poison  upon  the  kidneys. 

Scarlatinal  dropsy  I  shall  leave  to  be  discussed  with  the  similar  alTection 
that  results  from  other  acute  forms  of  renal  inf]amin.ition,  And  as  for 
ihc  rest  of  the  scqueUc  of  scarlet  fever,  all  that  is  required  in  this  place  is 
that  I  should  mention  the  &cl  that  pleurisy,  pneumonia,  and  pericarditis 
arc  of  rather  frc»]ucnt  occurrence,  cs|)ecially  in  connection  with  the  rheu- 
matoid divase  of  the  joints.  This  may  also  be  attended  with  endocarditis, 
and  so  may  doubtless  be  the  starting  point  of  chronic  changes  in  cht  valves  of 
the  heart  ;  but  whether  such  changes  ever  arise  when  the  joints  have  remained 
free  appears  to  me  to  be  doubtful.  In  making  post-mortem  examinations 
of  children  who  have  rec«nlly  had  scarlet  fever  I  have  always  found  the 
valves  healthy. 

Chronic  enlargement  of  the  ton.sils  b  very  common  in  children  who  have 
p.-tsed  through  this  exanthcra.  Far  more  important  are  various  atTections 
of  Ihc  ears,  which  arc  apt  to  be  \ctt  behind  by  it,  so  that,  indeed,  it  is 
almost  always  responsible  for  the  occunencc  of  deafness  acquired  in  early 
life. 

Prvgwris. — The  prognosis  of  scarlet  ferer  cannot  be  altogether  devoid  of 
~rtxicty  ;  the  disease  is  never  so  mild  but  that  some  dangerous  complication 
ntay  arise.  Sporadic  cases  arcsometimes  quite  as  severe  as  those  which  form 
[lart  of  an  epidemic.  Indeed,  different  epidemics  differ  very  widely  in  their 
gravity.  I  Ktvc  known  one  to  prevail  for  many  months  in  a  country  town 
without  there  being  a  death,  and  without  dropsy  ever  superveniig.  Graves 
has  recorded  the  fact  that,  whenever  scarlet  fever  appcnn-d  in  Dublin,  between 
1805  and  iSi$,  it  VTAS  always  mild,  so  that  on  one  occasion,  eighty  children 
wen  attacked  in  the  same  public  institution,  and  all  recovered  1  but  during 
i8j4  and  1835.  the  city  was  the  seat  of  a  very  malignant  and  fatal  epidemic. 
Thomas  says  that  a  mortality  of  Irom  13  to  18  |^>er  cent,  is  very  common, 
but  that  it  not  infrequently  rises  to  35.  and  someiimet  even  to  30  or  40  per 

[»t. 

I  have  already  indicated  most  of  the  inferences  which  are  to  be  drawn 

im  particubr  symptoms  or  combinations  of  symptoms.  Hut  it  may  l>e 
added,  that,  according  to  Trousseau,  the  occurreiirc  of  conviiUicms  during 
the  first  or  second  day  is  alwa)-s  a  sign  of  danger,  vAcre.xx,  in  other  exan- 
Ihcmata  it  is  not  of  evil  omen.  Another  point  which  U  m;i(le  by  this  writer 
is.  that  in  scarlet  fever,  as  in  smallpox,  the  more  intense  the  ra»h,  the  more 
severe  is  the  disease.  Here,  however,  he  differs  from  niont  other  observers  ; 
and  1  think  that  the  statement  can  only  lie  iidmitted  to  be  correct  in  so  far, 
that  those  cases  in  which  a  bright  red  eruption  co%'ers  tlie  whole  of  the  body 
and  lasts  for  an  unusually  long  time,  are  generally  grave  ones, 

7>eaimeHt. — Little  need  be  said  on  ihlt  subject.     We  have  no  means  of 
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checking  the  disease,  and  must  be  content  to  treat  it  on  the  same  principki 
as  those  indicated  in  the  chapters  on  Typhus  and  Enteiic  Fevers.  In  the 
more  severe  forms  stimulants  are  particularly  reedfii! ;  and  cold  affuaon  a 
bathing  is  the  best  method  of  combating  hyperpyrexia.  Great  care  should 
be  taken  to  avoid  chill  during  desquamation,  and  inunction  forms  a  protec- 
tion to  the  patient  a^inst  this  danger,  and  to  others  against  infection. 

The  extreme  tenacity  and  activity  of  the  contagion  of  scarlatina  renden 
isolation  imperative,  and  the  precautions  enumerated  on  pp.  47-49,  are  in 
no  case  more  essential  than  during  convalescence  from  this  disease. 
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{RUBEOLA,  EPIDEMIC  ROSEOLA^ 

RKCOCKITION      ANII      NOMEKCLATURE — ITS     CHARACTSKISTICS — TWO      INCDU- 

rATIU.K  nESCRHmONS  or   irS  symptoms  and  tX>UllsS possibly  a  VARIETV 

OF   MBASLBS—UIXeCnOM    IH  WHICH    A  mlLVTIUN    OK    THK  QUESTION   UAV 

KxrecrsD. 

Ilardly  had  scarlet  fever  become  iirivcnally  recognized  as  distinct  from 
mcLsles,  in  lh«  latter  luilf  of  the  last  century,  wiien  physicians  in  Gcmtany 
began  to  try  to  isoUcc  j  third  member  of  the  same  group  of  discuses,  and 
adopted  for  it  the  tenn  "  Rubeob."  for  which  they  had  no  other  u%,  since 
ihcy  adhere  to  "  morbilli  *'  as  the  Latin  name  for  measles.  And  ever  since 
a  controversy  has  been  smouldering  in  that  country  as  to  the  existence  of 
this  complaint,  which  is  commonly  known  as  RAthcln,  the  cortrsponding 
term  for  mca.sies  being  Masern.  But  in  France  and  in  England  the  i]ucsiion 
has  until  Utcly  nitracted  little  notice,  one  reason  being,  in  all  probability, 
that  the  word  nit)coU  was  otherwise  appropriated.  Dr.  Peterson,  of  Lcich, 
hown'cr,  described  the  supposed  third  exanthem  in  the  "  Eitinturgh  Mtdkal 

J^unat,"  for  i8^o,  and  among  English  writtre  who  have  since  expressed 
their  belief  in  its  existence  may  be  mentioned  Copland,  Ailken,  Squire, 
BrtMowc,  Murchlioti,  and  Robert  Liveing.  A  suitable  name  has  yet,  I  think, 
to  be  dlMTOvcred.  Copland  and  Aitken,  having  reverted  to  the  use  of  inor- 
billi  foimcaslct,  call  it  rubeola,  but  this  is  obviously  very  likely  to  lead  (o 
confusion.  Nor  docs  it  seem  to  me  that  the  term  "epidemic  roseola,"  pto- 
pow;<i  by  Scpiirc  and  by  Bristowc,  is  much  better,  since  it  would  naiuially 
convey  the  imi«es!ion  that  the  disease  bears  some  relation  to  the  other  enip- 
tioiu  whi<:h  have  been  known  as  species  of  roseola  since  the  time  of  Willaii. 
On  the  whole  I  prefer  the  barbarous  expedient  of  borrowing,  for  the 
present,  the  Gi-rman  name  of  Rdtheln. 

If  one  were  asked  what  are  supposed  to  be  the  most  essential  features  of 
r5thetn,  one  would  reply  that  it  has  a  rash  very  much  tike  that  of  measles, 
b»it  resembles  scarlet  fever  in  having  a  very  short  prodromal  stage,  and  in 
being  attended  with  marked  sore  throat.  '1  hus  it  clearly  is  allied  to  measles 
lather  than  lo  scarlet  fever,  and  it  is  not  distinguished  from  measles  by  any 
positive  characters  comparable  with  those  which  se^wtate  measles  and  scarlet 

Lfever  from  one  another.     A  fiivoritc  idea  with  some  of  the  older  writers  was 
it  was  a  "  hybrid  "  between  these  two  diseases ;  ihey  even  siioke  of  the 

Isymptoms  as  alternating  in  different  coses,  so  lh.it  sometimes  The  rash  of 

rtncasles  would  be  associated  with  the  sore  throat  of  iwarlet  fevtr,  whereas 
someiimet  the  reverse  would  be  the  case.  But  ihw  wat  purely  lanciful,  ami 
whatever  m.iy  be  ^id  as  to  the  possibility  of  the  KjMicific  c^tisi-s  ni  two 
exanthemata  rombining  so  as  to  produce  in  a  sinde  |iatient  a  modified  affec- 
tion, one  ran  v-.ttcely  conceive  that  such  an  aflection  should  be  epideinte, 
still  lem  that  ib  contagion  should  protect  again  >l  the  recurrence  of  iliflf  while 
affording  no  immunity  against  either  of  the  constituent  diiieaaes.  It  mu^I  be 
ailded  that  Tn)us.-K-ati  declares  rfitKeln  to  Itave  no  proie<-ting  influence,  even 
against  itself,  but  in  this  I  believe  he  dilTcn  from  all  other  writers. 
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There  being,  then,  no  positive  signs  distin^ishing  r&thein  from  mcstsle. 
one  would  expect  thai  those  physicians  who  insist  upon  ihc  separate  extStaa 
of  ihcformcr  disease,  and  wlio  havedescribcd  it  from  their  own  obsetvuioa^ 
should  at  least  agree  among  themselves  as  lo  all  the  details  of  its  synptan 
and  course.  But,  unfoitunatcly,  the  very  opposite  is  ihe  <rase.  No  iw 
writere  9cem  lo  rac  to  give  exactly  the  same  account  of  it.  And  at  the  pns- 
ent  lime  two  incongruous  descriptions  of  it  arc  to  be  found  in 
medical  literature. 

One  of  them  is  fully  set  forth  by  Allken.     It  is  identical  with  thtf 
Paierson  gave,  in  1840,  and  indirectly  it  owes  its  parentage  to  the 
writers  of  the  early  part  of  the  present  century.     According  10  this  view 
rOtheIn  it  is  often  rapidly  fatal,  destroying  life  by  sTiffocation.  or  by 
sions  and  coma.     Its  earliest  symptoms  (in  addition  to  rigors  and  tuutiea, 
even  vomiting)  are  redness  and  |<ain  of  the  eyes,  with  lachrynutioa, 
and  watery  discharge  from  the  nose,  cough,  sorethioai,  and  hoarscrMS. 
eruption,  which  docs  not  break  out  till  the  third  or  the  fourth  day, : 
in   minute  dots,  but  rapidly  assumes   the  appearance  of  irregular' 
patches,  with  obiusc  angles,  sometimes  of  an  intensely  dark  color 
their  margins,  and  distinctly  raised — more  so  than  in  measles,     li  is 
less  abundant  on  the  limbs  than  on  the  trunk,  but  appears  upon  both  M 
same  lime.     Copland  says  that  in  severe  cases  the  whole  surface  maj.  »ftir 
twenty-four  hours,  have  a  deep  and  almost  equal  red  color,  so  thai  the  dtsew 
may  now  be  readily  mistaken  for  scarlet  fever.     Both  he  and  Patersoo  tfrie 
that  the  eruption  lasts  four  or  five  days,  or  even  from  six  to  ten  days :  ^'  » 
followed  by  a  brannj'  desquamation.     The  constitutional  symptoms  are     '11 
severe  ;  sore  throat  is  always  a  prominent  symptom,  and  there  may  be  mat 
plctc  loss  of  voice,  and  inability  to  swallow  even  the  smallest  quantity  ol 
fluid,  which  generally  regurgitates  through  the   nose.     Affections  v! 
respiratory  passages  and  lungs  may  occur  as  sequelae;  ortlicre  maybcdi 
or  the  cervical  glands  may  suppurate. 

Contrast  with  this  the  account  of  rStheln  which  is  given  in  Ziem«ni' 
"  Handbuch,"  by  Thomas,  who  speaksof  having ol»erved  two  cpidemici 
it  at  Ltripsig,  one  in  t868.  the  other  in  1S71.     Ine prodromal  »tage,  he 
is  very  short,  lasting  from  two  to  twelve  hourH,  or  even  being  aliogetl 
absent.     When  it  U  present,  it  is  attended  with  a  catarrh  of  the  faui-es 
air  passages,  less  marked  than  in  measles,  but  so  that  tnerxing  and 
in^  are  never  altogether  absent ;  the  conjunciiva;  are  injected,  the  cytt  itr' 
painful,  there  is  intolerance  of  light.     There  is  alwaj'S  a  more  or  las  q»t^ 
redness  of  the  fauces,  and  Ihe  tonsils  may  be  a  little  swollen;  but  (•^ii 
in  swallowing  seems  not  to  be  a  constant  symptom.     The  tongue  i«  en-  ' 
with  a  white  fur,  through  which  a  few  red  [stpilla:  may  In;  vuibte. 
rash  consists  of  round  or  oval  spots,  from  the  si/e  of  pinti'  head*  to  t).: 
lentils,  or  even  of  beans ;  they  generally*  remain  Ltolated,  Init  are  uuntu^* 
connected  with  one  another  by  projecting  procetttes;  they  do  not  fomi  tfcr 
angular  concentric  outlines  which  are  seen  in  measle*.     They  arc  vefj 
slightly  raised,  and  &dc  off  a  little  at  their  margins;  their  color  u,  mcm- 
times  bright  when  the  rash  is  fully  out,  but  i^  mostly  a  ratlicr  jiale  i.- 
They  cover  the  fate  (including  the  h[>s).  neck,  l>ody,  up|>er  arms,  and  tl . 
they  arc  not  darker  in  hue  on  the  face  than  ebewhere.     On  the  forcatna 
and  hands,  and  also  on  Che  legs  and  feet,  thev  ate  often  le»  marked.    Tbnr 
duration  is  not  more  than  from  two  lo  four  days  ;   indeed,  they  remain  ■."'  ■ 
developed  for  a  few  hours  only.     When  they  disappear,  they  leave  Ul  ■■  - 
them  very  faint  yellow  stains.     In  the  large  majority  of  cases  dcM^uanuiiuB 
is  altogether  wanting;  if  present  at  all,  it  Ls  very  slight  and  partial.     IV 
disease  may  be  entirely  unattended  with  fcver  ;  there  m.iy  not  even  Iw  »ii^ 
malaise.    Sometimes,  however,   the  tcmiieTattire  rim   to  too°  or  even  h 
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>i*  for  twrntj-'four  houn.  or  occasionally  for  (wo  or  three  days.  With  the 
'  ndcnce  of  the  rash,  the  rccovi;ry  of  the  pitieni  is  com[iletG.  It  in  iJoiibtfuI 
thn  there  are  any  complications  or  ^uclx ;  the  cervical  gbnds  nuy 
'  a  tittle  swollen,  but  pus  does  not  fortn  in  tbem,  and  there  i.t  nu  linbiliiy 
<  renal  dropsy.     A  £ual  termination  is  unknown. 

It  ts  I  itiink,  clear  (hat  these  two  descriptions  do  not  both  belong  to 
M  disease,  complete  in  itself,  and  distinct  alike  from  measles  and  from 
•cartel  fever.  If  one  had  simply  to  choose  t)ciween  them,  one  would  have 
little  licsiution  in  prcfcriinf  the  more  recent  one,  and  in  a^jn-vin^  with 
Thomas  that  the  older  physicians  were  often  untbrtunulc  in  selecting  the 
cstK»  upon  which  they  based  their  accounts  of  rOtheln.  But  it  is  ini)iowibl<.* 
DoC  to  (eel  that  the  grounds  on  which  we  are  asked  to  admit  its  vxiMtncc 
are  nMtcrijlly  weakened  by  the  neccsiiiy  of  thus  throning  over  all  the 
carltcr  oloci  vat  ions.  And  wliat  makes  the  malter  worse  is  that  even  the 
more  modem  writers  £til  to  aj^rce  in  their  statements  concerning;  the  luii- 
'  third  exantheni.  Thus.  Trousseau  insists  on  the  absence  of  caturm, 
ation,  coryza,  and  cough — during  the  prodromal  stage,  and  he 
.  to  ii  a  usual  duration  of  one  or  two  days,  rarely  prolonged  to  three 
four.  He  follows  Vogvl  in  making  the  rash  give  rise  to  incense  itching, 
<  Thomas  declares  that  thin  is  seldom  the  case.  The  paiches,  he  siys, 
arc  exceedingly  fugitive,  Iw I  ihcy  "  di^ppear  and  reappear  alternately  for 
some  days."  They  are  most  abundaiit  on  the  trunk  and  limbs.  Bristowe, 
on  tbc  other  haiM,  speaks  of  the  eruption  of  rCChcln  as  generally  ino»t 
'  andant  on  the  face  an<l  on  the  forearms  and  the  legs  ^especially  aliout 
^  wrisu  and  the  ankles);  according  to  him  its  hue  is  dusky  red  or 
irtJtih.  I.iveing  ("  Lamctt."  1874),  while  in  all  other  respects  he  follows 
the  Later  des(ri|xioiaof  the  dLsea>e,  says  that  the  rash  lasts  longer,  as  a  rule, 
than  that  of  either  measles  or  scarlet  fever — from  four  to  ten  days. 

l<t  ttf  DOW  consider  what  would  l>e  the  alternative,  if  we  should  reject 
the  doctrine  of  tbe  eai.%let)ce  of  rothcln  as  an  independent  exanthem.  Ob- 
viooUy  it  would  be  ilui  the  ca^c*  whirh  have  been  supposed  to  l>c  examples  of 
il  were  really  ekamplci  of  xn  iIl-dcvelo[)e(l  or  anomalous  attack  of  mnulcs. 
_AtMl,  ciccpi  from  one  |x>int  of  view,  I  think  tliat  there  is  very  Htilc  to  be 
iii)  af^ainit  iiuch  a  conclusion.  The  churaclei>  of  the  rash  wuuld  assuredly 
lOt  rtand  long  in  the  way.  I  find  Mr.  Sptire  admitting  almcui  a.in)uch  as  this 
["  Bril.  Sffi.  Jattm."  1870),  allhotigh  he  1  le lie ves  that  the  two  diseases  are 
ItUinci.  Not  co«itd  the  presence  of  »ore  throat  be  relied  on  as  a  criterion, 
ince  recent  writer^  xp^nk  of  tht«  a«  by  no  means  severe,  so  slight,  indeed, 
kt  (be  pjlirnt  tuay  make  no  complaint  of  any  afleelion  of  the  fauL'c«, 
titi:h  is  then  firtt  dMcovered  by  the  |)hyMci>in,  exactly  as  in  men»>]es.  Nor 
llie  »l»on  duration,  or  almence  of  prodroniaia  be  a  proof  that  the 
i«  not  mcaJeN,  for  one  could  hardly  be  surprised  that  in  one  of  the 
ins  of  that  exanthem  some  of  its  teas  eeeniial  symptoms  should 
Nor.  lirtly,  would  ihe  fact  that  a  siii)nosed  rotheln  may 
aically,  without  poening  into  ordinary  measles  in  any  in.itance, 
F(  lince  epidemics  of  scarlet  fever  sometimes  deviaie  i]uicc  as 
I  ftion  the  lyiMial  course. 
The  00c  real  argument  in  lavor  of  the  separate  existence  of  rStheln 
it  aiflains  the  occxuonal  mpervention  of  what  apjiears  to  be  a 
I  attack  of  roeiuJcs  in  the  same  individual.  But  the  importance  of 
KT^rDcnt  may.  I  think,  be  easily  overrated.  For  xn  apparent  recur* 
H  rtow  and  then  (ibscrrcd  in  the  case  of  other  contagious  diseases 
nde,  confer  immunity.  .\nd,  again,  measles  has  been  said  to 
-  :  a  Mngic  jaiicnl  three  limes,  so  thai,  unless  Trousseau  is  right 
ttytng  (hat  riilheln  ixiwestes  no  protective  power  .igaiost  itself,  the 
libon  of  that  exanthem  does  iwt,  after  all,  entirely  dispose  of  the 
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difficulty.  At  first  it  seems  a  striking  statement  of  Bristowe's,  that  wfaa 
rotheln  breaks  out  in  a  family,  or  in  a  school,  where  some  children  hm 
had  measles  and  others  not,  it  attacks  them  indiscriminately  and  viA 
equal  mildness.  But  before  one  accepts  this  as  Anal,  one  must  be  sure  thd 
the  question  has  been  looked  at  with  unbiased  eyes.  Like  some  otbtr 
problems,  it  will  probably  be  ultimately  settled  by  the  experience  of  geneni 
practitioners  practicing  in  the  less  crowded  districts  of  the  country. 

Thomas  describes  rStheIn  as  occurring  chiefly  in  children,  from  in&ncj 
onward,  but  it  has  been  seen  in  adults  up  to  the  age  of  forty,  and  (accorf- 
ing  to  Seitz)  in  an  old  woman  of  seventy -three.  Its  contagion  is  said  lij' 
most  writers  to  be  decidedly  less  active  than  that  of  measles.  With  regirf 
to  the  length  of  its  incubation  there  are  some  differences  of  opinion.  Ilri^ 
towe  speaks  of  it  as  probably  lasting  about  a  week ;  Squire  seems  to  ay 
that  its  duration  is  generally  ten  days ;  Thomas  prolongs  it  to  two  and  a  tulf 
or  even  three  weeks,  but  he  himself  admits  that  the  facts  on  which  thii 
estimate  is  based  are  not  to  be  relied  on,  since  what  they  amount  Co  ii 
merely  that  such  an  interval  has  often  been  observed  between  the  data  * 
which  different  children  have  successively  been  taken  ill. 
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NOMENCLATtmE — OKSET — ESUPTtON — VARtETI£S~OniruCAT[0NS — SKQb'KLiR 

— TROGKOSIS. 

Two  centuries  only  have  passed  s^ncc  the  writings  of  Sydenham  (area 
1675)  first  led  to  llie  scpanition  of  meosJe^  and  smallpox  from  one  another, 
although  ttvc  distinctions  between  them  had  Iteen  pointed  oiil  t>y  Fuivstiu 
in  1563.  It  follows  that  little  i«  to  be  gained  by  atlcmpu  to  tTa<-e  the 
eailiei  history  of  meadcs ;  but  I  may  mention  that  Rhaics  and  Avieenna 
arc  stated  to  have  described  it  under  the  name  of  Hha&bih.  Thut  nC  Mor- 
billi  ([tal.  ;=a  little  plague)  seems  to  have  been  consianily  applied  to  it 
until  the  middle  of  (he  eighteenth  ocniury,  when  Sauvages  first  called  it 
Rubeola.  Thn  designation  was  unfortunately  adopted  in  Great  Britain  by 
Cullen,  and  by  Willan ;  and  their  authority  led  to  its  general  acceptance. 
But  within  the  last  feu-  ycaninost  English  wiilcis  have  rtvencd  to  the  use 
of  the  terra  "  morbilli." 

Ontnt. — 'Ilic  firaJooMl  stage  of  measles  presents  more  than  one  peoi- 
liaiity.  In  the  first  place,  although  the  patient  is  taken  suddenly  ill  in  tlie 
ordinary  way.  with  anorexia,  headache,  and  malaise  ;  atthouah  vomiting  may 
set  in,  or  diarrhcca,  or  cpista-iis,  or  (in  children)  a  convtiUive  seizure;  and 
although  by  ihe  evening  of  the  first  day  the  Icmperalure  rises  rapidly,  w 
as  to  teach  102°,  or  more,  yet  the  course  of  the  fc%'er  during  the  next  two  or 
three  days  is  altogether  uncertain,  On  ihc  second  or  [he  third  day  the  ther- 
mometer may  fall  to  normal ;  and,  as  the  ap|K:titc  may  at  the  same  time  rcinm, 
the  idea  of  an  impending  illness  nuy  be  almost  abandoned.  In  other  caj«es, 
bon'cvcr,  the  temperature  remains  at  about  t03°,  with  only  triHing  t»cillationt 
backward  and  forward,  in  the  second  place,  there  arc  caiarrlul  symptoms 
from  the  first ;  the  patient  is  troubled  with  coryca,  sneezing,  intolerance  of 
light ;  fluid  secretion  pours  from  his  e)-cs  and  nose,  his  6icc  and  eyelids 
arc  swollen,  and  his  conjunctivec  are  injected  ;  he  may  be  hoarse,  he  may 
have  a  cough,  sibilant  sounds  or  rhonchi  may  be  audible  on  auscultation 
over  his  chest ;  and  the  cough  may  be  even  harsh  and  "croupy."  By  the 
ltd,  or,  at  latest,  by  the  third  day,  one  finds,  on  looking  at  the  fauces, 
,  besides  a  general  injection  of  the  soft  palate,  there  is  an  eruption  of 
points  and  spots  over  its  mucous  membr^ine.  Ringer  attaches 
importance  to  the  presence  of  thin,  opaque,  white  patches  on  the 
gums,  and  the  inside  of  the  lips.  In  the  pharynx  one  can  hardly  recognize 
anything  more  than  a  dilTused  redness,  and  the  same  has  been  observed 
within  the  larynx  by  Ihc  aid  of  the  Utyngoscopc.  Some  writcn  have 
regarded  all  these  apinaninces  as  indic.iiion*  of  a  "mucous  cxanihem," 
and  have  proposed  to  term  it  an  "endanlhem."  Hut  I  agree  with  Thomas 
in  thinking  that  such  a  view  is  certainly  tenable  only  fur  the  aifection  of 
the  fauces ;  although  it  may  be  of  clinical  value  in  enabling  measles  to  be 
KCO^ised  among  the  dark  races  of  mankind,  in  whom  no  <*utaneous  exan- 
thcm  is  visible-  'I'he  tongue  in  this  disea-ie  is  couled  with  a  while  fur. 
^^iroiigh  which  a  fen'  red  papillae  may,  perhaps,  be  seen  projecting.     The 
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faucial  aflcction  and  the  rarly  catArrhal  symptoms  in  general  contiiuK  n 
the  eruptive  stage  and  then  subside.  According  to  Thomas,  indicitMi 
of  the  cutaneou:^  rash  may  vimclinK-s  be  seen  on  the  (ace  duhng  the  ^ 
dromal  aiagc,  in  the  form  of  minute  pimcta,  around  which  the  chaiactmoc 
papiilcs  afterward  develop. 

The  eruptive  stage  which  succeeds  be^ns  generally  on  the  fourth,  bd 
sometimes  on  the  third  day  ;  in  exceptional  cases  ii  is  postponed  inml, 
accordini*  to  Trousseau,  six,  seven,  or  eight  days  have  elapsed  ;  or  era. 
according;  to  Watson,  until  the  tenth  day,  Hicrc  is  now  a  further  rist  (f 
the  tem|H;ralure,  which,  in  thirty-six  hours  (as  a  rule,  on  the  sixth  Ati\ 
reaches  its  acme,  this  being  generally  104°  or  105".  Afterwards  it  may  t  ' 
at  once  begin  to  decline,  or  may  remain  at  or  near  the  same  point  for  i  i 
or  two.  The  fall,  when  it  docs  occur,  is  rapid,  and  the  normal  lempcnCBre 
is  reached  by  the  eighth  or  the  ninth  evening  at  the  latest. 

Prof.  Thomas.  ofLeipzig,  seems  to  have  studied  the  tliermomeiric  chiaga 
in  measles  with  more  care  than  any  previous  observer ;  it  will  be  notidi 
thai  his  conclusions  accord  perfectly  inth  those  of  the  older  physicians,  ato 
laid  stress  on  the  fad  that  "  the  fever  docs  not,  as  in  smalli>ox.  cea^c  n- 
even  abate,  upon  ihc  emergence  of  the  eniption,  but  sometimes  irtcrci- 
iniensily  "  (Watson).     The  rash  itself  first  appears  on  the  face  ;  RintTt  un 
that  ihc  earliest  (races  of  it  are  seen  on  the  forehead,  close  to  the  siilji.    U 
Spreads  over  the  face  (not  avoiding  the  |iarts  alwut  the  mouth)  and  "^ 
trunk  ;  on   the  limbs,  especially   the  lower  limlis.  it  generally  coakb  ^ 
rather  lesi  freely,  but  it  shows  no  decided  predilection  for  the  flexor  tuJo 
than  the  extensor  surfaces,  and  it  may  be  well  mailced  upon   the  iialiasiPl, 
the  soles.     In  several  of  these  minor  points  it  diflfer^  from  the  crupooa 
(Karlet  fever.     The  rash  commonly  takes  three  days  for  its  complete 
ojnnent,  but  sometimes  not  more  than  a  few  hours;  the  later  it  is  in 
ning,  the  more  iiuitkly  it  diffuses  itself  over  the  Imdy.     'I'hunuu  «n 
before  it  ha.i  existed  at  any  one  s]>ol  for  twenty-four  hours  it  alway*  )i 
to  decline,  su  that  when  it  corocs  out  slowly  it  (aAo.  upon  the  face  and 
while  it  ha>  siill  to  make  its  appearance  over  the  more  distant  mm; 
according  to  Watson,  it  may  remain  three  dayx,  at  leaM,  on  the  lace  t 
its  sulMtlenic  commences.     Tl)e  old  doiirine  that  a  rapid  retrpcewow 
the  rash  w^  apt  to  be  associated  with  the  onset  of  a  dan^rptu  comph 
is  disputed  by  Thomas,  in  common  with  many  other  modem  writers. 
the  other  hand,  he  says  ilui  there  issometime>  a  short-lived  rtfcurreiweofi 
when  from  any  accidental  cause  there  is  an  exace  rim  lion  of  lite  tevTr. 

Tlie  color  of  this  rash  is  a  more  or  leM  deep  roie  or  critnwn.  iixbi 
to  purple  rather  than  to  si:arlei.     It  consists  of  Spots  of  irre^br  fotiBi 
all  sixes  up  to  that  of  a  split  pea.     They  are  at  first  isolated,  Uil 
coalesce  into  patches,  the  margins  of  nhii  h  are  sliarply  defmed,  and 
and  there  present  rounded  notches,  or  (to  use  the  current  expi 
"  cresccntic ' '  in  outline.   Tliey  are  slightly  raised  ;  indeed,  ever  the 
papules  can  be   distinctly  felt  with  the  linger,  corre^ijonding,  as 
believes,  with  the  hypcrasmic  mouths  of  sebaceous  fuliicks.     How 
himself  alludes  to  the  investigations  of  Gusiav  Simon,  who,  havirg  cxi 
portion  of  the  skin  from  a  patient  affected  with  measles,  examine<l  it 
logically  with  negative  results,  so  thai  he  could  only  aiinbute  the 
to  hypcrainiia  of,  and  serous  exudation  into,  the  ibifljcs.   When  there  is 
sweatmg  a  few  vesicles  of  miliaria  are  sometimes  to  be  seen.     Bcfoi? 
subsides,  Ihc  eruption  acquires  a  yellowish  tint,  which  t»  jiariicularlj 
marked  when  the  blood  vessels  are  temporarilv  emptied  by  tl»e 
one's  finger.    This  is  no  doubt  the  result  of  the  diffusion  of  aliried 
pigment  in  small  quantity  into  the  siibsUince  of  the  cutis ;  for  even  in 
which  are  doing  well,  it  is  no  uncommon  thing  for  actual  hcmonhagc 
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occur ;  so  that,  after  the  rash  had  Med,  purple  stains  rcroain,  which  after- 
ward become  brown  and  yellow,  and  do  not  finally  disappear  for  two  or  three 
weeks.  Desquamation  takes  place  to  a  sliglit  extent,  especially  from  ihc  skin 
of  the  face.  No  large  scales  a^ee^'er  detached,  but  only  a  tine  mealy  powder 
which  (3LS  Trousseau  remarks)  is  often  best  seen  when  one  brushes  ihc  skinof 
the  patient  with  one's  coat  sleeve,  or  (according  to  Ringer)  when  the  surface 
is  scratched  and  viewed  sideways.  This  writer  says  that  it  bcg:ins  on  the 
sixth  or  Ihc  eighth  day.  and  continues  for  eight  or  ten  days. 

Fan f /if t. —in  many  cases,  however,  measles  runs  an  incg^ilar  course,  and, 
like  those  of  other  exanthemata,  its  aberrant  forms  are  of  two  kinds ;  some 
tfnigfi,  being  shorter  and  more  favorable  than  usual,  others  Mii/r^niiiv/,  attended 
with  very  grave  symptoms,  and  ending  more  or  less  rapidly  in  death. 

Each  of  these,  again,  has  to  be  subdivided  into  two  varieties  at  least.  In 
one  form  of  benign  measles  there  is  a  rash,  but  no  catarrh  \  in  another  it  is 
the  rash  which  is  absent,  Of  morbUli  sine  tafarrho,  Thomas  remarks  that  it 
b  especiallv  apt  to  occur  in  very  young  infants.and  that  it  is  almost  un- 
attended wfth  fever.  I'here  is  reason  to  suppose  that  many  cases  of  r&thein 
were  formerly  assigned  to  it,  notwithstanding  the  slight  affection  of  mucous 
membranes  which  aceompanies  the  cxanthem  in  question.  Perhaps  this  is 
one  reason  why  Sir  Thomas  ^Vatso^  sa)'s  that  the  incomplete  form  of  the 
disease  confers  no  immunity  against  recurrence.  In  other  cases,  as  he  goes 
on  to  say,  the  failure  to  protect  is  shown  by  the  fact  that  the  patient  is  soon 
afterward  seized  with  regular  measles,  a  true  relapse  probably,  such  as  may 
lake  place  after  other  mild  varieties  of  the  complaint.  Of  morbitli  sine  mor- 
biOis,  on  the  other  hand.  Thomas  observes  th^t  this  form  is  in  all  likelihood 
dbgnoscd  nwre  often  than  it  really  occurs ;  but  surciy  the  only  case  in  which 
one  would  chink  of  suspecting  its  presence  would  be  if  during  an  epidemic 
an  unprotected  person  should  suffer  from  caUrrh.il  symptoms  without  any 
apparent  cause,  or  sltould  even  go  through  the  ordinary  prodromal  stage 
and  then  get  n-cll.  Some  writers  have  a.«crted  that,  as  in  the  case  of 
latent  scarlet  fever,  all  doubts  may  ultimately  be  removed  by  the  occurrence 
of  desquamation,  but  this  being  so  slight,  even  when  the  affection  of  the 
skin  is  incense,  one  would  hardly  ex[>ect  to  «ce  it  where  there  has  been  no 
eruption  at  all. 

Of  the  malignant  varieties  of  measles,  there  in  one  which  U  attended  with 
bemorrhafjcs  from  the  mucous  surfaces,  and  with  nn  intensely /Mr/wnV  form 
of  enip4ion.  At  the  present  da^.  however,  this  is  very  infrequent ;  it  is 
observed  chiefly  in  young  and  sickly  children.  Thus,  when  one  finds  the 
old  writers  laying  great  stress  upon  "  black  measles,"  one  is  almost  mclincd 
to  suspect  them  of  having  mistaken  eases  of  hemorrhagic  smallpox  for  this 
disease ;  and  it  b  intcrcstmg  to  notice  that  Sydenham  speaks  of  an  unusually 
bad  kind  of  measles  as  prevailing  in  London,  in  1670  and  1674,  at  a  lime 
when  vanotaalw  was  remark.ibly  malignant  and  faUl.  The  hemorrhages 
are  said  sometimes  to  begin  before  the  ordinary  morbillous  rash  comes  out, 
sometimes  afterward,  in  which  ca§e  it  quickly  fades  or  turns  to  a  livid  purple 
color.  Petechia;  and  vibiccs  cover  the  skin,  while  blood  oozes  from  Ihc 
mucous  tneinbraives  of  the  nose,  kidneys,  inic^cines,  uterus,  as  well  as  into 
the  substance  of  the  deeper  tissues  and  intenial  organs.  I>cath  generally 
takes  place  within  a  verj-  few  days. 

In  other  instances  measles  becomes  fatal  by  the  severity  and  prolongation 
of  symptoms  which  arc  not  in  themselves  umisual.  The  fever  is  from  the 
first  intense  and  persistent ;  the  rash,  though  ic  may  come  out  early,  is 
(jencrally  of  a  livid  purple  color,  and  often  dcvclojw  itself  very  imperfc*^'tl^  ; 
instead  of  the  temperature  falling  on  the  eighth  or  ninih  day,  it  nvnaiiis 
high  throughout  the  second  week  ;  the  pulse  is  very  rapid  and  feeble,  the 
patient  becomes  delirious  and  drowsy,  and  pxsscs  into  a  "typhoid"  condition 
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with  a.  dry,  brovm  tongue,  ind  sordes  on  the  lips.     Death  is  ushered  in  >j 
j)n>!tlration  and  collapse. 

One  of  the  most  iraportant  clinkal  usn  of  ihe  thermometer  U  ia  dniriiif 
fttlentton  to  the  fact  that  cases  of  this  kind  deviate  from  the  ordinary  coont 
of  meoiles,  and,  according  lo  Thomas,  it  is  no  less  unfavorable  for  At 
tem|>eTattire  to  be  low  when  the  eruption  is  coming  out,  than  for  it  to  con- 
tinue )li^:h  at  a  time  when  it  should  be  falling. 

HoweviT,  it  is  a  rule  lo  which  there  secma  to  be  scarcely  any  exceptiiM^ 
that  in  all  but  the  most  rapid  amonK  fatal  cases  of  measles  Mime  ftrm//u4iM 
or  oilier  i*  really  the  cause  of  death.  Even  when  the  symptonu  are  am 
tufficiently  marked  to  lead  to  its  recognition  during  life,  a  local  lc>ian  a.  t9t 
to  Ik  dLwruvercd  at  the  autopsy  ;  and  in  cases  that  recover  stmitar  affedima 
are  very  frequent,  and  often  seriously  modify  the  symptoms. 

A  broncho- pneumonia,  with  consolidation  of  scattered  lobules  throagbrm 
the  lungs,  is  the  most  frenucnt  complication,  particularly  in  certain  epidein:^i, 
indeed,  it  occurs  so  often  that  some  writers  have  been  disiKMed  to  include  e 
in  the  regular  course  of  the  disease.  But  this  cannot  be  admitted ;  and  SMt 
the  elTects  of  catarrhal  inflaminalion  of  the  pulmonary  tissues  are  the  tune  » 
when  a  like  alTection  arises  from  other  causes,  I  may  leave  it  to  be  docnhcd 
elsewhere.  In  some  instances  a  lobar  pneumonia  is  found,  and  tometimo, 
perhaps,  there  is  simply  a  capiliiiry  bronchitis. 

Another  very  dangerous  complication  is  the  formation  of  a  la^-er  of  plitfx 
exudation  upon  the  laucesor  within  the  larynx,  a  secondary  "  nMrmbranoB 
croup"  or  "diphtheria,"  according  to  the  view  which  is  taken  of  xid 
morbid  changes ;  and  in  many  cases  diarrhtca  becomes  so  severe  2s  to  btioK 
about  a  fatal  issue,  especially  when  the  evacuations  assume  a  dysenteric  cha- 
acter.  I  believe  that  little  more  than  redness  of  the  intestinal  mueom  inea- 
brune  Ls  found  under  such  circumstanc'cs. 

Among  the  Iru  serious  complications,  so  far  a.s  the  life  of  the  patieel  ■ 
concerned,  must  be  mentioned  certain  afTeetions  of  the  eyc«  and  an. 
Ophthalmia  n  rammon,  and  often  runs  on  for  a  great  length  of  lin>c  tta 
recovery  from  the  exanthem.  I  liave  once  iieen  a  diphtheritic  menibraflc 
form  again  and  again  on  tlie  conjunctivae.  Sometimes  intin  occuri,  ^ 
sometimes  a  desttruclive  corneilis.  In  other  ca.ses  the  morbid  action  eit<  -  ■■ 
from  the  fauces  along  the  Eustachian  tube,  causing  deafnevt  and  |>ain  i.-i  :  • 
ear.  A.i  a  rule,  it  seems  merely  to  lead  to  an  ucirumulation  of  mucin  -.1  - 
tympanic  cavity;  but  now  and  then  imppuratiuu  takes  place,  antl  >  1 
necrosis  of  part  of  the  temporal  bone.  TroiLv^eau  relates  one  in-tan 
thii,  and  another  has  come  under  my  own  observation. 

Almost  any  of  tlie  complications  of  measles  may  be  so  prolonged  as  M 
have  a  &ir  claim  to  be  regarded  as  tequela,  Init  there  are  some  other  adce- 
tionR  which  have  a  still  better  right  to  that  title,  since  they  do  Dot  hcfs 
until  after  the  patient  has  recovered  from  the  primary  disease.  Anrang  tbec 
\*  a  fonn  of  gangrene,  attacking  the  moulh  or  the  female  genitalia,  and  coa^ 
monly  known  under  the  name  of  noma.  According  to  Thomas,  it  docs  aet 
arise  spontaneously,  but  is  preceded  by  some  slighter  lesion  of  the  sa» 
parts,  such  as  a  decayed  tooth,  an  inflamed  gum,  or  an  infantile  lencorrfciBi 
rapectively.  It  is  generally,  but  not  always,  f^al.  In  other  caaes  neiiltt 
is  followed  by  necrosis  of  a  portion  of  the  upper  or  lower  jaw. 

Again,  children  often  remain  for  many  months  aficr  recovery  in  a  stiff  *f 
ill  hcitth,  for  which  no  obvious  cause  can  be  found,  and  during  thi^  \..-- 
they  are  very  apt  to  be  seized  with  bronchitis,  or  even  by  lobar  pneunxxi-^ 
esjiecially  in  the  cold  seasons  of  the  year.     Tuberculous  affections  6t- 

![uenily  develop  themselves  under  such  circumstances,  and  prove  raji'^'' 
mat.     An  intercurrent  attack  of  measles  is  said  greatly  to  aeceletaic    '' 
downward  course  of  a  pre-existing  phthisis.     On  the  other  hand,  cerua 
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cutaneous  diseases,  such  as  eczeroa,  seem  often  to  be  favorably  roodilied  by 
the  supervention  of  the  cxanthcm,  at  least  for  a  time;  and  according  to 
Rilliet  and  Barihez  the  same  thing  hai>pen&  in  some  cases  of  epilepsy,  chorea, 
or  incontinence  of  urine. 

Fro^nom. — TIm;  mortality  of  measles  varies  widely  in  diRerent  epidemics. 
It  has  someiimes  been  so  low  as  i  to  3  per  cent,  of  those  who  have  been 
attacked,  sometimes  as  high  as  50  per  cent.  Trousseau  lelalca  that  in  1845 
and  1846  he  lost  with  bioncho-pncumonia  twenty-two  out  of  twenty-four 
children  under  his  care  in  the  Nccker  Hospital.  According  to  Thomaii  the 
few  cases  which  occur  during  the  finit  six  months  of  life  are  generally  mild ; 
but  with  these  exceptions  the  disease  is  mote  severe  in  infants  than  in  older 
children,  and  especially  during  dentition.  Thomas  says  that  he  has  several 
times  found  teeth  ju&t  protruding  from  the  gums  when  death  had  been  pre- 
ceded by  u  neon  I  roll  able  pain,  and  by  cerebral  symptoms.  Among  adults 
mca^cs  is  in<iit  dangerous  to  women  who  arc  pregnant  or  who  have  recently 
been  confined,  and  to  the  very  few  old  people  who  arc  susceptible  of  it.  it 
is,  however,  almost  always  more  severe  in  grown  persons  than  in  children. 

The  contagion  is  less  pcreisicnt  than  that  of  scarlatina. 

The  general  plan  of  treatment  is  the  same,  for  in  neither  have  we  any 
apedfic  method  of  dealing  with  the  malady  itself. 


SMALLPOX. 


(VARIOI.A.1 

IKCVBATION — PRODKOMIC  SYMPTOMS — EAKLV    RASHKS — SPSCIHC   KKUFTlOll-  ' 
VARieilKS  or,  CXIUKSE,  AND  SVHCTOMS — UISCRX1-K,  CUNtl-L-ENT.  AMI  HOW- 
riBD   SMALLPOX— COUrUCAT I UNS  AM>  SKQUSLiV — PKUUKIXStS   AND  TXUT- 
UENT. 

This  terrible  dUesse — before  the  inlroduction  of  vaccination  ilie  meat 
fatal  of  all  cpidetnicii — was  firii  described  by  Rhajcs  about  900  A.  D.  Its. 
ID  some  respects,  the  most  typical  of  the  class  of  cxanlheoiau. 

The  i»{u^tion  of  smallpox  is,  as  a  general  rule,  twelve  days.  Od  Ikt 
thirteenth  day  from  that  on  which  the  coiUagioo  entered  Ihe  patient'*  Imly, 
he  is  seized  with  more  or  less  severe  sytnploms  of  malbisc  and  fever.  MoC 
writers  allow  that  the  interval  inay  sorocliates  be  lunf;cr;  Cufvhiiim 
extends  it  in  exceptional  cases  to  thirteen,  Bristowe,  10  sixteen  days;  w'--^ 
Marson  affirms  that  heat  least  has  never  found  the  eruption  fail  toap|>c^ 
fourteen  days  after  infection.  He  admits,  however,  that  the  incubation  1 
sometimes  shortened  by  three  or  four  days,  and  Cutichmann  allud«>  to  1 
instance  in  which  it  did  not  last  more  than  five  days.  ZUlier  believe*  \ 
in  the  hemorrhagic  form  of  variola  it  is  constantly  from  six  to  eiffht  d 
During  this  period  patient  generally  feeb  well ;  but  occasionally  he  coo 
plains,  from  the  very  first,  of  a  vogue  malai»e,  with  g»strio  d»ttirliance,  he 
ache  and  giddiness,  and  toward  the  end  there  may  be  a  little  phaiyngol 
catarrh,  wiih  reddening  of  the  uviila  and  tonsils. 

The  initial  stage,  which  follows  the  inciiliation,  «ls  in  with  a  severe  rijot, 
or  with  a  succession  of  slight  chills.  The  tem]M.-nilure  at  once  begiotw 
rise,  and  may  reach  101°  to  104°  within  twenty-four  hours,  and  lof^oreva 
107'  by  the  second  day.  In  some  caws  the  pniient  becomes  rapidly  pre*- 
trate,  and  totters  if  he  attempts  lo  walk  or  to  stand.  Cur^chmann  rctauti 
thai  whereas  a  workin)^  man  attacked  with  enteric  fever  wilt  often  coiaeea 
foot  lo  the  hospital  ni  a  time  when  his  temperature  is  already  high,  oor 
who  has  smallpox  mtini  always  be  carried,  unlets,  indeed,  the  disette  Sg 
mild.  Such  a  patient,  while  he  is  out  of  bed,  has  cold  limb«,  a  pale. ) 
countenance,  and  a  small  pulse,  so  that  he  is  hardly  to  be  rccognircd  a  I 
hours  later,  when  he  has  become  warm,  and  when  his  face  is  red  and  turpi] 
The  pulse  is  much  accelerated,  varying  from  100  to  110  in  men.  nhilrdj 
women  it  may  reach  130  or  i.fo,  and  in  children  t6o.  The  brcaihiof  ill 
quickened  and  is  short  and  labored.  The  skin  is  generally  dry.  but  loa^I 
limcij  moist,  or  even  sweating.  Some  medical  men,  among  whom  vu  lk| 
late  Mr.  Stoker,  believe  that  it  already  emits  a  peculiar  odor.  Theft  < 
no  doubt  that  (he  breath  is  fetid,  and  the  tongue  is  of^cn  very  t^ 
Anorexia  and  thirst  are  present.  The  patient  almost  always  compltixfj 
pain  across  the  forehead  or  over  the  whole  head  \  and  ibis  may  be  so  1 
as  Ig  make  him  cry  out.  Children  are  not  infrequently  attacked  byep 
form  convulsions ;  or  they  may  become  delirious  or  comatose  ;  or  thtfi 
be  constantly  grinding  their  teeth.  They  often  have  diarrhcci;  btf  ' 
adults  constipation  is  usually  present.  Curschmann  says  that  in  the  M* 
severe  cases  a  marked  enlargement  of  the  spleen  may  be  delected. 

So  far,  there  is  little  to  distinguish  the  early  period  of  variola  froa  ' 
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ofMroc  other  di§caK^  But  one  symptom  rather  peculiar  (o  it  is  vomiting, 
attending  with  violent  retching  and  pain  at  the  epigastrium,  and  sodk- 
tim»  io  Kvcrc  and  persistent,  tliat  Curichmaun  mentions  a  case  sent 
up  to  the  hospital  with  the  provisional  dia^nuiia  of  volvulus.  Another 
symptoffi,  still'  more  characteriHtii:,  h  pain  in  the  sacrum  and  loins. 
This,  however,  is  not  very  constant ;  Curschmann  says  it  occurred 
in  rather  more  than  onc-lulf  of  his  cases,  and  that  in  on!/  one-third  of 
thera  was  it  sufficiently  iiiieiu>:  lu  ^ive  rise  lo  spontaneous  complaints.  Ii 
appears  to  be  cspC4.ially  freouenl  in  the  more  severe  forms  of  smallpox. 
Women  arc  apt  to  suppose  tnat  it  merely  indicates  the  approach  of  men- 
struation ;  or,  if  they  are  pregnant,  that  labor  is  about  to  scl  in.  And,  as 
a  matter  of  6ict,  thecatameni;!  do  frequently  apjiear  dutinj^  this  stage;  some- 
times prematurely,  but  often  in  thi-ir  regular  course.  In  men  the  pain 
in  the  loins  is  liitclv  to  be  mistaken  for  that  caused  by  gravel  or  some  other 
affection  of  the  kidney,  or  for  luinlnago.  Curschmann  has  often  seen  it 
accompanied  by  pains  In  the  Hmbi,  jO  that  the  question  of  acute  rheumatism 
bas  had  to  be  taken  into  account  in  die  diagnosis 

Another  set  of  symptoms,  which  arc  of  importance  because  they  might 
cause  the  disease  to  be  mistaken  for  measles,  are  those  of  common  catarrh, 
sneezing,  cptsiaxis,  intolerant-e  of  light,  bchrymaiion,  sore  throat,  and  hoarse- 
ness.    The  tonsils  and  the  pabie  may  be  seen  to  be  reddened. 

Lastly,  the  initial  stage  of  smallpox  may  l>e  attended  with  two  distinct 
forms  of  cutaneous  rash,  whith  differ  in  their  characters  and  still  more 
in  their  significance.  One  of  tliem  is,  I  think,  best  described  as  the  reseda 
tniri»l/>sa,  a  name  employed  for  it  long  ai;o  by  Rayer,  and  in  1853,  by  Eimer. 
Toatiempito  trace  back  the  history  of  the  knowledge  of  this  remarkable 
eruption  is.  indeed,  almost  usele^,  because,  until  rcccnily,  most  observers 
regarded  it  as  a  proof  that  one  of  the  other  exanthemata  wa-s  present,  in  addi- 
tion to  the  variola.  Rcinbold,  in  1840,  seems  lo  have  orininally  propounded 
io  express  terms  the  doctrine  that  it  is  only  a  preliminar)'  symptom  of  that 
one  dtwasc  alone.  In  this  country.  Dr.  Wilks.  I  believe,  deserves  the 
credit  of  having  first  drawn  allention  to  it,  in  the  "  Guy'i  Hiiifnlal  Reporit" 
for  1857  and  for  t86i.  Waison,  however,  also  mentions  it  in  1857.  But 
Th.  Simon,  of  Hamburg,  is  the  writer  who  has  most  fully  dcscribtil  il.  and 
has  recorded  the  largest  number  of  cases.  As  a  rule,  it  comes  out  on  the 
seconder  the  third  day ;  but  sometimes  it  immediately  follows  the  initial 
rigor,  and  sometimes  it  is  the  very  earliest  sign  that  anything  is  amtks  «iih 
the  patient.  There  seem  to  be  two  varieties  of  it.  One  is  maculated,  and 
is  more  or  less  like  mcadcs ;  it  may  come  out  all  over  the  body,  pcrbajH 
appearing  first  upon  the  face.  The  other  is  an  evenly  diffused  red  blu^, 
resembling  scarlet  fever,  but  {according  to  Simon)  darker  and  of  a  more 
bluish  tint.  This  oAen  has  a  distribution  peculiar  to  itself,  which  was,  I 
think,  first  pointed  out  by  Hebra.  It  is  then  limited  to  a  triangle  having 
for  the  base  a  horizontal  line  drawn  across  the  abdomen  about  ihe  level  of 
umbilicus  between  the  two  iliac  spines,  while  the  apex  is  formed  by  the 
antact  of  the  two  thighs.  Or  it  may  also  be  visible  in  the  axilla:,  and  on 
ad)jicent  parts  of  the  upper  arms  and  of  the  chest.  And  on  the  limbs 
it  may  affect  the  extensor  surfaces  of  the  elbows  and  of  the  knees,  the  backs 
of  the  hands  and  fingers,  as  far  as  the  first  pharyngeal  joints,  and  the  back 
of  each  foot  in  a  bnc  corresponding  with  the  courrw  of  the  extensor  tendon 
of  the  great  toe.  Its  occurrence  in  the  pubic  and  inguin.1l  rc-giont  cKjiccijlly 
is  so  characteristic,  that  it  enabled  nic  several  year*  ago  to  di.ignosc  correctly 
L  case  in  which  there  was  no  other  reason  to  suspect  smallpox.  lOvtn  if  no 
blhcT  eruption  should  afterward  develop  itsflf,  one  ought  prolubly  sti)!  to 
maintain  such  a  diagnosis,  for  Simon  has  n-coidcd  an  inMancc  of  this  kind 
iO   which   the    disease   aborted,  notwithstanding  that  its  real    nature  was 
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proved  by  the  patient's  sister  being  attacked  by  vanola  at  the  vtry 
lime.  Sometimes,  however,  the  seat  of  a  rvuir/a  variaUsa  is  irregiilnr.  Wt 
have  in  our  miiscum  at  Giiy's  Hof^piul.  models  of  a  ca<ie  in  which  il  affntd 
only  the  Hexor  surfaces  of  the  forearms;  and  Cunchnunn  haa  skb 
il  in  women  limited  to  the  skin  about  the  nipples.  It  often  lasts  for  s  i 
OT  two,  and  sometimes  not  longer  than  a  few  hoars.  Bui  in  a  great 
cases  it  assumes  a  petechial  form  ;  and  leaves  green  or  brownish  stains  ' 
nuy  remain  risible  the  whole  couree  of  the  disease.  A  point  of  imp 
ance  is  that,  even  when  il  thus  becomes  hemorrhagic,  the  progncHo 
not  be  modified  in  an  unfavorable  direction.  Hebn  and  Trousseau  i 
to  have  independently  remarked  that  the  parts  affected  by  a  roteola  v* 
afterward  remain  free  from  the  proper  smallpox  rash.  All  sut 
observers  have  confinned  this  statcmeni,  reserving,  however,  some  few  i 
as  exceptions  to  it. 

Very  diffcrvnl  is  the  second  form  of  initial  eniplion,  which,  in   fact,  i 
stitutcs  the  most  fatal  of  all  the  varieties  of  the  disease, — the  Variela  , 
of  older  writers,  now  generally  known  as  Purpura  t<ari<>iostt,  JfaUgMaiU  imt 
fox.  (•*■  Hemorrhagie  smallpox. 

After  the  usual  early  symptoms  have  been  present  during   from  cighti 
to  thirlV'six   liours,  there  appears  on  the  trunk  and   the  limbs  a  diflb 
scarlet  rcdnes,  which  at  first  can  be  made  to  disappear  by   pressure 
the  finger,     lliis  soon  becomes  the  scat  of  most  extensive  effusions  of  I 
in  spots  and  patches  of  all  sixes  and  sliapcs.     Ijuge  black  rings  now  fora 
round  the  eyes  ;  the  conjunctive  are  ccchymoscd  (this, according  10  Minot. 
is  often  seen  very  early  in  the  case  and  is  always  a  most  dangerous  sympioa); 
the  whole  face  may  be  red  and  swollen.     The  tongue  is  thickly  cottcd. 
The  breath  has  a  horrible  felor.  from  the  presence  of  a  diphlhehiic  afledMS 
of  the  throat.     Hemorrhages  may  occur  from  any  or  all  of  the  mucoa 
surfaces.     Bloody  liquids  are  coughed  up  or  vomited,  or  dischari^cd  fno 
the  uieru:i  or  (lie  bladder ;  or  there   may  be  epUtaxis.  or   a  sanguinco* 
How  from  the  eyes  or  the  cars.     The  urine  is  extremely  fetid,  and  it  ii 
iilbuminouxcven  when  it  contains  no  blood.     The  patient  generally  coa- 
plains  of  seiere  pain  at    the  pnKcordia,  and  suffers  severely  from  vooii- 
mg.     Yet,  according  to  Curschmann,  the  teniiicrumrc  is  seklum  over  104*; 
or  this  is  the  ua.«e  only  just  before  the  fatal  (cnuinalion.     Both  he  aA 
Manton  remark  that  consciousnesi  is  generally  relained  almost  to  ihe ' 
last ;  "  few  patients  are  so  fortunate  as  to  become  quickly  delirious  or  1 
lOKC."      Anaesthesia  or  hyfierasthesia  of  certain  parts  of  the  stir6Ke,i 
ruualytic  affei-tions  of  the  limbs,  are  said  to  have  been  observed  by  ZSbtr^ 
Before  death  the  whole  lK)dy  becomes  black  or  of  a  leaden  gray  color, 
ing  to  Marson  the  smallpox  eruption  isncarly  always  confluent  in  casesofi 
kind  ;  but.  as  all  wriient  point  out,  they  often  end  too  rapidly  for  smji  i 
afleirtion  to  ap[iear.     I  have,  however,  seen  at  least  two  or  three  iostanceti 
which,  althoiiKh  the  disease  was  prolonged  forseveial  da.vs,  not  even  ^p«'<*j 
could  be  discovered.     The  first  case  that  imprened  this  ^t  uimn  dk* 
one  which  occurred  in  the  clinical  ward  of  Guy's  Hospital.     The 
lived  iteveral  days,  and  as  no  sign   of  a  proper  smallpox  eruption 
be  detected,  [  came   to  Ihe  conclusion   thai   it  was  not  an   example  ^\ 
purpura  variohsa ;  but  a  few  days  afterward  the  clinical  clerk  who  wileW 
Ihe  patient   fell   ill   with  a  mild   form  of   smallpox.     It  has  often  Ik« 
remarked  that  strong,  muscular  men  are  particularly  apt  to  be  attacked  tf^ 
fatal  liem[>rrha;;ic  smidlpox:  but  Curschmann  says  he  has  often  seen  ii  n 
delicate  perMins,  in  drunkards,  and  in  women  recently  confined,  or  in  1'-* 
who  are  pregnant,  an<l   who  of  course  at    once   abort.      Accordink- 
Marson  the  blood  in  this  variety  of  smallpox  is  "poisoned  from  the  " 
fint,  and  is  rendered  very  fluid  and  watery."     German  {latliologists, 
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lay  some  &trcs§  on  the  fact  that  in  such  casta  the  liver,  the  &plwn,  and 
the  ki<]n«y^  aic  found  after  death  to  be  neither  swollen  nor  sofiened,  juid 
that  the  substance  of  the  heart  is  firm  and  of  a  dark  red  color. 

Hitherlo  I  have  said  hitlc  or  nothing  about  variations  in  tlie  intensity 
of  the  symptoms  dufinR  the  normal  initial  stage.  But  sometimes  lUey  are 
very  slightly  marked,  or  even  altogether  absent ;  the  sniallixn  eruption  tlicn 
a)>pcan  after  a  few  hoiini'  malaLsc,  or  is  actually  the  first  sign  tlvtt  the 
paiient  is  ill.  In  such  cases  the  disease  itself  is  always  very  mild  ;  so  that 
Trousscaa  is  not  quiie  ri^hi  in  saying  that  the  greaier  the  duration  of  this 
period  the  less  serious  is  the  attack.  As  a  rule,  the  Mnf  day  is  that  on 
whi<:h  the  eruption  comes  out ;  but  in  children  it  is  often  the  second  day. 
Sometimes,  however,  nothing  is  to  be  seen  until  the  fourth  day ;  and  then, 
again,  the  prognosis  b  comparatively  favorable.  A  postponement  until  (he 
sixth  or  the  se\'enih  day  seems  to  occur  only  when  there  issomecom))licution, 
as  in  a  patient  of  Trousseau's  who  had  choleraic  symptoms.  Unlike  a  i]i)iht 
initial  nage.  one  which  is  severe  is  no  guide  as  to  the  ultimate  progrest  uf  the 
case.  In  women  and  in  children  it  often  happens  that  the  most  alarming 
symptoms  are  present  during  the  first  day  or  two,  notwithstanding  that  the  rest 
of  the  disease  is  to  be  of  a  mild  character.  The  most  extreme  instances  of  this 
are  afforded  by  a  form  of  smallpox  which  was  long  ago  described  by  Syden- 
ham under  the  name  of  Ftbrit  t^H^hsa,  and  which  dfc  Haen  termed  Variola 
sinevarMit.  After  a  well-marked  initial  stage  the  disease  aborts,  and  the 
patient  b  well  in  three,  four,  or  six  days  at  the  latest.  I  have  already 
referred  to  one  iiLstancc  of  this  kind,  which  was  attended  with  a  eharacterirtic 
roseola,  .\notber  example  of  it  is  thus  recorded  by  Marson.  A  lady  walked 
with  a  i»erson  already  affected  with  small^x.  Twelve  d.iys  afterward  she  wa» 
taken  ill ;  she  was,  for  a  few  hours,  dellnous,  but  her  illness  [jaitied  off  with- 
out eruption  ;  twelve  days  later  still,  her  sister,  who  had  not  been  out  of  ihc 
bouse  for  three  months,  was  attacked  with  the  same  disease,  which  ullimulely 
awtumed  a  confluent  form,  Curschm.inn  tells  of  a  woman  who  wa*  sei/cd 
Willi  shiwring,  fever,  headache,  and  pain  in  'the  back,  so  that,  as  variola 
Wit*  epidemic  at  the  time,  ^c  seemed  without  doubt  to  be  pa-ising  through 
the  initial  stage  ;  but  on  the  fourth  day  dcfcrvesLcncc  occunwl,  no  nwli 
could  be  detected,  and  by  the  tenth  day  she  felt  perfectly  well ;  however,  she 
pive  birth  to  an  infant,  which  was  then  covered  with  an  early  eruption  ol 
smallpox.     Il  afterward  suppurated  and  proved  fatal. 

Tike  £n(/OVw.— The    proper  variolous   eruption   is   first   papular,  then 

\-esieolar,  and  finally  pustular.     T'hc  painilc  is  round  and  smooth;  at  first 

it  may  be  scarcely  redder  than  the  rest  of  the  skin,  .-ind  as  it  is  hard,  like  a 

«mall  d>ot,  it  can  often  be  felt  better  than  il  c3Ln  be  seen.     But  atYer  iwtniy- 

four  hours  it  is  always  decidedly  reddened,  besides  having  increased  in  -lize. 

Unlike  the  pap<de  of  measles  and  of  most  other  exanthemata,  it  deittnds 

upon  a  definite  change  in  the  superficial  and  middle  cells  of  the  rete  mucosum. 

"  rhiirh,  from  the  very  commencement  of  the  morbid  process,  arc  swollen  and 

|KU]u«.     And  in  their  niid-t  exudation  quickly  lakes  place,  so  that  by  the 

end  of  two  d.iy!t  flie  horny  layer  of  the  epidermis  is  r.iiscd  to  form  a  minute 

conituil  vessel.     By  the  fwittli  or  fifth  day  of  the  eruption  (seventh  or  eighth 

of  the  disease)  the  vehicle  is  generally  as  large  as  a  split  pea,  hemispherical  in 

arm.  and  opaline  in  appearance.     As  a  niTc,  the  foek  (ns  it  is  termed)  has 

I  central  depression  or  umbilicus.     The  origin  of  this  has  been  much  dis- 

ed  ;  it  generally  seems  to  dejxrnd  upon  the  fact  that  the  original  papule 

developed  round  the  mouth  of  the  hair  rac,  or  cixe  round  thst  of  a 

""sweat  gland,  either  of  which  structures  may  afterwards  form  a  rttinatu/um, 

tying  iiimn  tlie  roof  of  the  vesicle  in  the  middle.    Rindllcisch  gives  a  dr.iwing 

of  a  pnrparation  in  which  a  mdoriparoiis  duct  is  plainly  to  be  seen  pcrform- 

i6 
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ing  ihiK  ofliccf  and  he  si)'s  that  he  hu  man^  mcb  specimens  in  his  poHOnM. 
However,  it  would  wcm  that  thb  L-xplanaCion  is  not  alwajnt  applicaUe.  tAct 
the  pock  does  nol  necemarily  bear  a  definite  rcbtion  to  anjr  of  the  cxnik 
which  travcnic  Ihc  cuticle.     In   ail   probability  a  similur  function  is  tlci 
di«chnrged    by  one  of  many  other   bands  which  rro»   the  u[>per  |aft  i 
every  vesicle  in  a  direction  more  or  less  vertical,  dividing  it  into  a  nuntbal 
separate  chnmbeis.     '['his  Itieulattil  character  of  the  pock   altractetl  Mil 
long  before  its  nature  was  understood ;  it  alTords  the  reason  why  unly  I 
itnall  pan  of  the  fluid  is  evncuaicd  when  a  needle  is  inlrodaced  inio 
roof  at  a  single  spot.     But  the  idea  of  the  oUler  olnervert  ims  ihu 
septa  between  the  chambcn  were  new  formations,  consisting  <if  filirin. 
Thomas  Watson,  for  instance.  sj>e.iksof  a  "central  whitish  disk,"  con 
of  "several  little  cells;  "  and  this,  he  saj-s,  may,  bycatcftil  di<»ctii(ici.  I 
taken  out  entire,  with  the  "  lymph  "  which  it  contains,  men  when  the  n 
of  the  fluid   in  the    jxick  has  Iwrcome  yellow  and  punilent.      Aiisiiitf 
Rasch.  however,  showed,  several  years  ago,  thai  all  the  septa  in  qiK-stiuni 
in  reality  formed  out  of  the  original  cells  of  the  tele  inucosiim,  small ' 
of  which  cohere  together,  and  become  stretched   out  into    (lUmena 
bands,  as  the  e:iudation  accumulates  around  them.     In  this  fluid   leucue 
arc  present  in  small  ntimbecs  from  the  very  first  \  they  go  on  increasing,] 
it  gradually  passes  from  iransjnreni  serum  into  opaque  pus;  the  ihangel 
complete  m  about  six  or  seven  days  from  the  first  appearance  of  ihe  |*i 
that  is,  in  the  earliest  part  of  the  eruption,  by  the  ninth  or  tenth  daf  iA  ' 
disease.     The  pustule,  when  at  it  height,  is  often  quite  lieniistibcntsd.  1 
umbilicus   having  disappeared    in  consequence  of  the  nipture  of  the 
naculum  which  formed  it. 

But  while  the  roof  and  the  cavity  of  the  poclc  are  thiu  1>eing  dc 
out  of  epidermic  structures,  a  morbid  process  is  at  the  same  lime  i 
more  or  less  actively  in  its  Huor,  which,  of  course,  consists  of  the 
layer  of  the  derma,  with  at  lca.Hl  the  lowest  cylindrical  stratum  of  tW 
Malpighil.     Whether   a  swollen  state  of    the    papilla:   contributes  to 
formation  of  the  oriKinal  papule  of  the  disease  ap])cais  to  be  doubtful : 
there  is  no  doubt  that  its  redness  is  due  to  a  hypcra:mia  of  them  ; 
{according  to  Bdrcnsprung)  this  extends  down  through  the  whole  thi>li 
of  the  skin.     The  exudation   which  fills  Ihc  vesicle  and  afterwaidi 
pustule,  is  necessarily  derived   from   thise  vascular   tissues.     Bui  Cod 
mann  savs  thai,  so  far  from  the  papillx  being  always  enlarged  at  this 
they  are  often  rather  llailcned  by  the  pressure  to  which  they  arc 
and  may  even  be,  lo  some  extent,  permanently  atrophied  by  it,     lij 
cases,  however,  they  become  the  seat  of  an  inhltraiion  of  Icucocjtct.^ 
is  so  intense  that  it  obliterates  their  blood  vessels,  and,  indeed, 
their  structure  coraplcicly,  converting  them  into  a  white  or  ash-gray] 
stance.     Gcnnan  hislologists.  in  acc'urdanc«  with  their  usual  Icrtnit 
describe  this  form  of  pock  as  •iiphlkeritit  (yUe  sufrra,  pp.  73,  74). 
trast  is  the  greater  l>etaust'  the  imrrounding  skin  is  of  a  bright  red 
a  considerable  distance,  making  what  is  termed  the  hah  or  artel*- 
inliltraiion  of  leucocytes  into  the  Hoot  of  the  dipliihciilic  pock  may  e»Ii 
a  varying  depth  in   the  dcnna,  iir  even  through  it  into  the  locwr  1 
beneath.    Rindfteisch  gives  a  drawing  from  an  injected  prepaiaiion,  in  I 
the  .iffcctcd  area  had  failed  to  receive  any  of  the  coloring  matter. 

Many  of  the  pustules  of  smallpox  undergo  destruction  almost  at 
ihey  are  fully  formed.     They  break,  or  are  ruptured,  giving  exit  toll 
like  matter,  which  collects,  in  droj)s,  upon  llie  face  and  upon  other  1 
parts  of  the  patient's  skin,  and  which  saturates  his  shirt,  his  pillow,  _ 
sheets.     Others,  however,  remain  uninjured,  and   ultimately  dry  up  witW* 
discharging  their  contents.    First,  a  yellow-brown  spot  appears  in  the  iw* 
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the  pock ;  thb  unl(3  in.  so  as  somen-hai  lo  resemble  the  earlier  umbilicus ; 
ffraaiully  it  enUr^es  and  extends  (i>  t)ie  iieiipherv.  The  proccs§  of  dcsitca- 
two,  boih  in  ruiXnred  jxisiules  and  in  iWe  which  arc  entire,  begins  about 
eij{ht  or  nine  duy»  ul'ler  their  fii^t  a|>pearan<:e  i»  .1  jjajnilar  form.  The 
crusts  vary  in  <'i)lor  froni  yellow  to  brovrn,  ur  even  bl^ck  ;  this  depending 
ujion  the  Admixture  of  more  or  less  blood  uilh  the  [tU!t  of  which  they  are  ■ 
formrd.  It  is  now  that  the  extent  to  whti:)i  the  ciitiK  vera  has  been 
involved  in  the  inlUntmaiion  aAect.i  the  result.  If  it  ha.t  csca|)ed,  the  crusU 
&I1  ufT  in  four  or  AvciUys  (about  the  nfteenih  or  sixteenth  day  of  the  discaw), 
leaving  (mqile-red  stains,  but  little  or  no  sij^iis  vl  actual  ricairiKition.  But 
if  piiK  celU  have  inrdtruted  tlie  inpilta!,  or  the  whole  thickn(.-s«  of  the  skin, 
thow  Mni<*tiires,  to  wliatever  depth  they  may  have  been  .ilTectcd,  slough 
away  and  betwne  detaehed,  as  shreds,  adhering  to  the  under  siirbce  of  ibe 
rruKls.  Their  sejxiration  lakes  longer,  and  may  not  begin  until  the 
rightiroDth  or  twentieth  day.  Ihtoreover,  when  it  occtin,  gianubting  surfaces 
are  exjHned  wlii<:h  may  take  a  <'Oimderable  tune  in  heating  over.  Tlic 
resulting  cicatrices  are  for  a  time  of  a  brown  color,  liiit  ultimjitcly  they 
l>ccoR>e  whiter  than  the  skin  around  tliem.  They  may  either  be  so  faint  as 
lo  be  scarcely  fierce  pi  ililc,  ur  more  ur  less  decplyscarred  and  pitied.  It  ot^en 
i»  not  until  nuny  months  after  recov'ery  from  the  disease  that  they  become 
deprc»«d  l>el"w  the  surface  to  t}ie  full  extent. 

So  much  for  llie  apiiearance  and  structure  and  course  of  the  individual 
po«'k»  of  variola  ;  the  cnarot^ters  of  the  eruption  ax  a  whole  hnvc  still  lo  be 
considercd.  Like  tlw  rest  of  tlve  exanthemata,  it  does  not  develop  ilsclf 
over  (he  whole  of  the  body  at  once  ;  and  il  resembti.-s  others  among  them  in 
apiicaring  first  ti|>on  tlie  faie  and  simIji,  e%iiecially  on  the  forehead,  and 
about  the  eye*,  the  nose,  and  the  iip]»er  lip.  Marion  also  mentions  ihc 
wrists  a«  among  tlie  t-arliesit  pirU  affected.  A  few  hours  afterward  it  is  xo 
br  seen  tijion  the  trunk  and  the  amis;  tlm  writer  »ay»  that  on  the  legs  and 
the  fc^t  it  is  generally  two  dajTi  later  than  el.Miwhcrc.  He  also  Liys  stress  on 
the  fact  that  the  {Kipules  come  out  "  in  ihrec^i  and  fives,  fonning  crcstxrnls," 
or  even  a  conipleie  circle  if  tw<)  crescents  tia|ij)cn  to  coalesce.  During  the 
first  day  or  two,  frtsh  >]>0b«  keep  ap[)earing,  even  on  ll)o»e  parts  which  are 
alrcadymorc  or  1cm  llttckly  covertil ;  but  bv  the  end  of  this  time  the  erup- 
tion may  be  said  to  l>e  4-oroplete,  even  if  a  lew  more  should  afterwards  show 
themselves,  tlwy  soon  abort  and  die  away.  A  curious  circumstance  is  that 
smAllpox  specially  affects  any  parts  of  tlie  skin  which  may  happen  to  hare 
bc«l  recently  irritated  ;  the  red  [xitiJi  from  a  mustard  |ilaster  api>lied  during 
the  incubation  or  slwrlly  l»efore,  will  present  ma nv  more  potks  than  the 
regions  adjacent.  Cuntdimann  mentions  the  case  oi  a  man  who  was  infested 
with  clothe*  lice,  and  w1m»c  Ixnly  was  consei|ucnily  covered  with  scratches  ; 
on  his  becoming  affected  with  a  mild  fonn  nf  variola,  these  scnilchcs  were 
found  covered  with  [lustnles,  which  were  closely  arninged  in  lines,  like  strings 
of  pearls,  »ome  of  them  three  or  four  inches  in  length. 

Certain  mufcui  mtmbmtut  lake  ixirt  in  tlie  eniption  of  smaiipox,  but 
not  in  qnilc  the  s-ime  way  as  the  ikin.  There  first  apjicar  tai«-d  spots, 
whitish  or  gray  in  color,  contriwting  with  the  reddened  stale  of  the 
sur&cc  around  them,  but  ihese  iiuickly  past  into  exmriations.  They  arc 
sometimes  prt^cnt  in  large  numbers  on  the  inside  of  ttie  li[»  and  of  the 
checks-,  somctimers  llwy  rather  affect  the  lonsiU  and  the  gialale,  which  may 
then  become  grently  swollen  and  the  seat  of  deep  phlegm  11  noiiK  inflnmma- 
tion.  ending  in  alwcera.  On  the  other  han<l,  ihe  tongue  very  M-ldom  pre- 
sents any  traces  of  veucles,  tnti  sometimes  it  is  enormously  enlarged,  pro- 
truding from  the  month,  rendering  the  patient  unable  to  close  his  jaws, 
and  apparently  helping  lo  bring  the  disease  to  a  fatal  iiuie.  The  air 
paaiagcs  arc  said  to  show   more  Of  less  distinct   pustules  as  low  as  the 
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bifurcation  of  the  trachea,  or  even  (according  lo  Wagner),  down  tobnn 
of    the    iiecond  or  third   order;    there   may    aba  be  dcc]i  ulrm  m 
larynx,  wi[h   |)cnc'hondrilt(  .ird    necra>iK  of  cartilages,  ocdem.i  of  ihr 
cpiglottidc.in  r<jUU,  etc.     In  ihealimetiinrycan:!!  nothing  retcmbling  *  [ 
can  be  seen  Iwtow  the  up[)er  niirt  of  the  cesophagiB,  exc<;pt  tn-rha|n  it  i 
Tectum.  c\o>e  to  the  anm.    They  are  ako  sud  to  occur  til   ihr  rninsoej 
the  vnginn.     Marwin  >])enkji  of  twcnty-Mx  caws  at  the  $mall[M)x  He 
out  ot  n,  total  of  over  fifteen  ihoiisimd,  in  which  the  coniiincliva  ^owtdj 
pustule,  which  was  genemlly  Mtuated  midway  beiwiecri   Iht:  rrtmca  and 
iniemal  caiUhtix.     It  did  not  in  any  wny  affect  the  Hghl  or  tesid  (O  Uj  | 
nsull. 

Variffiet, — Before  I  attempt  to  describe  the  general  symptonK  of 
eruptive  stap!  of  Kmallnox,  1  mii«t  distinguish  certain  varielics  of  the  Aa 
which  ha^-e  long  Iwen  known  to  phj-siri.in*  by  sqjaratc  names,  and  the  k\ 
nilion  of  which  is  of  no  little  practical  imtortnnce.  Kotighly  spcakin|.t 
severity  of  variola  dcjwnds  U|wn  the  niimlx-r  of  the  jnistule*,  but  fot  ob 
reason§  the  differences  between  different  caw*  in  this  rcsjicct  could  not  I 
directly  used  to  arrange  them  into  groups.  It  is,  therefore,  most  for 
that  in  the  relation  of  the  (iiwtules  to  one  another  we  have  .1  criterion  ■ 
while  it  is  itself  ba.wd  upon  their  numlier,  affords  a  nntumi  division  of  I 
most  marked  kind.  Whenever  they  are  so  crowded  that  ihcy  run  tog 
the  disease  is  said  to  I>e  (onfiufnt.  This  may  either  be  the  case  over 
whole  of  ihc  body,  or  only  over  certain  |>arts  of  it.  or  even  on  but  a  «n 
region,  which  is  then  always  the  fare,  since  the  eruption  i*  never 
abundant  than  upon  the  fare.  On  the  other  hand,  if  the  pustules 
everywhere  distinct  from  one  another,  the  smallpox  is  described  as  4 
It  will  be  iHilired  that  what  constitutes  the  boundary  line  between  the  I 
forms  is  in  reality  the  state  of  the  face  alone  ;  I  believe  tltai  iltere 
seldom  any  difficulty  in  dnwing  itsharply  and  decisively.  Wjtsun, 
spealcs  of  wme  cases  in  which  the  pustules  stand  just  thick  enough  to  I 
one  another  without  absolutely  coalescing,  and  would  then  coll  the  1' 
tohering.  .\nd  Trousseau  alludes  to  instances  in  which  a  few  isolated  1 
are  found  confluent,  but  which  he  would  term  discrete. 

In  ordinary  discrete,  as  well  as  in  conHucni,  smallpox,  the  pustules  1 
through  all  their  staget,  unless,  indeed,  the  disease  should  hapiwn  tobei 
short  by  the  patient's  death,  But  there  is  a  third  variety,  consisting  |i  ''" 
discrete  and  giartly  of  conlliient  cases,  which  is  characterised  hy  tlie 
ture  subsiden<:c  or  abortion  of  the  eruption.  For  this,  unfuriiinatcly,  I 
is  no  MtisfBClor)name.  German  writers*  describe  it  under  the  oMMl 
"  ii.rnc/iwV,"  which  is  etymologically  incorrect,  since  it  isnollikev.triob,! 
a  mere  modification  of  that  exanthem  and  capable  of  generating  titc : 
form  of  it  by  contagion.  In  this  country  it  is  generally  termed  > 
tmallfKiX.  because  it  is  comiKtratively  seldom  seen  except  in  persons ' 
already  paused  through  a  former  attack,  or  who  have  been  va<  ( inaied. 
it  is  important  to  know  th.il  variola  sometimes  posses  off  in  ex.11  ih-  tV  '- 
manner  in  a  {lalient  who  is  altogether  unprotected.  ProMbly  ifi 
upon  some  {wciiliarity  in  his  predisposition,  whereby  his  susccjitil 

■Sldctly  >i>cakb|;  I  lltink  dial  lliin  n  not  ([Uitc  conMt.     II  is  true  Ihal  G«niua| 

S'vf  fifisla  mt^ifisala  sm  miligata  ai  a   tyiian;nii  for  thetl  "  vrnflnit.''     lUI  Ul| 
ey  confine  tlic  uk  ai  ihc  liUIci  term  la  cu«  of  a  cenain  moderat*  dopvtafl 

anil  apply  It  lo  nil  lucli  cuet,  whatever  may  lie  lh«  courec  ol  Ihc  iniliviiliMl  {BMabl 

Cuncnmann  *prtkk  nt  variflmi  u  samciimei  leidine  lo  dcilnicban  of  iW  fnpllb" 
lh«  iormailoa  of  deep  cicauicOk  "  »  ibm  whJi  dUilncuUhet  ibc  ciue  IVain  one  ol  a^ 
■vrd  is  merely  the  Tcry  much  (mallet  nu in lirr  u(  |m^Tii1<!t."  We  ihontd  esll  Mfkti' 
one  of  lery  (nil<l  diacrelr  irHinmlifiv'l  Hnnllpm.  On  the  olhet  hUDil,  I  do  MlSaiG"'^ 
vHlen  menlionin|{  under  varial/ii  the  etampln  of  madiAcd  cuBllucnt  tnullpw  afeM* 
pretenil}'  be  described. 
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]>nncii>le  U  diminished  without  being  annulled.  TrousscAU  rocn- 
tlonsacasc  whicli  gi>es  far  to  extuliUth  Kitch  a  view.  A  person  had  been 
vaccinated  (as  1  prcuime.  Tor  the  first  iim«),  but  the  opcrniion  did  not 
take  effect.  Some  time  afterwrard,  when  the  ducior  w.is  thinking  of 
repeating  it,  he  wa^  called  to  «ee  the  patient,  whom  he  found  to  be  sufTering 
ftom  n  di.tcrcEc  smallpox  which  ran  a  modified  counc.  I  do  not  knoiv 
that  the  (finflufiU  form  of  the  dise.xic  ever  runs  this  modified  course  in  those 
who  hare  not  been  vacciitaicd  and  who  have  not  previously  had  variola. 

t.  in  <iii(rttf  imaiijvx  the  eruption  presents  in  their  most  typical  forms 
the  characters  which  have  been  described  as  belonging  to  the  individual 
pustules.  Its  atDouni,  of  course,  varies  infinitely  in  different  cases,  from  a 
few  spots  that  can  almost  be  counted  on  (he  fingers,  up  to  many  thousands. 
At  the  time  when  they  arc  acquiring  their  areola  there  is  oflen  a  consider- 
able degree  of  swelling  of  the  surrounding  parts,  especially  when  the  subcu- 
taneous tirane  is  loose.  Even  three  or  four  pustules  upon  the  eyelids  may 
cAuse  them  to  be  puffed  out  like  bladders,  so  that  on  the  ninth  and  tenth 
days  the  patient  may  be  unable  to  open  his  eyes.  Trousseau  cites  a  case  of 
Van  Swieien's  in  which  a  single  pustule  on  the  prepuce  produced  phimosis 
and  gn^t  difficulty  in  mictutition.  He  remarks  that  the  absence  of  a  corre- 
i]>onding  degree  of  tumefaction  of  the  rest  of  the  face  renders  the  swelling 
it  the  eyeli<k  more  conspicuous  in  some  cases  of  discrete  smallpox  than  in 
the  confluent  variety  of  the  disease.  At  about  the  same  time  the  pustules 
litst  begin  to  be  painful. 

As  regards  the  geiMral  symptoms  of  dticreic  smallpox,  the  first  thing  to 
be  noticed  ts  that  as  soon  as  the  eruption  lu-t  fairly  begun  to  develop  itself 
the  fever  which  hai  existed  during  ihc  initial  stage  subsidei,  and  tlie  tern- 
peruture  falU  within  tliirtysix  houn  to  nornul,  or  even  lower.  Its  decline 
IS  not  always  ()uite  coniiDOOas,  being  perhapx  interrupted  by  a  ilight  evening 
exacerbation.  At  the  same  time  the  pain  in  the  back  and  the  i^ickiiexs  di-i- 
appear,  and  the  patient  often  feelx  {icrfixily  well,  with  an  good  an  appetite 
as  when  in  health.  This  lull  in  the  symptoms  commonly  laxts  for  three 
d*ys;  at  the  end  of  it  he  Lt,  in  all  ca^c*  except  thu-w  in  which  there  are 
but  very  few  pnstulei,  again  attacked  with  shivering  and  with  febrile  di«- 
twtNinoe,  which  is  known  at  the  ttconditry  ffver,  or  the  sufifiuraiive  /tver,  or 
the  frpfr  pf  maturation.  The  date  at  which  this  sew  in  seems  to  be  dif- 
fcrenily  staled  by  writers  ;  Trou^sseau  pots  it  at  the  seventh  or  eighth  day  of 
the  Ai-Xifx,  Wat*on  at  the  eleventh.  It  is  generally  remittent  in  type,  the 
daily  variations  amounting  to  one  or  two  degree*  Fahr.  The  height  to 
which  the  thcrtnometcr  now  rUes  varies  with  the  extent  of  the  inllammation 
in  the  cutaneous  tissues,  and  therefore  roughly  with  the  number  of  the 
pustule« ;  even  in  severe  cases  it  is  seldom  above  ioa°  or  103^.  The  pulse 
IS  quickened,  being  at  from  110  to  no.  The  patient  at  Ihc  same  time  com- 
plains of  headache,  and  is  restless  and  sleepless.  He  is  not  unfi»iucnlly 
delirious,  especially  during  the  first  night  or  two. 

It  mu§t  not  be  suppoised  that  discrete  smallpox  is  alwa>-t  unattended 
with  danger.  Trousseau  relates  the  case  of  a  girl,  aged  twenty-one,  who  had 
I  jMsscd  through  a  remarkably  mild  attack,  but  who  was  one  evening  sud- 
'  denly  seized  with  cerebral  symptoms  and  difliculiy  of  breathing,  and  in  an 
hour  she  was  dead ;  and  he  remarks  that  when  this  form  of  the  disease  docs 
prove  fatal,  death  occurs  at  an  earlier  date  than  in  the  confluent  fonn, 
namely,  about  the  eighth  or  the  ninth  day. 

J.  In  lonftuettt  smallpox  the  eruption  necessarily  fails  to  some  extent  to 

present  its  typical  characters,  at  least  upon  those  parts  of  the  body  where 

HB  actual  fusion  of  its  elements  has  taken  place.     Even  before  any  definite 

^B^iules  can  be  rccognited,  there  is  often  a  diffused  redness  of  the  face,  which 

^n  itself  could  hardly  be  distinguished  from  the  rasb  of  measles.     Watson 
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mentions  a  case  in  which  the  spptraranccs  of  uriicaria,  with  its  chanctctntic 
sensations,  were  at  the  outset  so  intermingled  with  the  papules  of  Tuiaii 
that  for  twenty-four  hours  he  doubted  which  of  the  two  disc-i&cs  wu  de- 
veloping itself;  and  iri  other  instances  smallpox  has  been  mistaken  fur  tn- 
sipclas.  Trousseau  remarks  thai  even  where  there  arc,  in  fact,  roultiliidacf 
papules,  the  complete  absence  of  intcrvaU  between  them  may  tEiidcf  ok 
almost  unable  to  detect  any  unevenness  of  the  surface  by  passing  the  taai 
over  the  patient's  forehead  or  cheek.  The  papules  are  always  snuller  iba 
in  the  discrete  form  ;  they  cculeice  so  as  to  furin  the  most  ineiifutar  Sgrns 
and  paiterm.  At  a  very  carl^  i>eriod  a  milky  fluid  collects  in  their  Nuramh*, 
{(ivin^  ri.se  to  minute  flat  vehicles,  which  hare  all  sons  of  xigzagged  slupo^ 
or  may  even  run  together  into  a  kind  of  open  network,  with  intenali  t"» 
and  there  of  healthyskin.  The  whole  of  the  face  then  has  a  whiiUhy 
color,  and  itit  appearance  is  exactly  lik«  that  of  a  mask  of  |nrchmeni.  o'^ 
which  wilwtancc  Morton,  in  hi*  "Pyretologia,"  long  ago  compared  it,  Bf 
lhi»  itme,  however,  there  is  a  good  deal  of  swelling,  and  it  goes  m 
increasing  up  to  the  ninth  day  of  the  ditease,  and  until  the  feaiura  m 
so  altered  that  it  is  impostihle  for  the  patient  to  be  nerogniicd  by  hi* 
nearest  rehiions.  The  parts  about  the  ears  and  the  sides  of  the  neck  becooe 
enormously  bloated ;  the  eyelids  cannot  be  opened.  This  condition  » 
necessanly  very  painful,  and  the  scalp  is  of^en  so  tender  that  the  pmuK 
of  the  head  upon  the  pillow  cm  hardly  be  bome- 

Somcwbat  later,  about  the-  eleventh  or  twelfth  day,  the  AanJs  and  ll« 
/erf  become  red,  swollen,  and  painful  Trousseau,  following  certain  of  the 
old  uritere,  attached  a  high  prognostic  value  to  this  symptom  ;  accordiof 
to  liim  its  absence  is  almost  invariably  followed  by  the  death  of  the  patient: 
in  fact  he  had  only  seen  three  insunccs  of  recovery  from  a  conflueoi  fona 
of  the  disease  without  it. 

The  mutous  mtmbraHtt  generally  suffer  severely  in  confluent  small; 
The  mterior  of  the  mouth  not  only  presents  the  eruption  already  deicri: 
the  fauco  mny  become  covered  with  a  diphtheritic  roembnuie.     Ijiryi 
often  renderA  the  voice  very  hoarse,  and  it  sometimes  causes  a  Midden  lit 
sufTocaiion,  which  proves  fatal  in  a  few  seconds,  before  anything  can 
done  to  relieve  it.     Trousseau  mentions  three  cases  of  this  kind,  in  each  of; 
which  death  seems  to  have  oixurred  quite  unexpectedly  on  the  eighth 
of  an  illnest  that  had  previously  run  a  perfectly  normal  course. 

Another  complication,  perhaps  due   to   extension   of    inflammalioa 
the   parotid  gland,  is  la/it'afion,     Trousieau  speaks  of  this  as    a  clia 
teristic  feature  of  confiucnt  sraalli)0x.     It  begins,  he  says,  about  the  ii 
or  fifth  day,  and  goes  on  increasing,  until  by  the  ninth  or  the  tenih 
one  or  two  quarts  may  nin  from  the  patient's  mouth  within  the  twcot 
hours.     Even    during   sleep  there   is   a   constant    flow   of    saliva.     A^ 
ophthalmia  is  of  frequent  occurrence,  which  Cunlike  ihi.-  harmless  dnr«M' 
pustules  of  the  conjunctiva;)  is  of^en  attended  with  sloughing  of  the  co^ 
and  leads  to  [permanent  blindness. 

From  the  very  commencement  of  the  cnjplivc  period,  the  general 
tnms  of  confiucnt  smallpox  run  a  course  which  dilfers  from  that  of  tl 
discrete  form  of  the  disease.     Instead  of  the  temperature  falling  when  t! 
papules  come  out,  it  rcrasins  at  t03''  or  104°.     There  is  often  viot 
Jtlirium,  even  during  the  daytime.      It  may  be  quite  impossible  to  keep  I 
patient  in  bed,  except  by  tying  him  down  with  a  folded  shcvt  across  the  ctirA 
If  free,  he  must  be  most  carefully  watched,  or  he  is  very  likely  to  t 
himself  out  of  a  window  or  over  the  stairs,  or  to  cut  his  throat  with 
razor.     In  those  who  have  been  intemperate,  the  nervous  dtsiurbancc 
assumes  the  form  of  delirium  tremens. 

Retching  and  vomiting  commonly  run  on  throughout  this  period  of 
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and  dtarrboea  is  often  obstin«c  and  iroublesonw.    The  urine  con- 

^R>  albumen  in  a  tugc  number  of  casg. 

Whra  suppuration   is  established,  there  is  a  fiirtlier  ri.*e  of  letnperaliire. 

ii  btiomcs  higher  than  in  the  corn-spomlinf;  *lagc  of  discrcli-  Hnnll- 

I.  ftltbougb  from  the  patient  having  all  along  been  feverish,  the  dcvclop- 

mt  of  a  fever  of  matuf.iiion  is  lc»  conspictious. 

This  ts  the  roost  dangerous  period  of  variola.  Few  jhilienLsdic  before  the 
iih  day  1  ihe  most  fatal  da)-s  are  the  twelfth,  the  thirteenth  and  the 
leenth.  Toward  the  last  ilierc  is  generally  coma ;  M>metime»  hyper- 
b  procnt,  as  in  a  tase  of  whirh  Wimdcrlich  give*  a  <han,  and  in 
befe(7  its  Ufmination  on  the  eleventh  day,  the  thermometer  re^-i-'iered 
Agun,  io  many  instances  the  immediate  caujc  uf  death  i%  bron<. hitix, 
onta.  ptetirtsy,  or  pericarditis.  ICven  under  the  most  lavondile  rinum- 
ICO,  the  fever  runs  on  for  at  least  ten  da)-s  longer.  Not  infre<iiiently, 
[)g  the  third  week,  the  patient  falls  intoa  typhoid  condition,  with  .iorde», 
[dry,  brown  tongue,  muttering  delirium  and  iubeultus ;  and  he  is  then  very 
Kcly  to  die  of  exhaustion. 

Hnicn  recovery  u  to  take  place,  the  icdneas  and  the  t)wellin|;  of  the  bee 
*     'e,  as  (be  pustules  undergo  con  veivion  intocrusts.     Thc|i.-iin  frvm  which 
t>eni  tu«  been  suffering  passes  off,  but  only  to  be  fotloived  l>v  the  mont 
able  iii'king.     The  fever  also  declines  more  or !«»  raj>idly,  being  now 
xc  to  the  amount  of  inflammatory  action  which  is  still  going  on. 
tins  hb  appciiir,  and  becomes  once  more  able  to  sleep.     He  oj>en3 
1,  and  gradiiatty  his  features  begin  lo  re-aasume  their  natural  outlines, 
time  when  the  rrusts  are  falling  ofT,  or  a  little  bier,  he  generally  looes 
his  hair,  and  if  the  deeper  layers  of  the  skin  of  the  scalp  haw 
involnrd  m  the  morbid  process  there  is  alu-ays  reown  to  fear  that  jjct- 
nt  atrophy  of  the  hair  sacs  may  rcMilt. 

1  hAve  \tdl  to  detcribe  two  minor  varieties  of  smallpox,  which,  on 
onl  of  their  dangerous  lendeneiex,  dcwnc  to  be  mnkcd  wilh  the  con- 
st rather  than  wiih  thedtjcreteformof  thedinease.    One  of  ihem  is  charac- 
by  the  otitirrrm e  of  hemorrhage  into  the  pustules.     This  must  not 
■conlounded  with  the  hemarrhagie  variola,  which  provei  fstal  at  an  early 
"  licfore  the  proper  eni)flion  ha»  liegitn  to  develop  iuclf.     By  way  ol 
t.  Citrv:hniann  calU  it  rarioia  hirmorrhagicit  fmstuUsa.     According  to 
writer,  iIm  pu^ule*  generally  attain  their  fidl  »ijie  before  any  blood  is 
into  them  ;  Uit  vxnelimes  this  begins  even  during  the  papular  Mage. 
ale,  ibine  |>intiilc^  which  are  seatediipon   the  lower  liml«  are  ihe  first 
purple  color.     Bleeding  presenlly  takes  place  from  the  note, 
cy>.  inie^lines,  and  other  mucous  sur&ces.     In  women  men xtriia lion  sets 
oe  aliottiM)  ociTUTs  if  they  arc  pregnant.     The  gums  become  nwngy  and 
an  in  i<o>batus  ;  the  laures  show  a  kind  of  "  diphiheritic  '  affection 
cli  t*  attended  wilh    a  terrible  fetor.     The  constitutional  jymplunis  are 
I  matt  nr*p«U  severe  ;  but  although  the  jwilse  is  very  rapid  the  temperature 

'    il   not    rarely 
Cunchmnnn 


falls 
says 


the  eruptive  stage   is  seldom  aliove   loi^,  and 

«•,  ot  even    lower,  t>efore  the    pilient's   death. 

ltii»  variety  of  *null|iox  occurs  rhiclly  in  pertont  over  forty  years  of  age, 

in  TOch  as  were  previously  gut  of  health.     He  deMril>es  it  as  being 

always  Caut.     lie  points  out,  however,  lliat  in  [latients  who  have,  in 

|iiecKe  of  delirium,  got  out  of  lied  and  walked  alMiil  during  the  early 

of  the  eruptive  itage  uf  Hm^ll{>ox,  the  jni-itules  on  the  legs  may  become 

'  with  ltfax*d,  without  there  l>emg  anything  jnrticularly  serious  about  the 

and  I   think  I  recQllect  at  lea.st  one  ca-se  in  which  a  similar  appcar- 

of  the  ptntulcs  on  the   breanm  has  brought  with  it  no  evil  conse- 


4.  Another  and  a  very  care  vnjiety  of  smallpox  is  that  which  is  called 
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cfifyml'fiie.     I  have  nn'cr  sera  >n  instunce  of  it.     Manon  docribeita 
generally  prtM.'Tiling  two  Or  three  jatchen  oi  clutters,  tif  the  size  ol'  the  hiai, 
upuii  which  the  cniption  is  aii  thidtly  wt  on  it  |)wsilily  roult]   lie,  wht''"'" 
skin  around  is,  for  some  dLitance,  almost,  if  not  entirely,  frer.     The^oi-. 
developed  symmetrically  u[>on  coiT«>|ionding  ]Nirlsof  the  limbs.     SonictTno 
there  .ire  nnmerou-t  cltixten,  uliout  ax  Urge  ss  hair-i.Towns,  suited  on  di&m 
parb  of  the  body.     IvI.Hewhcre  the  puMules  may  be  but  >|ijrM:li 
■nd  one  would  have  ex|tected  the  dtxeoiie  to  be  attended  with  lin 
The  contrary,  however,  is  the  i:a3e.     Marion  collected  from  the  [i;^:>J 
the  Smallpox  Hospital  one  hundred  itnd   four  c^Ltes  uf  this  kind  whxJi ! 
occurred  during  a  jjenod  of  thirty  years ;  and  lie  found  that  there 
mortality  among  them  of  no  less  than  41  per  cent.     Even  if  only  a 
cluster  was  formed,  the  di«a*e  yet  manifested  its  fatal  character,  and. ' 
is  pcrha{»  most  remarkable  of  all,  it  was  scarcely  le»  dcslrucli^e  !■»  vacc 
ated  persons  than  to  those  who  were  unprnlecte<l.     In  many  caiex  Ibc  [u:ii 
died  from  some  com])licali(in  when  he  nad  apiieared  to  l>e  doing  well ; 
at  the  best,  his  convali-s  ence  was  long  and  tedious. 

J,  In  modifiai smallpox — which,  a*  we  have  '«en,  is  not  exctusi^-ely  4 
fined  to  pToiecled  i^rsons — the  course  of  the  eniption  b  inticb  less  teg 
than  in  the  ordinary  forms  of  the  disease,  whether  discrete  or  conflu 
During'  the  initial  stage,  however,  no  distinction  can  be  drawn 
«iid  them  ;  no  doubt  there  is  a  larger  |)TO|>orlion  of  exmtn  in  which 
Stage  is  but  little  marked ;  but  in  some  mstances,  at  least,  it  lasts  the  1 
time,  and  i*  attended  with  sc\-ere  symptoms.  Bui  when  the  |ui)miIo  f 
to  appear,  it  is  said  th.it  the  characteristic  irregularity  is  often  shown  I 
their  being  visible  upon  the  tnmk  or  elsewhere  tiefdrc  there  are  any  of 
on  the  face;  and  it  is  also  Siiid  that  the  |)eriod  during  which  Fresh 
develop  themselves  is  variable,  the  numl>er  being  sonietin>o  complete 
few  hoiire,  while  in  other  case?*  they  keep  coming  out  even  when  those  wh 
were  Inrsl  formed  have  Already  become  pustules.  And  what  appears 
still  more  indicative  of  this  variety  of  Rmall[>ox  is  the  courw:  of  the  fetcr  1 
the  commencement  of  the  eruptive  stage.  TTic  temjwroturc  falls,  ai 
unmodified  discrete  variola,  but  with  still  greater  rapidity,  and  without  1 
iniemipiion  in  its  downward  path,  so  thai  in  lc!5  than  twenty-four  ho  ~ 
U  normal.  Trousicaii  and  othen,  how*e^-er,  speak  of  confluent  smallf 
running  its  normal  course  for  ten  or  twelve  days,  and  then  suddenly  : 
ing,  soas  to  show  that  it  in  reality  belongs  to  the  modified  ranct)' 
disease. 

It   is  thus  evident  that  no  definite  period  ciin  be  fixed   at  whkh 
modified  character  of  a  given    case  of  smallpox  lirsl  becomes  ap 
Sometimes  the  eruption  die>  away  before  it  has  pasKd  out  of  the  i" 
Ma^.     Sometimes  the  [lapiiles  iiiidergo  b  partial  convrrsion  into  n 
which  then  rapidly  dry  up.     A  special  modification  of  this  variety  of  1 
affection  h^s  long  hvxn  known  as  the  "  horn-pox  "  {variola  vtmeosa) ; ' 
writers  by  no  means  agree  in  their  dc^scriplionK  of  it.  for  while  Troiw 
speaks  of  the  vesicles  ss  drying  up  and  leaving  in  their  places  small,  b 
oomeous  projections,  which  fall  by  a  sort  of  desquamation.   bctwecS 
tenth  and  the  fifteenth  da>^,  Curschmann  says  that  after  the  scabs  have  I 
detached,  the  solid   bases  of  the  pocks  remain   for  a  considerable  length  1 
time   AS  warty  elevations,  esi>ecially  on  the  lace,  to  which    they  giTC 
ugly  appearance. 

Again,  inyet  other  cases  of  modified  smallpox,  the  %-esiclcs  pass  oB  I 
pustules.     The  change  then  ai>pears  to  Like  place  untuually  rapidly.  1 
the  pustules  themsclveH  are  often  extremely  small,  and  probably  noer  1 
so  great  asiiea.1  that  to  whicb  they  may  attain  in  the  unmodified  focntft 
the  disease. 


hovti 
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W  ^fimfi/iiatitut  ofsnullpos  xk  comiaraiively  unimjMrUni.    They  motilly 
tern  the  rcs|iiranjfy  tit^xm  ;  and  bronchitis  U  fmiucnt.     O-Mctna  of  llie 
IX  has  occuwnally  piorcd  fauil. 

ttiftttla.  bnidn  live  |)iitinK,  xk  chiefly  various  forms  of  local  Mip]Mi- 

>n.    like    tbow  which  follow   enteric   and  Mcartet   fever* ;    abMrc^wtes  in 

ftkin   and  dce^r  org^ans,  fiirun<:uli  and  ecthyma,  local  gangrene  and 

tooous  erpaiiebi.     In  sn-ere  caset  the  curnea  may  ulcerate,  and  the 

lax. 

Convalescence  U,  however,  uwally  raijid,  and  the  health  and  strength  ore 
impsifcd  «*  aAcr  typhoid  fever. 

Itc  t-rotputit  deiiend»  fintt  upon  the  number  and  quantity  of  the  tnarks  of 
II ;  and  secondly,  in  unmodiAed  caaes,  upon  the  eruption  being 
...  4  me.  bemorrhimic,  or  confluent. 
tn   tlic  frea/miH/  of  thii  dbeaue,  the  >f)ecint  jiointK  to  bear  in  mind  ore  the 
immediate  iM>lation  on  accounl  of  the  virulence  and  persistence 
I ;  and  the  foci  which  ircnis  exlabli.thed  that,  in  unprotected 
-'   Ti  hasioroe  power  in  modifyinjc  the  ^verity  of  the  disease, 


.f»-:r 


..Iter  the  presence  ofvarioU  iit  recognized. 


VARICELLA. 


HISTOKVOF  Tire  RKCUGNITrONOP  CHICKEK-POX — ITS  DIETtNCnON  niOMl 

POX — VARIKI'IIIS  Ol'  TIIK  EKUITION — SYMnOMK  AND  COrKSE — A  DISUKIfl 
CUtLDRKN — DIAUNOSIS — KtOUNOSIS  AND  TRKATMKKT. 


At  the  L-nd  of  llic  scvcntrcnih  century,  soon  lifter  tlic  final  MpaisluM  > 
measles  from  smallpox  by  Sydcnhain,  two  other  English  writcn,  in 
of  the  bcttrr  disease,  mentioned  ft  variety  of  il  as  being   popularly 
"chii_kcii-pox."     In  all  probabiliiy  the  allusion  in  that  name  is  to  Mti, 
(French    (fiiche,    Latin   eieer).      The   same  afTection  seems  to    liavc 
described  nearly  one  hundred  and  tifiy  ye^rs  before,  by  Vidus  VhIIus,  kcA  I 
Ingrassins,  under  the  designaiiun  of  "  Crj'slalli."  Vogcl  (176^)  tssaid  loh 
introduced  the  name  of  Varicella  (dimin.  offiinvf,  a  pimule).  In  1;^,  Fn 
aswrtcd  that  chicken-pox  and  small|x>x  were  really  distinct  dtseiaes; 
Heberden,  in  the  first  volimic  of  the  •■  Aftiiiea/  Transadhns  01/ Iht  CWAyrj 
/'Av«Vm«j"(i767)  first  indiealed  fully  the  diircrcnccs  between  tl>cm. 
also  pointed  out  the  chief  reason  which  made  the  recognition  ofchtckea-] 
a  matter  of  imporlance,  namely,  that  those  who  had  it  might  otbcnriic  1 
deceived  into  a  false  security.  "  which  iiii^ht  j^rcvcnt  Ihctn  either  fiocn  t 
inj{  out  of  the  way  of  the  smallpox  or  from  bem|;  inoculated." 

After  the  introduction  of  vaccioaiion,  it  became  of  f^reat  coti 
to  distinguish  ilie  two  diiieascs,  since  every  case  of  varicella  occumnj 
vaccinated  |H>rson  would   otherwise  have  lieen  refcardcd  »  an  instaaccj 
tile  failure  uf  the  operation.     But  it  is  to  be  regretted  that  Mcne  of  I* 
earliest  advocales  of  Jenncr's  method,  being  anxioui  to  show  that  ibe  | 
lion  afforded  by  it  was  absolute,  referred  every  Mispicioiis-Iookinj;  cnipfioni 
pcRions  who  had  been  vaccinated  to  chicken-pox.     This,  in  its  turn,  Wtof 
reaction,  since  it  necessarily  involved  the  {{'^'"K  "!'  of  all  tite  disiit 
characters  of  the  affection,  and  the  consequence  lias  been  that  its  cUim  tol 
regarded  as  an  indcjicndent  disease  has  Iwen  disputed  by  several 
ph)-sicians,   from   Dr.  John  Thompson,  of  Edinburffh  (1810)  la  Helm.) 
Vienna.     Unforlunalcly,  loo,  the  great  German  dermatologist  has  htl^l 
throw  the  subject  into  confusion  by  employing  the    term  varicelb 
entirely  new  sense,  namely,  for  all  very  mild  cases  of  stoalliiox-     TtMs,) 
he  says  that  "varicella"  may  generate  variola,  he  really  means  no 
Ihal  would  not  be  admitted  by  every  one.     It  is,  however,  jterfcctlyi 
that  the  varicella  of  other  writers  is  altogether  unconnected  with  smAllpOi. 

The  proofs  are  (i)  that  it  occurs  in  those  who  have  been  vacciiut(4.* 
who  have  had  variola,  just  as  readily  and  with  ihc  same  characicts  i»  ■" 
those  who  ate  unprotected  ;  and  (i)  that  a  person  who  has  Fa.«>ed  thrt)^' 
remains  as  susceptible  as  before  to  the  vaccine  vims  or  to  that  of  siiul^ 
In  the  '■  Laneet"  for  r877,  a  case  is  recorded  of  an  unvacciniiied  child,  ■'•1 
was  admitted  into  St.  Thomas's  Hospital  for  chicken-pox,  but  w  ho  w.ts  pi***] 
on  the  floor  containing  the  smallpox  wards,  because  ihediagnosb  was  at  f  * 
uncertain.     Two  days  afterward   vaccination  was  pcrfonncd,  which  ' 
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TeMed.  Eight  da )Ti  Inter  still  thr  child  fell  ill  with  tnodilii.'d  variola.  Accord- 
ing to  Tbonia.*,  Caifcert  vaicin-itird  wilh  success  a  boy  in  whom  the  inocu- 
Litton  of  ttte  <ow-j>t>x  had  failed  on  three  previous  occasions  by  introducing 
the  Iymi>h  inio  the  interior  of  the  vesicles  of  a  varicella  with  which  he  hap- 
I>ei>cd  lo  I>c  aineJied.  Indeed,  if  it  were  not  thai,  at  the  present  day.  almoit 
everyone  is  vaccinated  in  infiincy,  me  should  have  in  the  cow-pox  vims  an 
almost  infallible  test,  which  wc  could  apply  at  our  own  discretion,  .ind  which 
would  soon  clear  up  all  doubts  as  to  the  nature  of  any  individual  ca^  that 
might  t>c  difliciilt  of  diagnosis,  t  think  it  is  not  too  much  to  say  that  we 
have  renllv  more  positive  grounds  for  dcciaring  that  smallpox  and  chicken- 
pox  are  distinct,  than  for  making  the  same  statement  about  almost  any  other 
two  acute  diseases.  What  makes  the  case  the  stronger  is  that,  whereas  the 
fluid  from  even  the  mildest  eruption  of  variola  is  capable  of  conveying  the 
disorder  by  inoculation,  almost  all  of  those  who  have  tried  to  inoculate  vari- 
cella in  the  same  way  from  its  vesicles  have  foiled.  Early  in  the  present 
century  Brycc  performed  this  experiment  upon  children  who  had  nOTer 
had  either  smallpox  or  cow-pox,  to  the  number  of  thirteen,  without  any  result. 
It  is  Inie  that  in  a  long  scries  of  cases  collected  by  Hesse,  in  iSzy.  there  was 
■  small  minority  in  which  inoculation  appeared  to  succeed  ;  but  according  10 
Thomas  there  arc  rcasoas  for  thinking  that  some  error  crept  into  these 
obKrvations.  In  order  to  negative  one  of  Dr.  Thomson's  jjrincip.-il  argu- 
ments on  the  other  side,  most  writers  cite  Mohl's  slaccincnl  tliat  from  1809 
to  l9)3  chicken-pox  was  annually  observed  al  Copcnhajten  without  con- 
comitant small]>ox.  "and  that  afterwards  both  disea-ics  prevailed  at  intervals 
epidemically,  biit  always  under  circumstances  which  convimtd  the  physicians 
of  the  town  that  their  sources  were  distinct."      But  it  seems  to  me  thai 

idcncc  of  this  kind,  based  only  upon  opinion,  tends  rather  to  weaken  a 
ition  which  is  olhern'ise  altogether  impregnable. 

Nor  axe  there  wanting  numerous  points  of  difference  from  variola  in  the 
characters  of  the  eruption  of  varicella,  and  in  the  way  in  which  it  develops 
itself  It  begins  as  a  series  of  small,  slightly-pointed  red  spots,  which  Trous- 
seau compares  with  the  rose  rash  of  enteric  fever :  Dr.  Oce  says  that  they 
dLsapi-ear  when  the  skin  of  the  pan  is  stretched,  this  I>einK  a  proof  that  there 
Ls  no  exudation  into  the  tisuc  of  the  cutis,  but  only  a  hyiiersemia.  tn  a  feu- 
hours  they  pass  into  as  many  transjiarcnt,  tense  vesicles,  round  or  oval  in 
form,  and  alwui  as  large  as  s|)lit  peas.  These  sometimes  have  a  red  base, 
sometimes  tlicy  are  sealed  upon  a  perfectly  colorless  surface,  so  that  the 
patient  looks  exactly  as  if  he  had  been  sprinkled  with  drops  of  clear  water. 
They  are  generally  scattered  quite  irrcgidarly,  but  it  is  said  that  they  may 
be  somewhat  clustered  together,  as  in  herpes.  A  chief  di.'dinciion  between 
them  and  the  vesicles  of  smallpox  is  their  superficial  position  ;  they  have  no 
thickened  floor,  and  they  do  not  consi.«  of  a  series  of  se(iaraie  chamlwrs ; 
thus  they  are  not  umbilicated,  and  when  they  arc  pricked  they  almost  com- 
pletely collapse.  ITiomas.  however,  says  tliat  when  they  first  apjiciir  this  is 
not  the  case,  and  ilut  they  are  at  that  time  intersected  by  delicate  septa. 
M  length  they  acquire  3  yellowish  apjwarance,  and  the  fluid  in  ihein  turns 
slightly  opalescent,  but  never  actually  p.'Bscs  into  pus.  After  from  twelve 
to  twenty-four  hours  they  begin  lo  dry  up  and  become  flaccid ;  they  com- 
paratively seldom  escape  being  ruptured,  cither  by  the  nails  of  the  patient  (for 
there  is  often  considerable  itching)  or  in  some  other  way;  but  they  often 
&1I  in  firsi  at  ihcir  centres,  so  that  ihcy  now  have  a  sort  of  s|)urioiLs  unibili- 
cits.  Ultimately  ibcy  form  thin,  brownish-yellow  scabs,  which  in  a  few  days 
CTumblc  away,  leaving  reddUh  pigmented  sjh>is.  and  even  transitory  and  very 
superficial  cicatrices. 

The  erv^ioH  of  varicella  generally  appear*  first  on  the  upper  part  of  the 
body,  on  the  clwst,  or  {according  to  Thomas)  on  the  face.     Formerly  it  was 
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said  ra(hcr  Jo  spare  the  face ;  and  although  this  Is  incorreel.  it  cerui* 
does  not  come  out  mort  thickly  thi-iv  than  clscwfhere,  as  bi  the  caw  "  ■ 
variola.  On  the  »cjlp  it  is  almost  always  inweni.  Afterwards  ii  sprruii 
tn  tlie  litnlw.  One  of  its  most  important  i  liawi  ttr*,  however,  u  that  enz 
on  the  liody  the  v<rsiclc*  come  out.  not  in  a  single  crop,  liut  in  a  succcAioaol 
croiw,  which  may  be  prolonged  over  three  or  four  days,  orevcn  a  whulewrd. 
Thuii  one  sees  p-npiili-ts  and  vcsicies  and  crosis  Mde  hy  si<le  at  the  nine  lim- 
in  this  it  U  very  different  from  smallpox.  The  total  number  of  ^-cMrlc;  .- 
sometime*  not  more  thnii  from  ten  to  thirty,  bill  according  to  Thoniai  n  > 
gener^illy  two  hundred  or  two  hundred  aitd  til'ty ;  ax  many  aa  eight  hutxlnl 
arc  said  to  have  been  observed. 

The  mucous  membranes  lake  patt  in  varicella.  Thomas  says  that  cob- 
plaints  of  iwin  in  micturition  hax'c  often  led  lo  hi*  olewrrving  vestrle.  u^ 
tl>e  labia  of  girl*,  htit  that  on  the  prepuce  in  bo>-s  ihcy  are  less  commoob  » 
l»e  fiiund.  On  the  i<al.-tte  they  often  persist  for  some  time,  having  ilijhi'i 
reddened  bases,  but  on  the  liiis,  the  lon^pie  and  the  cheeka  tlkcy  are  to  k 
leciignized  only  in  the  form  of  excoriations. 

Some  of  tlie  pnpules  which,  as  we  have  seen,  constitute  the  earliest  ttqc 
of  the  vniplion  of  chicken-pox.  not  infre<]uently  abort  and  disappear, e^- 
cially  those  which  come  out  toward  the  end  of  the  diseaHc.  'Ilioima*  ks 
recorded  a  case — tlie  nature  of  which  was  established  by  the  fact  thai  tte 
[iutient's  sister  liad  just  before  had  varicella — in  which  every  «ingk  H|»lt 
died  .iway  after  thirty-six  hours,  so  that  no  vesicles  were  formed.  On  th 
other  hand,  the  vesicles  sometimes  increase  in  siie  until  they  dcxfvethc 
name  of  bulla:;  such  an  enlargement  of  them  does  not  always  begin  Mil 
they  have  already  become  scabbed  over,  and  they  may  go  on  spfcadifif  t 
the  periphery  of  the  crusts  for  a  considerable  time.  Indeed,  if  woukl  siwn 
thai  in  exceptional  instances  varicella  lasts  much  longer  ttian  any  other 
exanthem.  Trouascau  Speaks  of  an  epidemic  in  the  Necker  Hospital,  ■■ 
which,  during  from  fifteen  to  forty  days,  blebs  like  those  of  pcinphigiK  lu)t 
appearing  on  different  parts  of  the  patients'  bodies,  leaving  ulcerations  *h*l 
lasted  for  six  wcclcs  or  two  months.  Mr.  Hutchinson  ("  I.ject.  on  Clin,  .v: 
gery  *')  saw  a  rash  exattly  like  fading  chicken-pox,  which  was  stid  to  hjn 
Been  out  during  a  month,  and  which,  in  fact,  vanished  spontaneously,  tiaat 
immediately  afterwards.  Some  writers  speak  of  relapses  of  varicella.  »d 
Thomas,  although  he  denies  that  the  disease  is  ever  followed  ai  once  by  • 
second  complete  attack,  admits  that  he  has  seen  a  few  vcsjclcs  appear  m 
late  as  a  month  from  the  commencement  of  the  eruption.  'ITie  question  ■ 
of  some  importance,  on  account  of  its  relation  to  a  remarkable  cutaacoa 
affection  which  Mr.  Hutchinson  belio-cs  to  arise  out  of  chicken-pn. 
and  which  he  therefore  terms  "  varicella-prurigo."  He  has  recorded  noia 
of  sixteen  cases,  all  of  which  are  said  lo  have  begun  with  the  chantclcn 
of  varicella,  most  of  them  having,  in  fact,  been  diagnosed  by  medical  aea  M 
examples  either  of  ihat  disease  or  of  modified  smallpox.  But  it  is  csncw 
that  it  never  olfcctcd  several  children  tn  the  samcEunily  ;  indeed,  there  isoolT 
one  instance  out  of  the  whole  number  in  which  more  than  one  child  vtSmi 
from  the  original  disease ;  and  I  must  confess  that  my  doubts  as  lo  ti« 
correctness  of  Mr.  Hutchinson's  views  arc  strengthened  by  the  foci  thaihr 
gives  twelve  other  case.s  in  which  the  same  skin  disease  was  supptnedto 
have  been  caused  by  vaccination.  In  (iicl,  1  believe  it  to  be  on  aagget^ 
form  of  strophulus. 

'ITie  general  symMtms  of  varicella  are  very  slight.  As  a  rule,  there  i*» 
prodromal  sUgc,  ttie  child  feermg  perfectly  well  until  the  eruption  appeal*' 
I'homas  speaks  of  having  carefully  taken  temperatures  once  or  twice  »d«j] 
(doubtless  in  children  who  had  a  brother  or  a  sister  already  ill  with 
disease),  and  of  liaving  always  found  them  cither  oormBl,  or  at  most 
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..  cxtctit  of  halfs  degree  Fahr.,  whirh  tit  an  early  period  of  life  \%  of 
nmon  occurrctKC,  even  in  heallli.  Thti«  ibr  whole  period  up  lo  the  out- 
of  the  nusihcm  U  imliidMl  in  the  im.-ubfltioD.  This  seeing  to  be  of 
hie  duration,  so  far  u  hat  been  ascerlinned,  but  I  believe  that  in  general 
been  oUeuUicd  upon  the  verj-  ]irr«:iiriou!i  btuis  of  the  interval  bet«-ecn 
:  at  which  diflerenl  children  of  the  same  family  have  been  succestt- 
Utvked.  I>r.  Gregory  xUled  it  from  four  lo  seven  days;  Brisiowe 
Jihat  in  some  cases  it  lasts  exarily  a  m-ek,  bin  perhaps  more  commonly 
»nnt)>ht ;  according  to  Thptna.s,  it  nuy  be  from  thirteen  to  seventeen  days; 
online  to  Tnsuneau,  from  filteen  to  t«'cnty-«evca'da)%. 

some  instances,  howevrr,  Thomas  found  that  the  child   was  fcveri.ih 

few  hours  before  the  di%oa>c  nude  its  Appearance,  and  )>omciimes  the 

tasted  two  or  three  days,  and  w»i  accompanied  with  delinum  or  (as  in 

, which   I  saw  tome  yeai^t  ago)   with   convuluons.     Uncc  I'horooi 

~  B  tfamttotv  general  eryihemji,  with  a  temperature  higher  than  106^. 

(wrients,  However,  the  thermometer   failed  to  ri»c  above  nornial 

_  the  first  tweniy-fbur  hourc,  even  while  the  vesicles  were  coming  out. 

[elher,  he  says  that  in  four  uise*  of  varicella  out  of  six,  there  would  \x 

'  of  two  or  three  da)V  dnration.  while  in  a  fiOh  case  it  would  pas  off  in 

ly,  and  in  a  sixth  case  it  would  bsi  four  da^-s.  or  even  still  longer.     It 

tiruUrly  to  be  noticed  that  the  temperature  in  chicken-pox  dues  not 

I  aa  11  docs  in  variola,  when  the  enipiion  l>egins  to  develop  itself.     Trou^- 

ttuleed,  speaks  of  stKcesfive  onsets  of  fever,  occurring  regularly   at 

and  accompanying  the  dilTcrent  crops  of  vesicles ;  and  Thontos  seeini 

observed  <omeihing  of  the  sjme  kind,  although  he  speaks  of  stich 

ns  tathef  as  tending   lo  interrtipt   the    nortumal    rise  and   the 

j  &]t  of  temperature  which  would  generally  occur  in  thts  disease,  as 

others.     Tlie  maximum  temperature  is  about  io>°.     In  some  v-ery 

C3«ci  there  is  a  complete  absence  of  fever.     'ITie  defcr^'csccnce,  when 

vr>,  i>  uMully  rapid. 

.  that  need  Ijc  ^aid  about  Other  symptoim  is,  that  the  patient  may  be 

lie  Tc*i]ctt  or  drowsy,  but  that  he  seldom  complains  of  headache  or 

.  to  be  kej)*  in  bed.     The  tongue  is  clean,  but  there  may  be  some  thirst 

hMk  of  appetite.     In  a  child  who  was  previously  suffering  from  chronic 

witi.   I>r.  Gee  noticed  a  deeidcd  increase  of  dyspncca  during  an  attack 

i.toughoui  spoken  oi ehiUren  as  the  subjects  of  chicken-pox,  and 
Itrulh  the  dboue  is  almoM  confined  to  them.  Dr.  Gee  gives  a  table 
rn  up  from  the  records  of  the  Great  Ormond  Street  Hospital,  according 
rhich  in£ints  under  tiix  months  of  age  were  often  attacked,  while  there 
ainolutcly  3  much  I.ir);er  numt>cr  of  eases  among  children  between  six 
twrlve  months  old.  than  during  any  other  period  of  c(|iial  length.  AOer 
tycar«  of  age  it  very  rarely  occurs.  Most  writers  say  that  they  have  never 
■I  in  grown-up  putient^,  but  Heberdcn  relates  one  case  in  which  a 
caupit  it  from  Iter  children,  and  another  instance  of  it  in  an  adult 
:  «m  obaen-ctl  by  Gregon-. 
rlU  i»  »omciime*  sporadic,  sometimes  epidemic.  Thomas  remarlu 
irge  towns  epidemics  are  not  separated  bj'  intervals  of  several  years 
'  one  with  mea&lcsand  smallpox),  but  occur  once  every  year  or  once 
Ifyotr— in  Leipzig  regularly,  a  short  time  after  the  opening  of  the 
cImn^ 
^(Jiaonlef  docs  iMt  affect  any  pttrttCTilar  season.  It  is  highly  infeciioiis. 
lUfion  i*  prokibly  communicable  through  the  air,  and  is  also  capable 
ing  lOAolid  bodies.  That  it  possesses  compaiatively  liiilc  tenacity 
i|>>.  lie  inferred  from  the  fiict  that  the  extent  of  an  epidemic  ts  not 
Bjr  «Ty  Urge. 
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As  a  rule  chicken-pox  does  not  occur  more  than  once  in  the  same  child) 
but  according  to  Trousseau,  second  attacks  are  not  uncommon,  and  Gerhardt 
is  said  to  have  seen  it  recur  for  the  third  time. 

I  have  already  indicated  the  differences  in  the  characters  of  the  eruption 
and  in  the  course  of  the  fever  which  distinguish  varicella  from  the  milder 
forms  of  variola,  but  it  must  be  confessed  that  in  individual  instances  a 
positive  diagnosis  is  not  always  possible,  particularly  now  that  almost  all 
children  have  already  been  vaccinated.  In  our  collection  in  Guy's  Museum 
there  are  models  from  three  cases,  which  occurred  in  1865,  in  the  same 
family,  of  an  eruption  the  nature  of  which  seems  to  be  still  open  to  doubt. 

It  is  a  question  whether  the  early  stage  of  vesicular  strophulus  is  to  be  re-' 
garded  as  distinct  from  chicken-pox.  If  so,  the  points  of  difference  have 
still  to  be  worked  out;  and  if  not,  the  favorable  prognosis  which  is  allowed 
by  all  writers  must  to  some  extent  be  modified,  for  whereas  they  speak  of 
varicella  as  always  ending  in  recovery,  one  of  Hutchinson's  cases  of  "  vari- 
cella-prurigo  "  terminated  fatally.  At  any  rate,  I  cannot  agree  with  Thomat 
that  it  is  not  worth  while  to  isolate  a  child  afTected  with  chicken-pox  from  its 
brothers  and  sisters. 

It  does  not  seem  to  be  necessary  to  adopt  any  medical  treatment  beyond 
keeping  the  patient  on  light  diet  for  a  few  days,  but  the  vesicles  should  as  &r 
as  possible  be  protected  from  injury  by  scratching,  lest  the  resulting  scais  be 
made  deeper  than  they  otherwise  would  be. 
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|'T( h(vc now  to  dbcits  a  difteaiie  ohirli  neettm  lo  itand  apnrt  Troni  ihc 
"rfirwre  io  ranK  very  imjiorUnl  m|iecl!i.  In  Jb  most  typical  fomis 
or  a  intrmipln)  by  deftnile  mivrvab  of  apymta,  k)  (hat  instead  of 
_  i»  J  continiwus  fever  it  runsUls  ralht-r  of  a  .tucces^ion  of  indc- 
(•roxysms  or  "  fits,"  which  retiirwilh  man-elnuK  rcgiiUrily.  For 
a  the  [Mine  of  iiUfrmilltnl  ftver  is  cominonl)-  employed.  But  Ihcy 
t  be  iqiaralcd  from  othcn  wlii*-))  are  due  lo  ihc  lame  catuc.  and  in 
like  nbsidencc  of  the  pyrexia  t*  only  p.-iitial,  \a  that  they  arc  said  to 
miftatil  rrmitUtU  /etvr.  And  yet  further  vurictioi  are  met  with,  to 
Mttbcr  of  these  temu  i»  aM>l)cable.  I  therefore  prefer  the  homely 
"  Agiv,"  as  fairly  taling  in  them  all.  Another  name  sometimes  used 
rilem  B  that  of/oAw/o/or  marthffv^rt ;  l>iil  it  \s  adviublc  to  .tvoid  such 
for  reatoRs  which   will  3|)]iear  when   1   have  lo  siK'flk  of  tlic 

potKMi  which  exettn  ague  is  best  called  malaria,  for  (his  term  can 
be  kept  strictly  to  that  meaning.     It   enters  the  human   body  from 
Ut :  but,  unlike  the  vims  of  most  other  specific  diseases,  it  never  passes 
tly  from  one  person  to  another.     In  other  words,  ague,  though  in  a 
ieiue   one  of  the  infective  diseases,    is  not   eoi/agifitit,  nor  even 
B/  in  the  n«TTow  xox  in  which  that  epithet  is  generally  employed. 
ibc  poison  docs  not  multiply  m  the  blood  in  such  a  way  that  the 
I  iaocalation  of  the  blood  of  a  patient  affected  with  ague  upon  a  healthy 
'  al  would  convey  the  diseiuc,  is  a  problem  that  has  not,  m>  br  as  I 
»,  been  hitherto  solved. 
\h  a  a  cwious  cirf:umstance  that  malaria  appears  to  be  almost  without 
upon  domestic  animaU,  at   least    in   those  countries  where  its 
hare  been  rooM  studied.     In  Italy,  however,  a  few  instances  have 
ncoeded  in  which  horses  or  cattle  have  had   intermittent  ^itackA  of 
or  have  suffered   from  a  cachexia   attended    with  enlargement    of 
■ffcen,  stxh  as  we  shall  sec  to  be  another  manifestation  of  the  o^ue 

Mnay  note  that  very  complete  descriptions  of  the  different  varieties  of 
^  tm  lo  be  found  in  the  writings  of  CebusaiHl  other  ancient  wTiicrs. 
tkuolMerver  who  took  a  clear  vKworinaUriaasanoxiouseR1iiviiimgi\en 
^bf  dmiIks,  appears  to  have  been  LaiKisi,  in  a  work  published  at  Geneva, 

[JIW  ague  has  a  period  of  incubation  is  not  a  prominent  fact  in  its  history, 
<A  a  rule,  those  who  are  attacked  by  it  have  resided  for  some  little 
''is  a  region  infested  with  malaria,  and  sectn  to  Miecumb  to  the  inHticnce 
'tpcatcd  doses  of  the  poison,  instead  of  taking  the  disease  on  any 
occasioQ.  But  when  a  single  exposure  alone  is  known  lo  have 
an  interval  of  from  six  to  twenty  days  is  »id  generallv  to  ebpsc 
-  pgirox)-ans  begin.  Dr.  Maclean,  however,  to  *' Reynolds  Sydetn," 
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menlioDfl  ihe  case  of  a  party  of  Ccnnan  miEBJonarics.  fresh  from  Europe, 
who  paiwd  a  night  in  an  uncleared  and  unhcahhy  spot,  ai  ihc  foot  of  ihc 
Segoor  Pass,  in  India  ;  next  morning  they  pursued  their  journey,  but  utithin 
lew  than  iwcnly-four  hours  three  out  of  four  of  ihcm  were  stricken  *«h 
fever.  And  He^t^,  of  Amsterdam,  writing  on  this  subject  in  '■  Zicmsscn's 
CyclopJtdia,"  declares  that  on  scx-eril  occasions,  having  pur]>oscIy  placed 
himself  in  a  marshy  ditch  at  a  time  when  it  wasdryingup,  he  has  been  attacked 
within  half  an  hour  by  giddiness,  shivering,  nausea,  and  other  symptoms,  which 
ended  in  a  slight  paroxysm  of  fever  a  few  hours  aflerward.  On  the  otbcf 
hand,  il  is  well  known  that  the  onset  of  the  disease  may  be  much  loiufcr 
delayed.  Sailois  have  fallen  ill  upon  the  open  sea.  weeks  or  months  anef 
leaving  »  port  infected  with  malaria.  In  London  the  Irish  poor  of^en  apply 
for  hospital  relief  in  the  spring,  on  account  of  an  ague  which,  although  only 
ju!<t  declared,  must  have  been  contrncted  during  their  autumnal  migrations 
mto  Kent  for  hop  picking. 

.\niong  strangers  who  have  recently  entered  a  malarial  district,  and  aho 
among  persons  who  have  left  such  a  district  before  beingattackcd,  the  occur- 
rence of  a  regular  paroxysm  is,  according  to  Hertz,  in  mast  cases  the  eartksl 
Nvmplom  of  ague.  He  says  thai  it  is  chieHy  when  the  patient  has  been 
living  for  a  long  time  in  the  same  place,  so  as  to  have  repeatedly  nm  the 
risk  of  catching  it,  that  a  fraJiwna/ sta^  is  observed.  It  lasts  a  wnk  oi 
more,  and  consists  of  vogue  malaise,  latigiie,  headache,  and  psins  in  ifat 
limhs,  in  association  with  nausea,  fullness  at  the  epigastrium,  loss  of  appdite, 
and  olher  symptoms  of  disordered  digestion.  'I'here  may  also  be  occasional 
sensations  of  chilliness,  alternating  with  slight  flushes  of  heat. 

The  actual  ague  fit  itself  is  divided  into  three  periods,  which  hare  ioa| 
b4cn  known  as  the  ea!J,  the  Aaf,  and  the  tweatin^  stage  respectively. 

I.  The  ei>IJ  stage  bcgia«  with  the  patient's  feehng  tired,  weak  and  listlees. 
He  may  yawn  and  stretch  out  his  limbs.  He  complains  of  an  uncomfort- 
able sensation  at  the  epigastrium,  of  headache,  of  giddiness.  Before  long 
these  symptoms  merge  into  those  of  a  "  shiver  "  or  rigor.  He  cx|>crienccs 
a.  chilly  feeling  along  the  spine,  which  quickly  spreads  all  over  hin). 
He  shudders,  his  teeth  chatter,  his  knees  knock  together,  his  whole  frame 
may  be  so  vtolenily  agiuted  that  the  bed  into  which  he  has  crept  shakei 
l)«ncath  him.  His  voice  is  feeble  and  his  speech  is  intemipted  by  the 
(jiiivcring  of  his  lips.  At  the  same  time  his  appear.ince  undergoes  a  retmrk- 
alile  change.  He  grow.^  pale,  his  features  shrink,  his  ears  and  nose  Sttd 
finger  lips  turn  livid,  his  Kkin  becomes  dry  and  rough  with  the  condition 
known  .is  (uli's  amtrina  or"  goose-skin."  Vet  the  thermometer,  as  de  Haen 
[Kiinlcd  out  more  than  a  century  ago,  shows  that  in  the  central  parts  of  ibc 
body  the  temperature  is  not  lowered,  but  raised  several  degrees  above 
normal.  It  must  not,  however,  be  supposed  that  the  patient's  sensatiow 
deceive  him  as  to  the  condition  of  the  surface,  and  especially  of  Ihe  more 
distal  regions.  One  has  only  to  feel  his  nose  or  lingers,  in  order  to  aSMire 
one's  self  of  the  tact  that  they  are  really  cold.  And  a  surface  thcrroomctcr, 
or  an  ordinary  thermometer  held  in  the  patient's  hand,  will  remain 
far  below  the  naiunil  standard.  But  in  the  axilla,  the  mofilh,  or  the 
rectum  the  reverse  is  the  case.  The  temperature  even  begins  to  rise  before 
any  subjective  symjjtoms  of  the  onset  of  the  ague  fit  is  experienced  by 
the  patient.  .\t  fir^l  its  increase  is  gradual;  but  with  the  development  Ol 
the  rigor  it  makes  n  sudden  leap  upward,  perhaps  passing  through  four  or 
five  degrees  Fahrenheit  in  the  course  of  an  hour.  The  patient,  during  (bit 
stage,  feels  dry  and  |«ri:hed  ;  his  tongue  is  white;  he  may  complain  Ot 
nausea,  and  m.iy  even  vumit.  His  pulse  is  quick,  but  it  U  small  and  some- 
limes  irreguUr.  His  respiration  is  hurried,  but  it  is  short  and  distressed. 
His  urine,  allhotigh  pale,  is  often  very  irritating,  so  that  Dr.  MacI 
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found  it  desinble  to  RdministCT  bicarbonate  of  {mtass  and  even  liiicture 
of  opium  for  the  relief  of  this  syraptom  alone.  Sir  Thomas  Waison  Kpoke 
of  the  urine  as  Kaaty,  although  \a.sxii  frcijucntly ;  but  ihc  careful  m«Buxc- 
nicnt§  and  analyses  of  RcdtiMibachcr  and  of  Ringer  have  shown  ihai  it  \s  in 
reality  considerably  increo.^^  in  quantity,  wrlien  compared  with  the  amount 
paswd  each  hour  during  the  apyrclic  interval,  and  that  there  is  also  a  marked 
augmentation  of  the  urea  and  of  the  chloride  of  sodium.  Indeed,  thecxcc», 
both  of  the  water  and  of  the«e  ttolid  ingredients,  not  only  lasts  tluuuglioiit 
the  whole  length  of  the  tit,  but  .irtiully  begins  before  the  patient  cx|K:ri- 
ences  any  sub}cclivc  sensations  of  chilliness,  and  even  a  little  before  the 
commencemeni  of  ihc  rise  of  temperature. 

II.  The  Atf/ stage  gradu.illy  succwds  the  former  one.  The  patient  cea»es 
to  shiver,  and  begins  to  experience  Hushes  of  heat  about  the  face  and  neck, 
which  presently  dilTuse  themwlves  over  his  body.  Hut  if  he  attempts  to 
throw  off  the  bedclothes  which  h.ive  been  piled  up  over  him,  slight  rigors  for 
a  time  reappear.  At  length,  however,  even  the  extremities  become  per- 
manently hot  and  glowing.  His  aspect  is  now  again  altered.  Hh  face  is 
ttushcd,  his  eyes  arc  injected,  his  skin  becomes  level  and  turgid.  The  tem- 
perature, as  measured  by  the  thermometer,  still  continues  to  rise  for  Home 
time,  and  may  now  reach  its  maximum,  which  is  generally  104°.  but  some> 
limes  106.5°,  **'  even  higher.  The  surface  of  his  body,  and  even  of  the 
distal  parts,  DOW  feel  harsh  and  pungcnily  hot  to  the  hand.  Evidenitv, 
there  ts  not  only  an  increased  generation  of  heat,  but  it  is  now  freely 
carried  to  the  periphery,  and  is  abundantly  dissipated.  Accordingly,  the 
pulse  Ls  Dot  only  rapid,  but  full  and  throbbing  ;  and  the  breathing  a  deep 
as  well  as  frequent.  The  patient  complains  more  than  ever  of  headache, 
which  is  now  of  a  throbbing  character;  and  he  is  exceedingly  restless  and 
uncomfortable.  The  urine  during  this  period  is  described  by  most  writers 
as  differing  in  appearance  from  th^t  of  the  cold  stAge,  being  now  high 
colored  and  concentrated  :  and  both  f  letlz  and  Sir  Thom.ts  Watson  speak 
of  it  as  p3.%ed  in  but  small  quantity.  There  is  of^cn  an  eruption  of  herpetic 
vesicles  upon  ihe  lips,  or  the  nose,  orthe  tongue. 

III.  The  sti-eatinjg  stage,  in  its  turn,  ari^ct  out  of  that  which  precedes  it. 
The  surface  gradually  becomes  soft ;  theti  a  little  moihiurc  breaks  out  u|K>n 
the  forehead  and  the  face,  and  before  long  the  whole  skin  is  bathed  in  the 
most  copious  perspiration,  which  saturates  the  patient's  linen  and  even  the 
bed  clothes.  It  is  said  that  the  thermometer  sometimes  still  continues  to  ri.te 
for  a  little  while,  so  thai  the  maximum  temperature  ma^  occur  during  this, 
and  not  during  die  hot  stage.  Bui,  as  a  nilc,  the  p)-rexia  begins  to  decline 
(rom  the  moment  when  the  skin  ceases  to  be  dry.  'ITic  fall  is  at  first  alow, 
but  aAcr  half  an  hour  or  an  hour  it  becomes  more  rapid,  and  goes  on  until 
the  normal  iem|>crature  is  reached.  According  to  Wunderlich,  this  lakes 
place  by  a  scries  of  steps,  there  being  a  drop  of  from  one-fifth  to  one-third 
of  a  degree  Fahr.  about  every  fifteen  or  thirty  minutes.  All  obscners  speak 
of  the  urine  during  this  period  as  differing  from  that  passed  in  the  previous 
Stages  in  showing  a  thick  deposit  of  urates.  The  breaking  out  of  the  perspira- 
tion is  attended  with  complete  relief  of  the  {latienc  ;  he  loses  his  ])3ins,  the 
throbbing  of  his  arteries  ceases,  he  is  no  longer  tormented  with  thiist,  and  his 
tongue  becomes  moist.  ARer  a  lime  he  ])erha|n  falh  asleep;  and,  when  he 
walus.  be  feels  perfectly  well,  except  that  he  may  bcsomeii-hat  exhausted. 

Rettirrtfxe. — ^The  subwdencc  of  the  ague  fit  or  parox)-5tn  by  no  meana 
brings  the  disease  itself  to  an  end.  As  we  h-ivc  already  seen,  its  most  remark- 
able feature  is  that  precisely  similar  attacks  are  repeated  again  and  again, 
recurring  at  perfectly  definite  intervals.     Some  patients  have  a  fit  every  day  ; 

:  agtK  is  then  said  to  be  qu^tuHan.     In  other  cases  it  occurs  every  other 
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daj' :  and  ihis  forai  of  intermittent  fever  is  slj-Ied  a  ttrtian.  If  there  arc  two 
enitrc  days  bcivrccn  tbt-  juiroxyKms,  (be  disease  is  a  fuartatt  ague.  In  oihri 
wonU,  an  intcr\'ai  of  about  twenty-four  hours  characterizes  a  quotidian,  ow 
of  fott)  cishi  tioiirfi  a  icrtian,  and  one  of  seventy-two  hours  a  quartan.  Nm 
(iocs  ihis  exhaust  all  the  possible  varieties.  In  some  casn  in  which  there 
is  an  attack  every  day,  each  paroxysm  differs  in  severity  from  that  which 
ocairred  the  day  before,  and  resembles  exactly  that  which  occurred  two  dap 
previously.  'ITius  a  tertian  type  is  clearly  perceptible,  and  the  affection  » 
then  called  a  dfrnhle  tertian.  So,  again,  it  is  possible  to  have  a  lAwMr,  at 
even  a  treble  quartan  ague.  Or  a  patient  may  have  two  ague  fits  Mic  day, 
and  a  single  fit  on  the  following  day,  this  series  being  regularly  repeated; 
and  one  may  then  suppose  that  a  quotidian  and  a  tertian  arc  combined. 
Such  a  case  constitiUes  the  i,\itTptta(ii(  of  Cclsus,  or,  as  subsequent  Litis 
writers  have  termed  it— ^i  semi-tertian. 

The  return  of  the  paroxysms  of  ague  is  often  so  regular  that  it  can  te 
foretold  with  absolute  certainty.  13ut  even  then  the  hour  at  which  the 
fits  begin  is  not  always  the  same  on  each  occasion.  Sometimes  it  it 
earlier,  each  lime  by  a  constant  difference ;  sometimes  ii  is  later.  In 
the  fonncr  case,  the  disease  is  siid  to  antieipale;  in  the  latter  case, 
to  postptine.  And  whereas  (he  one  is  a  sign  that  the  severity  of  the  ease 
is  on  the  increase,  the  other  indicates  that  it  is  becoming  milder.  Soch 
variations  ra&y  even  bring  about  a  change  of  tyj^e;  thus  an  anticipating 
tertian  may  pass  into  a  quotidian,  whereas  a  postponing  quotidian  maybe 
converted  mto  a  tertian.  Sometimes  the  attaclis  of  a  quotidian  fever  follow 
one  another  so  rapidly,  and  arc  so  jirotonged,  that  before  the  sweating  stage 
of  one  fit  is  over  the  cold  stage  of  the  next  one  begins ;  the  disease  is  then 
said  to  be  sutiinlraHt.  Wilh  regard  to  the  rela(ive  severit)'  of  the  ihnr 
principal  forms  of  ag^ie,  writers  stale  th3(  qtiarlans  are  peculiarly  obstinate. 
This  variety,  which  is  comparatively  seldom  seen,  is  especially  apt  lo  occur 
in  the  autumn ;  and  it  has  long  been  well  known  that  autumnal  agues  sic 
worse  than  those  contracted  at  ether  seasons  of  the  year.  On  the  other 
hand,  it  is  said  by  Hertz  that  in  the  tropics  the  disease  never  assumes  the 
quartan  type;  and  yet  ague  is  ccrlainly  in  every  other  respect  far  more 
severe  there  than  within  the  tempcraic  wnc.  In  not  countries,  indeed,  tht 
quotidian  appears  to  be  the  most  common  form  of  ague,  wbcTca*  in  milder 
climates  the  tertian  is  more  frerpient. 

There  are  some  other  differences  in  the  course  of  the  several  varieties  of 
intermittent  fever.  Thus  the  fits  of  a  quotidian  arc  said  generally  to  set  in 
during  the  morning,  thotc  of  a  tertian  at  about  noon,  those  of  a  quartan 
still  later  in  the  day.  The  average  duration  of  a  paroxysm  of  quotidiu 
ague  is  stated  ot  from  ten  to  twelve  hours,  that  of  a  tertian  at  from  six  to  eight 
hours,  that  of  a  quartan  at  from  four  to  six  hours ;  but  it  is  added  that  in 
the  last-named  variety  the  cold  stage  is  more  prolonged  than  in  the  othen. 

Substijurnt  Course. — Ague,  in  its  intermittent  forms,  appears  to  be  ncfw 
directly  final,  lis  duration  is  vtrry  variable.  Sometimes,  even  though  lh( 
patient  remains  in  the  place  wliere  he  acquired  it,  it  ceases  after  a  te« 
paroxysms.  In  other  cases  they  come  to  an  end  when  a  change  of  scann 
reduces  the  maUri.-i  to  a  state  of  inactivity.  In  others,  again,  they  rccurfct 
an  indefinitely  long  |ieriod,  until  he  is  compelled  to  remove  to  some  olhtr 
district.  There  is  always  a  strong  tendency  lo  relapse,  not  oi>ly  under  a  fre*Ji 
CxpOMire  of  the  ague  ]ioison,  bin  even  independently  of  it ;  and  it  is  a  ' 
remarkable  fact  that,  whether  the  tyjjc  Iw  tertian  or  quartan,  the  p-iroxt 
of  a  relapse  often  occur  on  those  verj*  days  on  which  they  would  have  been 
due  if  the  di^'uae  had  gone  on  without  break  from  the  first.  Graves  bii 
related  an  instance  of  quartan  ague  which  he  watched  for  twcnty-sevoi 
oioDth!(,  and  in  which  the  i>eriodic  nite  was  maintained  through  thirteen  oat 
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©f  «xtc<rn  intcnab,  some  of  which  laslcd  more  than  tun  months,  A  nmitor 
observation  lud  previously  been  ruadc  by  Dr.  James  Orcj^ory,  in  the  case  of  I 
relative,  who  had  marked  on  an  almanac  the  days  on  which  (he  fiL*  of  n  tertbn 
a^c  might  be  expected  to  lecur,  and  who  found  that  for  a  lonj;  while  they 
did  so  whenever  the  cast  wind  blew.  Since  the  introduction  of  the  ther- 
morocter  into  clinical  practice,  however,  it  has  been  shown  that  there  i% 
sometimes  a  distinct  rise  of  temperature  at  the  proper  lime  for  the  parox)-sra, 
although  the  patient  himself  may  be  altogether  unconscious  that  anything  is 
the  matter  with  him.  Ringer  even  slates  that,  in  spile  of  the  absence  of  all 
febrile  disturbance,  the  periodicity  of  the  disease  may  be  maintained  by  the 
%-oiding  of  urine  undue  in  quantity,  and  coniaininj;  an  excess  of  urea. 

Indeed,  well-marked  ague  fits  are  not  always  characlcriicd  by  the  whole 
fcrics  of  phenomena  described  above.  Sometimes  ihc  cold  stage  is  absent, 
sometimes  the  sweating  stage.  It  is  said  that  sometimes  the  usual  order  is 
reversed,  as  in  a  case  cited  by  Sir  Thomas  Watson  from  M.  Maugcnct.  'I"he 
patient  in  <|ucslion  was  alwa)'s  first  attacked  with  profuse  sweating  ;  then  he 
became  dry  and  hot,  finally  he  felt  cold,  and  had  distinct  rigors.  .\s  an 
unusuai  symplom  ma)'  be  mentioned  (he  presence  of  albumen  in  the  urine, 
accompanied  by  casts  and  even  by  blood  ;  this  has  been  observed  by 
Gricsinger  and  Hertz.  In  certain  cxccplional  cases  the  paroxysms  differ  in 
Ma  from  those  which  are  ordinarily  seen,  and  they  may  be  allended  with 
gre.tt  danger  to  the  patient's  life,  so  that  Trousseau  and  Hcrti  both  classify 
them  apart  under  the  name  of  ptmiciouf  malnriiti fever i.  The  most  strange 
form  of  alt  is  thai  which  has  been  termed  tynefff^i.  in  which  there  is  a 
cotKlilion  of  suspended  animation,  so  that  the  patient  runs  a  great  risk  of 
being  buried  alive.  Trousseau  relates  two  instances  of  this.  One  occurred 
in  a  station  master  on  tlie  Avignon  Railway.  He  had  been  subject  for  sonM 
time  to  paro.\ysms  of  intermittent  fever,  and  had  repeated  tainting  Als ;  once 
he  became  pulseless,  and,  being  supposed  to  be  dead,  he  was  carried  to  the 
mortuary.  After  some  hours  a  servant  happened  to  enter  the  place  and 
found  him  groaning ;  he  was,  therefore,  taken  back  to  his  bed,  and  under 
Urge  doses  of  cinchona  he  regained  his  health.  It  is  an  extraordinary  cir- 
cumstance that  M.  Chauflard,  the  physician  who  observed  this  case,  also  met 
with  another  one  of  the  same  kmd.  .\  man  had  fallen  into  a  faint,  was 
taken  for  dead,  and  had  his  &ce  covered  with  a  sheet ;  M.  ChaulTard,  how- 
ever, delected  slight  movements  of  his  heart ,  although  the  radial,  axillary, 
and  carotid  arteries  had  ceased  to  beat ;  he  immediately  administered  quinine, 
per  rectum,  and  the  man  was  sived,  Scarcely  less  remarkable  is  another 
variety  which  is  attended  with  coma.  Hertz  says  that  instances  of  it  arc 
from  lime  to  time  sent  into  the  hospital  under  his  care,  for  apoplexy,  and 
Graves  placed  on  record  a  case  in  which  he  made  this  mistake.  A  gen- 
tleman awoke  at  about  4  A.  u.  with  sensations  of  malaise,  chilliness,  nauM-a, 
and  headache.  After  an  hour  he  became  extremely  hot,  the  |)ain  in  the 
head  was  intense,  and  he  passed  from  a  drowsy  condition  into  one  of  com- 
plete coma,  with  deep  snoring,  so  that  he  "  appeared  to  be  laboring  under 
a  violent  apoplectic  fit."  He  seecraed  to  derive  much  advantage  from 
bleeding  and  other  remedies,  and  in  the  evening  he  was  perfectly  well.  The 
day  but  one  after  the  same  symptoms  returned,  and  were  removed  by  the 
same  treainvcnt,  but  when  a  third  attack  came  on.  Graves  taw  that  it  was 
an  example  of  Uritana  iof-crota,  and  cut  it  short  by  large  doses  of  quinine. 
In  other  cases  il  is  said  that  epitepliform  convulsions  or  tetanic  spasms  have 
been  present,  or  that  the  s)inptoms  have  simutaled  those  of  hydrophobi.i.  It 
even  seems  that  the  parox}'sms  of  ague  may  imitate  v.irious  ;ibdominal  or 
thoracic  diseases— cholera,  dysentery,  peritonitis,  pneumonia,  pknirisy,  arc 
among  those  enumerated  by  writers.  Hertz  tells  us  of  a  man  who  was 
attacked  at  two  o'clock  in  the  morning  with  shivering  and  pain  in  the  left 
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side  :  at  eight  there  was  a  distinct  plciiml  friction  KHind,  txii  twenty? 
hour^  later  ho  was  perfectly  well.  However,  on  the  following  nigtit, 
twelve  o'clock,  all  the  symptoms  relumed,  and  liy  nine  the  friction  soaoi 
wn.'i  more  evident  than  before  ;  at  four  in  the  aflernoon  he  was  sweating  aod 
iTce  from  pain  ;  full  doses  of  quinine  were,  therefore,  given  to  him,  and  Ik 
had  no  further  attacks.  But  it  seems  to  me  that  it  is  im|*omible  to  be  too 
cautious  in  accepting  the  doctrine  that  such  a  ca^e  is  the  mere  result  of 
maUri.il  poisoning  ;  ii  is  an  established  fact  that  in  thow  who  live  in  districts 
in  which  ague  prevails  all  kinds  of  disea'^cs  a.iNume  a  more  or  less  dislinctlT 
intcrtnittent  character,  as  though  the  o[>eraiion  of  tlicir  several  excitifl^— 
causes  were  modified  by  the  existence  of  a  tendency  to  agne.  ^M 

Nor  is  it  lew  ditticiilt  to  determine  the  rent  nature  of  what  hav«  beaf™ 
termed  mafte<i  aguts,  in  which  the  jiaroxysms  are  sLnled  to  be  of  the  rao« 
diverse  descriptions,  and  attended  with  scarcely  any  febrile  disturbance,  or 
even  with  nonv  at  all.  The  most  im|>onani  of  these  is  neuralgia,  occurriae 
especially  in  the  region  supplied  by  the  first  division  of  t!ie  fifth  nerve  (sod 
tlwis  often  called  "  brow-ague  "),  but  sometimes  assuming  all  sorts  of  other 
forms.  Not  only  have  cases  of  sciatica  and  of  other  neuralgic  affectionsof 
the  limbs  been  attributed  to  ague,  but  the  same  view  has  l>een  taken  of 
painful  affcrtions  of  the  mammary  gland  or  of  the  testicle,  and  even  of 
alanning  seizures  attributed  to  cardialgia  or  to  neuralgia  of  the  vagi ;  bui, 
for  my  own  jart,  I  must  confess  ihitt  [  do  not  know  ivkit  evidence  m  d' 
of  such  inlerpretaticms  of  clinical  facts  could  lie  taken  I's  conclusi 
Obviously  it  is  not  enough  to  show  that  the  attacks  recur  with  a 
degree  of  regularity,  nnd  |>a.'fi  off  under  the  influence  of  nuinine,  for  as  mii 
as  this  may  be  said  of  almait  every  kind  of  neuralgia.  The  observance  oJi 
tertian  or  luiartan  ty]>e  would  no  doubt  be  very  Mgnificant,  but  Hertz  saw 
that  masked  agues  are  usually  ijuotidian.  It  must  be  borne  in  mind  that 
the  more  extensive  a  man's  exjierience  in  regard  to  intemiillcnt  fevers,  the 
more  likely  he  is  to  be  led  astray  by  tradition,  or  by  perwinal  bias,  until  be 
has  recourse  to  the  same  convenient  hyiwthesis  for  the  solution  of  every 
obscure  and  indeterminate  affection,  such  as  occur  fre({uenlly  enough  iD 
clinical  practice,  even  in  districts  where  no  ague  is  met  with.  What,  for 
example,  Ls  to  be  said  of  the  case  of  Dr.  Macmichact,  cited  by  Sir  1*hofiu> 
Watson,  who  "  caught  an  ague,  many  years  before  hLs  death,  by  sleeping  on  i 
rock,  -Mimewhere  in  Greece,  and  was  ever  after  subject  tu  occasional  aitacb 
of  periodic  headache  and  other  aguish  symptoms,  for  which  he  was  obliged 
to  have  reroute  to  bark  or  arsenic  "  ?  And  what  value  can  be  assigned  'o 
Trou<ueau's  Kiatemeni  that  there  are  rases  in  which  insomnia,  unaccompatiinl 
by  fever  and  not  preceded  by  rigors,  recurs  every  two  or  three  nights,  ihtt 
these  cases  are  of  the  nature  of  masked  ague,  and  that  they  are  cured  by 
similar  treatment?  This  writer  mentions,  in  addition,  Ajiaimodic  i:o«^ 
recurring  in  ]>arox>-»n»  at  the  .tame  hour,  and  certain  |>eriodii-al  mucous  or 
sanguinolent  fluxes  from  the  nasal  fossge,  the  uterus,  or  the  intestines. 

RtmiMent  ^(T'^r.— -The  effects  of  malaria  are  not  limited  to  the  production 
of  the  dilTereiit  forms  of  intermittent  fever.  In  hot  countries,  and  during  the 
hot  seasons  of  the  year,  even  In  tem[>erate  clinuitct,  it  causes  fevers  which  uv 
either  continuous  or  at  most  interrupted  only  bv  remiuions,  intervals  in 
which,  instead  of  there  being  a  complete  apyrexia,  there  is  only  a  paniil 
lowering  of  the  temperature  and  of  the  pulse,  with  Mime  degrees  of  abatement 
of  the  other  syuiptoms.  For  cases  of  this  kind  the  technical  name  i* 
rtmiUtiti foftr,  but  in  India  a  common  term  for  them  '\sjtinglffeutr,  isA 
another  i.t  bihout  remiltemi /tvir.  They  are,  in  fact,  rlianu'terized  b)'  a  seric* 
of  phenumena  which  do  not  lielong  to  llie  milder  effects  of  the  marsh  pobon. 
as  well  a»  by  the  aUence  of  some  of  the  more  distinctive  features  of  ordinary 
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ague.  Thus  ihc  cold  sta^tc  is  slifilit  and  ill  defined,  and  the  hot  stngr  is  fol- 
lowed by  lilllc  or  noswreatlng,  Tlit-  ri-ini.«iinw  ihenuclvct,  which  often  begin 
about  midnijjhi  or  in  the  niurning,  and.  which  lait  for  twelve  honr«  or  longer, 
may  be  io  siij;ht  as  to  reiitiire  rjtrefii)  dinical  otMcn-ation  Tor  their 
detection.  A  feeling  of  o|>|>rc:Miton  at  the  ejiigustriiim  in  present  from  (he 
corameneement  of  the  patient's  illne«,  and  voinitinj;  i.s  usually-  a  marked 
symptom  tfarouKhmit  its  counte.  The  vomited  niattcn  may  3t  first  consist 
of  food,  but  afterwartts  a  watery  fluid  i^i  cjei-led.  often  in  Mirpmin^  quantity, 
afld  it  nuy  uliunately  become  greeniuli  yellow,  brown,  or  even  in  rare  ca.'ws 
bbclc.  Headache  is  geiterally  a  prominent  Nvrngilom,  but  not  delirium.  In 
the  wotst  cases,  however,  in  which  the  <liscx->e  is  said  (ol>eof  an  "  adynamic" 
character,  the  patient  rapidly  bcromen  very  })r<»trate  and  inurnsible,  hin^kin 
is  ycllowbh  and  covered  with  petwthia;,  hiH  tongue  in  hbck,  hh  teeth  are 
covered  with  sordcs,  and  hemorrhages  may  occur  from  the  nooe,  tlic  mnutli, 
and  the  limbs ;  or  hematuria  may  l>e  a  jirominent  symptom.  French  M-riters 
have  especially  described  such  ctseA  iiniler  ihc  name  of  J!f7<re  hiliemt  kfma- 
ttirique.  Di.  Maclean,  from  whose  description  of  remittent  fever  in  "Rey- 
nolds' System  "  I  have  taken  most  of  the  ureceding  details.,  says,  that  except 
in  such  casea  tbc  urine  ^Idom  contains  albumeit ;  tt  is  often  abundant,  and 
there  may  be  hut  little  pigment  in  it. 

The  duration  of  remittent  fever  is  «aid  to  be  generallv  from  five  to  four- 
teen days.  Even  its  worst  forms  imghl,  accorditig  to  Slaclean,  to  do  well 
in  most  cases,  if  seen  early  and  .tkillfully  treated.  Sometimes  it  ends  with  a 
critical  pcr^iraiion,  sometimes  it  subsides  ^nidualty.  Miinetinies  it  pavies  into 
orte  of  the  regular  types  of  intermittent  fever.  Maclean  says  that  death  sel- 
dom occurs  before  the  seventh  or  the  eighth  day,  a  point  whi<-h  may  distin- 
guish  this  disease  from  yellow  fever,  in  countries  where  iliey  both  prevail. 

Cachexia. — In  persons  who  l\ave  su/Tered  from  protracted  a^ie,  or  who  have 
had  repeated  rcbp*es.  a  thronic  condition  of  ill  health  is  apt  to  develop  itself, 
which  is  known  as  the  ma/arinl  {tuhexia.  And  a  precisely  similar  condition 
b  not  infre«]ucnt]y  seen  in  thoie  who  have  lived  for  a  long  time  where  the 
disease  is  prevalent,  even  though  they  may  never  have  had  any  febrile  symp- 
toms. One  of  its  most  char.u-icristic  signs  U  a  peculiar  earthy,  sallow  com- 
plexion ;  another  is  a  damp,  clammy  state  of  the  skin,  especially  noticeable 
in  the  hands.  The  patient  is  depressed  in  spirits,  and  wakes  unrefrcshed  by 
the  night's  sleep :  he  may  sulTcr  from  giddiness,  noises  in  the  ear^,  tingling 
in  the  hands  and  feet,  pains  in  the  lower  pan  of  the  back,  palpitation,  loss  of 
appetite,  a  furred  tongue,  and  digestive  disordeni. 

In  all  cases  of  this  kind,  enhugement  of  the  t^eeit  can  be  made  out  on 
pert  ii^on.  Very  often  the  organ  is  to  be  felt  beneath  the  left  costal  carti- 
lage:*, extending  do«-n  to  the  umbilicus  or  even  lower.  Sometimes  it 
Ibmis  a  consf>icuous  tumor,  which  used  to  be  called  an  "ague  cake."  In- 
deed, although  in  some  very  rapidly  fatal  forms  of  malarial  fever  the  spleen 
tu.s  been  found  of  unusual  size,  the  rule  appears  to  be  that  it  swells  with 
every  jiuroxysm  of  the  diseajve,  subsiding  more  or  less  completely  during  the 
intcrvaU.  It  is  generally  supposed  that  the  yielding  capsule  of  this  viscua 
allows  it  to  become  the  receptacle  of  an  undue  proportion  of  the  blood  which 
is  driven  inward  from  the  surface  of  the  Iwdy  in  the  cold  stage.  Nor  do  I 
iliiiik  tliat  Hertz  is  right  in  rejecting  this  hypothesis  altogether,  on  the  mere 
([round  thai  a  malarial  cachexia  in  whi<:h  there  have  been  no  febrile  attacks 
IS  also  attended  with  splenic  enlargement.  As  might  be  expected,  the 
atate  of  the  organ  is  very  different  under  different  circumstances.  In  acute 
cases  it  is  soft  or  difHuent.  Hertz  says  that  it  may  even  rupture,  pouring  a 
ipiantity  of  blood  into  the  peritoneal  cavity,  so  as  to  bring  the  case  directly 

I  a  fatal  isuc.     This  writer  also  states  that  infarcts  are  sometimes  formed 
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in  it,  which  may  l«a<i  to  suppuration,  or  to  gangrene,  followed  by  inl 
periioniiiB.  On  ihe  other  hand,  in  cases  of  chiontc  ague  or  of  mab 
cacfaexia,  Ihe  spleen  becomes  extremely  indurated.  Not  only  is  the  ban]>' 
nest  of  it  discoverable  by  palpation  during  life,  but  after  death  it  is  found 
to  have  link  or  no  pulp,  while  the  fibrous  dements  of  its  substance  hive 
undergone  an  immenK  increase.  Its  capsule  is  often  very  much  thickened, 
and  it  may  be  fixed  by  adhesions  to  adjacenl  parts.  At  the  same  liroe  the 
/r'r<'/' is  ot^en  found  enlarged  and  indurated,  and  there  appears  to  be  some 
doubt  wrheiher  it  may  not  undergo  a  chungc  identical  with  cirrhosis.  Clini- 
cally these  conditions  arc  further  indicated  by  the  presence  of  pain  and  ten- 
derness in  the  hyjwchondriac  regions,  and  by  the  occurrence  of  slight  ascites 
with  which  ccdema  of  the  lower  limbs  may  alto  be  associated.  Indeed,  ! 
ought  lo  have  noticed  ihat  uncLsy  .ind  painful  sensations  over  the  spleen  are 
sometimes  complained  of,  even  during  the  hot  stage  of  an  ague  paroxysm, 
being  no  doubt  dependent  uiion  the  tcmporat)-  enlaigemcnt  of  the  organ 
which  we  have  seen  to  ocnir.  Ocrman  writers  commonly  mention  birdaccous 
changes  in  the  abdominal  viscera  among  the  results  of  chronic  poisoning  by 
malaria,  The  only  authority  that  I  have  found  for  such  statements  is  the 
Swedish  physician,  Key,  who,  in  i86>,  described  a  form  of  renal  disease, 
consisting  mainly  in  a  lardaccous  aifcclion,  as  a  sequela  of  agoc.  Maclean 
cites  ParVcs  as  having  often  observed  chronic  Bright's  disease  in  those  who 
had  BulTeTed  from  ague,  and  confirms  the  sutcment  from  his  own  experience. 
Bui  can  one  be  sure  that  sufficient  care  tnn  taken  to  eliminate  other  possiUe 
causes  ? 

There  is,  however,  another  affection  which  results  from  severe  or  pro- 
iracled  ague,  and  which  is  altogether  pcailiar  lo  this  disease.  It  is  calM 
tnelanamia,  and  consists  in  the  presence  of  a  brown  or  black  pigment,  partly 
free,  partly  enclosed  in  Icucocylex,  which  is  found  not  only  circulating  in 
the  blood,  but  also  lying  in  the  sulntonce  of  the  solid  tissues.  The  [Hgiitem 
in  question  is,  no  doubt,  derived  from  the  coloring  matter  of  the  blood. 
KIcbs  states  that  it  vields  Prussian  blue  when  tested  wiih  feirocjanide  of 
potassium,  so  that  it  musl  contain  iron  which  no  longer  forms  part  of 
an  organic  compound.  It  cKCurs  either  in  the  form  of  minute  granules, 
or  in  ihat  of  larger  masses,  irregular  in  shape,  and  sometimes  semi- 
cr)-stalliiie  in  appearance.  Where  there  is  a  very  considerable  quaatilv' 
of  it,  the  organs  are  very  conspicuously  discolored.  'Itius  the  liver  and 
the  spleen  and  the  kidnc)-s  assume  a  slaty-gray  color,  the  nK-dulla  of  boots 
becomes  chocolate  brown,  the  cortex  of  the  brain  may  appear  as  if  nibbtd 
over  wiih  black  lead.  A  most  striking  example  of  pigmentation  of  the 
brain,  no  doubt  malaria)  in  origin,  ocnirred  at  Guy's  Hospital,  in  1819,  ia 
the  practice  of  Di.  Bright,  who  figured  it  in  his  "  Medical  Reports."  TV 
case  wa.s  that  of  a  man  who,  wiih  his  wife,  died  of  sevt-rr  fever  immediately 
after  they  had  walked  up  to  I>ondon  from  Homcutic  in  Lincolnshire.  I 
do  not  know  of  any  other  similar  instance  as  having  been  observed  in  this 
country.  In  Germany,  loo,  melantemia  with  abundant  pigmentation  of  the 
organs  appears  to  be  very  rare;  the  well-known  coses  recorded  by  Frcrichi 
nil  of  them  belonged  loan  epidemic  of  ague  which  arose  in  Silesia  after  an 
inundation  in  1854.  But  more  than  one  otisetver  has  stated  that  he  has 
coustanlly  been  able  lo  detect  pigment  in  the  blood,  by  microscopical 
examination.  In  cases  of  severe  or  ftmiciout  ague,  or  in  those  of  malaha] 
cachexia. 

In  1877,  Dr.  Stephen  Mackenzie  made  a  similar  observation  several  times 
in  the  case  of  a  man  who  had  brought  ague  with  him  from  India.  The  red 
dLsct  were  normal ;  but  many  leucocytes  contained  granules  which  were 
arranged  round  their  nuclei,  or  sometimes  completely  filled  them,  so  as 
to  give   them  a  uniform   brown  or  black    color.      After  treatment   withi 
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_  linioe  the  mcUnemia  vas  no  longer  discoverable.  The  Wood  of  the 
portal  vein  has  bctin  said  to  be  spcci;illy  aJTccicd  with  this  change ;  Dr. 
Hammood  has  even  punctured  ihc  spleen  duiiog  life,  and  drawn  o^  a  few 
drops  of  blood  from  ii  for  examination.  The  pigment  is  generally  supposed 
to  be  originally  formed  nuinly  in  the  spleen,  and  to  pass  from  this  orgaD 
into  the  blood,  so  as  to  be  carried  all  over  ihc  body.  It  oftco  blocks  up  the 
capiUahes,  but  it  is  also  found  in  the  wails  of  larger  blood  vessels,  and  cvcd 
outside  them,  in  their  sheaths.  These  fads  do  not  prove  that  it  iDay  not 
have  come  from  clKrvrhcrc,  for  wandering  Icucoctycs  may  have  tarried  it  with 
ibcm.  Bui  many  pathologists  ihink  ihat,  income  cases  at  least,  it  is  developed 
im  sits  from  cxtravasatcd  red  corpuscles.  Whether  melanxmia  directly  gives 
rise  to  any  symptoms  appears  to  be  doubtful.  Dr.  Mackenzie's  patient 
had  hemorrhages  into  each  retina,  and  [he  same  thing  has  been  observed  in 
some  other  cases  of  ague.  It  is  natural  to  suggest  that  they  might  have 
resulted  from  plugging  of  minute  vessels  with  pigment,  but  the  anscmia 
which  is  so  commonly  present  in  such  patients  would  ct|ually  well  account 
for  them.  In  1880  a  man  who  had  caught  ague  in  the  Black  Sea,  was  in 
Guy's  Hospital,  under  my  care  ;  he  had  a  large  hemorrhage  in  one  retina; 
but  no  pigment  could  be  found  in  the  blood.  Capillary  hemorrhages  in 
the  bram  have,  however,  been  attributed  to  pigmentary  embolism  of  this 
organ ;  and  ■  variety  of  cerebral  symptoms  have  been  supposed  to  n-sult. 
But  Hcrti  asserts  that  there  is,  in  individual  cases,  no  close  corrcspondenc:« 
between  the  occurrence  of  such  symptoms  and  the  demonstrable  presence  of 
the  pigDtcnl  in  the  minute  vessels  of  the  brain.  Perhaps  the  most  interesting 
4]ueslion  of  all  is  whether  there  may  not  be  something  in  common  between 
roelinierata  aad  that  remarkable  affection,  paroxysmal  hxmatinuria. 

Patkah^. — We  have  now  to  consider  what  is  the  nature  of  the  mahria 
or  exciting  cause  of  ague,  under  what  conditions  it  is  developed,  and  how  it 
gains  access  10  the  human  body. 

That  the  disease  is  especially  apt  10  prevail  in  ourshy  districts  is  univer- 
sally admitted,  and  the  fact  could  not  jxtssibly  be  disputed.  Yet  il  is  no 
less  certain  that  something  more  is  needed  than  the  mere  saturation  of  the 
soil  with  water.  For  countries  like  Ireland,  which  arc  widely  covered  with 
peat  bogs,  do  not  breed  malaria  abundantly.  Nor,  according  to  Parkes, 
are  salt  marshes  infested  with  ague,  when  they  are  regularly  overflowed  b^ 
the  tide  \  and  thLs,  nolwithstandmg  that  for  a  large  part  of  each  day  their 
surface  is  exptned,  which  (as  we  sliall  presently  see)  might  have  been 
thought  likely  to  favor  the  development  of  malaria  in  them.  Again,  Ihc 
roost  virulent  forms  of  the  poison  have  sometimes  been  met  in  districts  that 
appeared  to  be  perfectly  dry  and  arid.  Such,  according  to  Ilirsch,  are  the 
table  land  of  Castile,  the  plain  of  the  Araxcs,  and  certain  lofty  plateaus  in 
India  and  Persia,  all  of  which  are  highly  aguish  \  he  even  says  that  careful 
inquiry  has  proved  that  the  malarial  regions  of  Italy  are  in  l.nrge  pnrts  of 
their  extent  devoid  of  water  and  sterile.  Again,  instances  in  which  British 
troops  have  been  attacked  with  the  disease  while  encamped  upon  dry,  sandy 
soils,  both  in  Holland  and  in  Spain,  are  cited  by  Sir  Thomas  VV.it.son  from 
observations  made  by  Dr.  Willi,am  l-'ergu^on  nearly  n  century  ago.  And 
Maclean  lays  stress  upon  the  development  of  mabria  in  Hong  Kong,  nnd  in 
oiher  places,  situated  upon  granite  rorks  which  are  \mdcrgoing  disiiucgration. 
These  exceptional  cases  arc  fatal  to  an  hypothesis  which  at  one  time  was 
generally  upheld,  namely,  that  the  poison  of  agtie  is  nothing  more  than  a 
product  of  putrefying  vegetable  matters.  But  there  is  no  real  difficulty  in 
bringing  them  into  harmony  with  those  in  which  the  disease  is  developed 
in  marshes,  along  the  estuaries  of  rivers,  and  in  smaller  regions.  For 
I  Accurate  investigations  have  shown  that  even  there  the  malaria  is  developed. 
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not  ill  the  wet  pan  of  the  year,  when  the  };round  H  entirely  flooded  aut 
water,  Ixit  rnihe-r  during  thwie  Keasom  at  whirh  large  parts  of  it  are  eiport 
In  the  air,   and  become  more  or  leim  dry.     And  as  Mark-an  has  {ninld 
out.   It  ix  tolerably  certnin  that,  in  every  intttanre  uijificued  to  he  li 
{}|i[Hisitc:  kind,  wjiter  might  very  easily  have  been  reached,  either  by  the 
of  MdiliTrnhi-an  stream.i,  ur  ti|)held  by  a  bed  of  clay  or  other  ini] 
nuterial.   or  only  aaiurating  the  Mil  up  to  a  certain  level.      So,  vUB, 
ha»  liei-ii   n[>ti<-ed  that  in  Italy  an  octagonal  owrAowing   of  btah  M 
marthtM  by  the  «ra  has  been  rollovred  by  a  great  de>-elopnieni  of  m^I^rj 
but  this  is  not,  as  has  been  Muppovd,  inconstttent  irith  t)ie  bet  that  m.'  ■ 
which  are  alwa^t  saturated  with  salt  water  are  healthy,  sinre  it   o.  o' 
that  the  rondJtions  in  the  two  va»n  are  altogether  diRerent.     One  ■-    ~ 
which  a  hot  siin  proU-tbly  favors  the  de%'elopment  of  ague  is  by  crarki[i(  il> 
dry  mrlace  of  the  ground  and  allowing  emanations  to  e>ica{ie  from  the  rn -! 
layen  bcne:ith.     And  lo,  again,  it  bai:  refieatedly  l)een  found  thai  the  d.- 
hax  reapjiean-cl  in   places  that  h-nd  long  t)een  free  from  it  when  the  aid  h» 
t>een  extensively  disturlwd  fur  building  purpous,  or  during  the  conMnirnoc 
of  rannlK  or  of  fortifications.     Convit«.i;ly.  one  can  do  a  great  deal  ii 
pnrvrnliiig  ihc  exhalation  of  malaria  by  draining  the  ground  tharo' 
and  by  then  spreading  a  layer  of  fresh  soil  over  its  surface,  or  even,  m  Uti 
caxeof  inh-ibii-iied  villages  or  towns,  by  paving  it. 

Or  rniirse,  many  distrirts  are  decidedly  damp  without  being  a^sbh 
But  this  mc^rcly  proves  that  other  ronditicjns  b«.ide«  a  wet  st;tte  of  the  wd 
are  neresury  (or  the  priHttictirtn  of  nvibria.  Pnr  at  certain  timn  ilt 
disease  spre.ids  to  region.t  whirh  lie  far  beyond  its  usual  limits  UBmiaf, 
indeed,  somenhiil  of  a  /amfemic  i-hnracter.  The  veart  1558,  167?-;? 
171S-23,  1807-ia,  1824-37,  1845-48  are  mentioneo  l>v  Hedx  as  haviia 
been  chnractcriied  by  such  a  wide  diffusion  of  it.  Sir  Tnoiius  Watwo  mv 
that  he  never  knew  ague  at  all  widely  prevalent  in  London  except  in  iMj; 
From  1866  10  )868  there  was  an  epidemic  in  Maitrilias,  which  island  kid 
previously  been  so  free  from  malana  that  the  stifTeren  from  Indian  fnm 
had  been  accustomed  to  rcmrt  there.  And  in  1869  it  broke  out  for  the  Art 
time  in  Reunion. 

Dhtrihuiii'n. — With  regard  lo  the  nature  of  the  various  conditioai  whui 
may  thus  favor  the  development  of  the  ague  jKitson,  weal  present  know  \'-f 
liiilc.     It  is  a  curious  circumstance  that  there  has  often  been  an  anttf  c>Ji  r' ' 
simultaneous  epidemic  of  inftuerura.  or  of  some  contagious  disease  nn  '■ ." 
typhus,  cholera,  or  the  plague.     One  very  important  feature  is  undoult'- 1<' 
a  high  tern  pern  til  re.     Ague  prevails  with  far  greater  intensity  in  the  ti'ip' " 
than    in  lempfMtc   climates,    while    toward    the   poles  il    is  unl:no"n 
boundaries  in   cither  direction  being  about  d^  N.  and  57"  S.      Hirv  I    ■: 
endeavored,  upon  very  defective  data,  to  determine  the  corresponding  In.' 
of  icmperature,  and  finds  that  mean  summer  temperatures  rather  than  md* 
annual  temperatures,  must  be  taken  into  account.     In  this  hemisphere  ikt 
highest  range  of  malaria  toward   the  North  is  fixed  by  him  at  a  line  bei'toi 
the  isothcial  lines  of  59°  and  61°    Fahr.     Again,  in  particular  districts,  tk 
occurrence  of  malarial  fevers  is  governed   in  a  very   marked  roannrt  bf 
variations  of  temperature.     During  the  winter  they  disappear  entirely  :  iw. 
Other  things  being  equal,  they  arc  always  more  severe  when  they  breal  "» 
again,  in  proportion  as  the  season  happens  to  be  a  hot  one.     In  the  it-' 
the  csact  period  of  the  year  at  which  ague  is  most  prevalent  varies  1 
(crent  localities;    generally  speaking,  it    closely  follows  the  rainy  >^ 
Hcrti  lays  down  the  rule  that,  in  order  to  escape  malaria,  one  shoukl 
in  the  E.^st  India's  between  November  and   januar)-,  in   the  West  liw" 
between   January  and   March.     In    temperate  climates  malBfia  b  urafl} 
note  active  in  the  spring  and  in  the  autumn  than  at  the  height  of  tic 
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summw.  Wcnwl  tnndc  ibc  imponant  obscn-ation  thai  among  Ihe  men 
employed  upon  theworks.-H  Wiihclnislwfciiihcdevelopmcni  of  aHiie  fcillowcd 
ih*  summer  heat  by  an  iiHer\'al  of  iwcniy  lo  Iwcnty-five  days,  of  whirh  ftom 
six  to  eleven  da)-*  appeared  ro  be  occupied  in  the  generation  of  the  jKiiNon  in 
(he  ioil,  while  the  remaining  fourtct;n  days  corrvipond  wilh  ihe  jK-ricid  of 
its  incubation  M-ilhin  the  bodies  of  those  about  to  be  attacked  by  the  disea-tc. 
The  liability  to  ague  is  naiuralty  ^eater  near  the  sea  level  than  in  cooler 
places  up  higher ;  but  Parkcs  mentions  some  iastantes  in  whi<-h  manlier  at 
elevations  of  five  thousand  tg  six  thousand  feet  have,  in  hot  countrie*,  Iwen 
found  to  give  off  malaria.  It  is,  of  course,  quite  a  different  question  to 
determine  what  b  the  lowest  point  on  ihc  hills  above  a  marsh  at  which  one 
may  reasonably  expect  immunity  from  the  disease.  The  (act  is  well  ascer- 
tained that  the  wind  sometimes  carries  the  ague  poison  lo  considemble  div 
tanrcs  from  its  source,  not  only  on  level  ground,  butal^)  up  ihcsloiw  of  a 
range  of  moimiains.  Parkes  siys  that  in  temperate  climates  an  elevation  of 
at  least  five  hundred  feet  above  a  malarial  spot  should  he  reached  in  order  to 
escape  its  influciwe  ;  in  the  iropii-s,  one  of  one  thousand  to  fiflecii  hundred 
feet,  or  even  higher  still.  On  the  other  hand,  at  the  level  of  a  marsh  itself, 
the  injiirious  emanations  seem  to  liave  but  little  tcndem^y  to  rise  and  diffuse 
themselves  into  the  air.  There  is  evidence  that,  both  in  barracks  and  in 
private  houses,  persons  sleeping  on  the  ground  floor  arc  more  apt  to  be 
attacked  than  those  who  occupy  upper  stories.  It  is  at  night,  and  for  a  short 
tiDke  after  sunrise,  that  malaria  is  especially  to  be  feaivd;  probably  the 
poison  b  kirborcd  b)'  the  stagnant  mists  which  are  so  apt  to  lie  over  the 
surface  of  damp  ground,  until  the  sun  dbpctscs  them.  The  presence  of 
actively  growing  vegetation  appears  to  be  adverse  to  the  de\-elopmcnt  of 
malaria.  There  is  also  reason  to  believe  tliai  the  inhabitant%  of  houses  in  the 
neighborhood  of  a  manh  arc  sometimes  protected  by  the  interposition  of  a 
belt  of  trees  between  it  and  them.  The  |wison  also  seems  lo  be  incapable 
of  being  carried  across  a  surface  of  water  without  undergoing  absorption  by 
it.  When  English  troops  occupied  Walchercn  and  other  i«rts  of  Holland 
it  was  several  times  noticed  that  only  those  soldiers  who  disembarked  were 
aliaclced  by  ague ;  those  who  remained  on  board  ship,  eveo  in  narrow 
channels,  escaped. 

I  have  already  incidentally  mentioned  many  of  the  cotmtrics  in  which 
ague  prevails.  In  England,  its  chief  seats  are  along  the  eastern  coast; 
Romney  Marsh,  in  Kent,  the  estuary  of  the  Thames,  in  Kentand  Essex,  the 
fens  of  Cambridgeshire  and  Lincolnshire,  the  marshy  lands  of  the  E.tst 
Riding  of  Yorkshire.  .\nd  in  all  these  districts  the  disease  has  become  far 
less  frequent  than  formerly,  since  population  has  increa.scd  and  improved 
drainage  has  brought  more  and  more  land  under  cultivation.  Not  many 
yean  ago  cases  often  arose  in  London.  Sir  Thomas  Watson  eitcs  without 
question  the  statement  that  both  James  I  and  Oliver  Crom«-cl!  died  of  ague 
contracted  in  this  city.  ,\t  present  its  occurrence  is  altogether  exceptional, 
even  in  the  low-lying  p.TXts  of  Southwark.  In  Scotland  I  believe  that  there 
is  now  ImiI  little  malaria ;  Sir  Robert  Christison.  I  think,  has  stated  that  it 
had  begun  to  diuppear  before  any  drainage  works  were  carried  out.  On  the 
continent  of  Europe  the  regions  in  which  the  ague  poison  is  most  prevalent 
are,  the  great  pLiin  of  North  Germany,  wilh  some  of  the  Baltic  provinces  of 
Russia ;  Holland,  with  the  adjacent  parts  of  Germany  and  Belgium  ;  the 
sfjuthwcstern  dcpariments  of  France ;  the  western  side  of  Spain  and 
Portugal ;  almost  the  whole  western  side  of  Italy  ;  a  ga-al  part  of  Greece 
and  Turkey ;  the  plains  of  Hungary ;  and  the  diores  of  the  Black  and  of 
the  Caspian  Seas.  Nowhere  is  it  so  »e%crc  as  in  Italy,  especially  in  the 
Maremma  of  Tuscany,  the  Campagna  of  Rome,  and  the  Pontine  Marshes. 
And  what  is  of  especial  interest  is  that  in  these  districts  it  has  greatiy  in- 
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creased  in  intensity  within  the  last  four  centuries.  Pbces  which  were  u  < 
time  thickly  populated  and  well  cultivated  have  become  waste  and  deserted: 
and  coincidently  with  these  chunjjei  they  ha^-e  (.TOwn  in  the  highest  dcgitt 
unhealthy.  In  Asia,  malarial  fevenahuund  not  only  in  many  jxirts  of  loila, 
but  also  in  Persia,  and  in  China,  and  elsewhere.  In  Africa,  the  west  cdjx 
h  too  well  known  fur  the  malignant  character  of  the  agues  which  pnmd 
there ;  an<l  they  are  also  of  frequent  occurrence  in  Algeria  and  in  Uffj^, 
as  well  as  in  Mozambi(|uc  and  Zanguelior.  On  the  American  continent.  'Jit 
Sutc^  whii^h  surround  the  Gulf  of  Mexico  arc  those  in  which  the  cflecnof 
nmlaria  ate  most  frequent  and  severe ;  ihcy  are  also  seen  in  parts  of  BnnI 
and  of  Peru,  as  well  as  in  many  of  the  West  Indian  islands.  It  is  i 
remarkable  &ct  that  in  Australia  ague  is  e%'erywhcre  of  a  very  mild 
if  it  [irevaib  at  all ;  it  is  said  to  be  altogether  abient  from  New  Zealand  i 
from  Tasmania. 

Jn/ulhn  by  Waltr. — Hitherto  I  have  assumed  that  malaria  enters 
body  with  the  air  which  is  breathed;  and,  no  doubt,  this  i:t  mtullr 
case.  But  there  is  good  evidence  that  the  poison  is  sonuMiraes  intr 
in  drinking  water.  The  most  striking  case  of  all  seems  to  be  thai 
by  M.  Boudin,  of  the  one  hundred  and  twenty  soldiers  conveyed  by 
French  transport  sliip  "  Argo"  from  Algiers  to  Marseilles,  in  1834.  bii 
hurry  of  embarkation,  the  water  which  was  to  be  sui>]>licd  to  these 
was  taken  from  a  marshy  place  near  Bona.  Thereupon,  all  but  niat  1 
Ihem  became  attacked  with  various  forms  of  ague  ;  and  it  turned  oat  1 
these  nine,  instead  of  drinking  the  same  water,  had  purchased  wboh 
water  from  the  crew  of  the  vessel,  all  of  whom  remained  well.  la 
more  ships,  which  made  the  voyage  at  the  same  time,  there  were  othrt' 
six  hundred  and  eighty  soldiers,  and  they,  too,  escaped.  Another  iniUDccu 
that  of  a  larmer's  family  at  Houghton,  near  Bedford,  who  drank  well  w»ie«, 
and  who  were  at  one  time  almost  the  onlv  |>ersons  free  from  acuc  in  tlx 
parkli,  the  other  intuliitaiits  of  which  liad  only  ditt.h  water.  Id  anotha 
village  cliitie  by,  it  w;i^  tiuticed  that  the  dicing  of  wells,  by  which  a  tU(flf 
of  fresh  water  tns.  yielded,  was  followed  liy  a  great  diminution  of  thedtxax. 
And  it  seems  not  unlikely  tliat  to  the  same  eaiiM.-  nuy  Ik  attributed  whate((T 
port  of  (he  decline  of  ague  durine  tlie  lost  few  years,  both  in  England  and 
in  Scotland,  cannot  lie  accounted  for  by  tlie  imjiro^-etl  condition  of  the  soil. 
I  rather  doubt,  however,  whether  any  statements  with  regard  to  the  \f«ttp 
lence  of  oularia  in  former  times  can  be  univervilly  accepted,  nnce  it  '<» 
certain  that  until  recently  its  effects  were  frequently  confounded  with  caleric 
fever. 

Prejispoation. — Of  the  conditions  that  may  render  one  person  more  )V 
ceptible  to  nuLiria  than  another  we  at  present  know  but  little.  That  taoc 
cases  of  ague  are  seen  in  men  than  in  women  or  in  children  is  doubtless  dot 
to  the  circumstance  that  men  are  more  exjiosed  to  its  exciting  caute.  A 
similar  explanation  may  be  found  for  the  laci,  if  it  be  a  Gael,  that  dutin| 
pregnancy  women  poisesti  a  certain  degree  of  immunity.  Sir  Thonu*  Wat- 
son, however,  cites  on  instance  in  which  a  child  in  uUro  had  tenunogDC 
with  its  mother,  wlio  herself  shook  one  day,  and  felt  tlie  child  shake  witW 
her  on  the  following  day.  And  Hertj  speaks  of  inlonts  bora  with  enlarged 
spleens,  under  simitar  circumstances. 

It  seenu  to  be  well  ascertained  that  negroes  are  proof  against  ague;  * 
that  black  soldiers  are  invaluable  for  Geld  service  in  certain  parbof  thcWeH 
Indies.  Even  if  tins  fact  be  due  to  a  kind  of  acclimalicatioD,  trarwnilted  bf 
inheritance,  it  is  not  the  leai  remurkable.  For,  although  ague  hamtnctaM 
been  noticed  chieily  to  attack  persons  who  had  recently  arrived  in  a  bmIw- 
ous  district,  yet  those  who  liaa  lived  there  for  a  long  time  \tiMt  cotniaonlf 
suffered   in  other  ways,  being,  in  Sir  Thomas   Watson's  words,  "pnDTi 
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»nd  sickly."     The  negro,  on   ihc  contrary,  is  said  lo  enjoy  life 

hdlih  in  such  regions.     It  tc«ms  lo  be  certain  that  over-exertion  an<l 

agoc  ret>der  a  man  more  suKcpiible  to  the  action  of  malaria;  and  that 

wba  arc  convalescent  from  oihcr  discaws,  or  recovering  from  (lie  effects 

arc  particularly  apt  to  suffer.     It  would  be  woith  while  to  inves- 

[vhether  persons  whose  general  state  of  circulation  is  such  that  they 

'  Mvne  to  the  dix'sx  knoirn  as  paroxysmal  haimalinuiia  arc  not  more 

,jett»il>rc  than  others  to  ihc  ague  poison,     llciii  says  that  this  is  the  case 

th  tboM  who  are  weak  and  an.jcinic. 

^Ctmtagium  nvum. — It  appears  to  me  impossible  to  ponder  over  the  various 
''ons  which  favor  or  modify  the  development  of  malaria,  without 
to  the  conclusion  that  no  hypothesis  .iccords  so  well  with  the  facts  as 
I  BosatDcs  that  it  is  a  living  organism.  In  1866  an  American  phy- 
,  Dr.  SalisboTy,  declared  it  lo  be  an  alga,  of  the  genus  PalmtUa,  which  he 
found  in  manhy  soil  in  Ohio.  But  he  did  not  attempt  to  show  that  the 
>re»  of  this  microscopic  plant  were  really  capable  of  generating  the  disease ; 
'  and  the  very  same  alga  has  since  been  discovered  in  regions  where  no  ague 
esiitt,  and  even  in  the  Alps.  Nor  are  any  direct  proo&  brought  forward  by 
other  otMcrvers  in  Italy  and  elsewhere,  who  afterwards  took  up  the  subject, 
and  by  each  of  whom  some  different  species  was  assumed  to  be  the  essential 
Igntt  ia  propaeoting  the  di^ase.  It  w&s,  therefore,  a  step  in  adv^ince  when, 
io  the  spring  of  1879.  Prof.  Klebs,  of  Piague,  and  Prof.  Tommasi-Crudeli, 
,<d  Komc,  carried  out  together  a  series  of  experimental  investigations 
tbey  believe  have  determined  not  only  that  what  conNtituies  malaria 
particular  kind  of  bacillus,  but  alio  that  a  fever  of  intermiiicnt  type 
be  Kcnerated  in  rabbits  by  stibcutaneous  injection  of  liquidi  containing 
Mtmi^'n.  They  coiutructed  a  machine  by  means  of  which  a  large 
ttty  of  air  could  be  rapidly  made  to  past  over  the  surfaces  of  glass 
.  moittened  with  glycerine  }elly.  This  they  set  to  work  in  the  Pontine 
\  and  in  Rome,  uking  the  air  alway*  from  very  near  the  aurbce  of 
tgraaod.  Direct  microscopical  examination  of  some  of  the  glaa  slides 
'  revealed  the  presence  of  rod-shaped  bodies  and  delicate  threads; 
by  Hiitable  methods  of  cultivation  these  wcri.-  made  to  undergo  further 
"development  into  jointed  filaments,  with  spom  in  their  interior.  Similar 
ttrsciures  were  found  in  mud  taken  from  the  borders  of  lakes  in  the  same 
nftoe,  but  not  in  the  waters  of  the  lakes  themselves.  [  must  confess, 
bowerer,  that  after  reading  carefully  the  details  of  the  experiments  in 
qwaliofl,  and  studying  the  temperature  charts  which  Klebs  and  his  Italian 
coadjutor  give,  I  fail  to  sec  that  there  is  anything  definite  or  characteristic 
^■cmt  the  fever  which  occurred  in  their  animals  after  injection  of  fluids  con- 
tain iag  (he  iifxiXicA  "  Bad/lus  malaria."  l-'urthcr  points  on  which  these 
Obwnrcrs  lay  stress  arc  that  ihc  spleen,  without  being  softened,  was  con- 
stantly Ibuod  enlarged  after  the  rabbits  were  killed,  and  that  this  organ 
oftxa  CTiDtaincd  black  pigment,  analogous  with  that  which  is  seen  after 
(crcre  ague  in  man.  They  also  delected  the  bacillus  both  in  the  spleen  and 
in  the  medullary  tissue  of  the  bones  of  the  animals.  Finally,  they  cite 
Or.  J4aictaia£iva  as  having  succeeded  in  discovering  the  spores  and  jointed 
tiamenta  of  tbe  same  parasite  io  the  same  structures,  and  in  the  blood  of  iwo 
perxios  who  had  succumbed  to  pernicious  malarial  fever  in  Rome. 

It  is,  I  think,  a  signiAcant  fact  that  the  other  disease  in  which  the  pfes- 
ei»ce  of  a  peculiar  ornnism  io  the  blood  has  been  most  clearly  traced — 
fever— should  itself  be  characicriied  by  a  definite  interruption  in 
pjrreata,  which  may  birly  be  taken  as  bearing  some  relation  to  the 
I  between  the  successive  paroxysms  of  an  ague.     And  the  analog 
■pCi  one  to  hazard  the  hypothesis  that  during  each  paroxysm  the  bacilli, 
'  really  constitute  the  malarial  poison,  are  in  great  part  destroyed,  and 
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that  their  icaccumulatioo  is  in  some  way  the  cause  of  the  ncxi  pafDxjrm. ' 
But,  if  so,  ii  is  difliciiU  lo  undcnland  how  the  periodicity  can  be  inainuiiixd 
when  no  well-marked  ague  fits  occur.  With  regard  to  the  succession  «f 
phenomena  that  constitute  the  typical  paroxysm,  I  do  not  think  any  specal 
expUnation  is  needed.  The  same  order  of  events,  more  or  Icm  modified  a 
details,  is  Men  in  the  rigors  of  pytemia  and  under  a  variety  of  other  cm- 
ditions.  And  there  can  be  no  doubt  that,  like  an  epileptic  sciiure,  it  ran 
upon  a  physiological  basis.  The  recurrence  of  ague  Ats  at  the  umie  ho« 
on  successive  days,  or  every  third  or  fourth  day,  is  doubtlcu,  as  Colka 
originally  suggested,  connected  with  the  diurnal  habit  of  body  which  ii  n 
plainly  manifested  in  other  ways,  both  during  health  and  in  dUeaie.  This 
IS  not  merely  acciuireJ,  but  has  probably  been  transmitted  by  long  inherit- 
ance to  every  existing  memt>er  of  the  human  race.  One,  therefore,  oeed  Pol 
wonder  if,  as  is  stated  by  Hertz,  Griestnger  and  Duchek  failed  to  otodiff , 
the  times  rI  which  ague  (its  returned  by  changing  the  patient's  howsi" 
meab  and  his  other  conditions  of  life. 

The  diagnosis  of  ague  is  for  the  most  jiart  very  easy,  but  it   may  preteMl 
difficulties  which  h.ive  to  be  considered  from  two  points  of  view,  accor(Ha(| 
as  the  disease  is  or  is  not   known  to  be  prevalent  in  a  particular  dutrtcLJ 
In  places  which  are  free  from  mnluna  there  is  sometimes  no  little  ritk 
the  real  nature  of  a  patient's  illness  being  overlooked,  when  it  has  bo 
ac(|uired  elsewhere  during  a  visit,  or  while  he  was  traveling  in  a  country  iai 
which  he,  perhaps,  was  not  aware  of  the  existence  of  the  poison.   Again,  ' 
is  an  extremely  difficult  point  to  settle  whether  or  not  totat  of  the  mili 
and  less  characteristic  effects  of  malaria  may  still  continue  lo  appear  f 
lime  to  time  in  places  (such,  for  instance,  as  the  Borough  of  Souttiwaik)  i 
which  the  regular  forms  of  ague  have  long  been  eiiingiiishcd.      Manywrjrl 
I'Xperienccd  physicians  have  undoubtedly  held  this  belief;    but    [  cstinoti 
determine  how  fur  their  judgment  was  biased  by  the  fact  that  the  affectioul 
in  question  are  curable  by  quinine  and  the  other  remedies  for  ague,  a  tkt 
which  certainly  is  in  itself  of  no  decisive  significance.     Un  the  other 
in  regions  notoriously  infested  with  malaria,  the  physician  has  constantly  I 
keep  in  mind  not  only  that  ague  is  apt  to  complicate  all  other  diseases,  botl 
that  it  is  capable  of  actually  simulating  an  immense  variety  of  them,  x  I 
have  already  pointed  out  at  p.  159.     But,  further,  there  is  always  grcal 
danger  that  he  should  carelessly  mistake  for  results  of  malaria  diScitX 
alTections  which  are  attended  with  recurrent  rigors  or  with  (wroxymu  of 
febrile  disturbance.     Thus  Graves  relates  an  instance  in  which  the  istcf- 
miitent  hectic  of  phthisis  was  set  down  as  ague,  and  some  years  ago  1  v 
the  very  same  error  committed  in  the  wards  of  Guy's,     Another  diseue 
which  is  very  apt  to  I>e  overlooked  under  such  circumstances  is  pyaimia.   Ui 
reference  to  this,  Herix  remarks  that  the  pyemic  tigur  generally  sets  ill 
more  gradually  than  that  of  ague;  that  its  subsidence  is  more  rapid  than  Jni 
onset,  wbtrext  in  ague  the  reverse  is  the  case;  and,  lastly,  that  in  pyieaSlJ 
there  is  very  seldom  :in  interval  of  complete  apyrexia,  continuing  for  twenty-] 
four  or  even  for  twelve  hourv.     But,  as  we  have  ticen,  ague   itv:lf  mifl 
be    merely  remitient.      The    fever    attending    internal    suppuration    oun 
also  be   attributed    to  malarl.-i.     Not  long  ago    I   saw  a   case  in  which  al 
medical  mnn  was  firmly  convinced  of  the  correctness  of  »uch  a  ducoac>i.j 
until  his  patient  voided  a  quantity  of  horribly  fetid  pus  with  his  urine,  afi 
which  a  rapid  recovery  look  place.    Some  years  since,  a  gentleman  who  ' 
stricture  was  placed  under  my  care  by  Mr.  Cock,  on  account  of  the  renr^ 
rence,  at  tolerably  definite  intervals,  of  rigors  that  seemed  to  be  due  to  I 
formation  of  an  alisccM  that  could  not  have  been  of  any  great  stae,  io 
neighborhood  of   the  urethra.      Ulcerative    endocarditis,   loo,   nist 
thought  of. 
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^oaMy,  ihcre  an;  the  conriiiuous  forms  of  ague,  with  which  other  diseases, 
id  »]«( blly  enteric  fever,  kivc  Qftcn  been  confounded.  Thus  I  hap|>cn  lo 
know  tl»at  in  Romiiey  Mar>h  no  kind  of  fever  used  to  be  recognized  except 
tlut  due  lc>  the  endemii  matariit ;  and  in  many  piirts  of  India  it  is  only  quite 
recttitly  lliat  enleti<*  fever  has  been  proved  lo  occur,  'l'he_yff^wc  Mituit 
himatariifue  i.i  nol  alwniy»  eiLitly  dixtingtiishcd  from  yellow  fever  in  countries 
in  which  both  diitea-ies  are  met  uith. 

This  i«,  |)erha[H,  tl»e  inosi  convenient  place  for  brief  mention  of  a  com- 

pUint  to  whirh  lirasi  fuundcnt  are  liable,  and  which  was  studied  by  Dr. 

Greenhow  in  EtirminglMm,  in  1S58,  and  njimed  by  him  "brass  founders' 

ague,"  on  account  of  the  resemblance  between  its  sj-mjUonw  and  those  of  a 

parox)-un  of  intermilteni  fever  {Aftd.-Chir.  Trans.,  vol.  xlv).     Il  is  in  no 

■vrxy  dejiendent  tijMin  niabria,  lieing  simply  caused  by  the  dense  white  fumes 

■  of  oxide  of  wiK,  ilie  result  of  deflagt^tion  of  the  metal,  which,  at  a  certain 

liKage  in  the  fumution  of  liratn,  fill  the  casting  shop,  unless  it  i«  very  well 

~i|tilaied.  Ex|)cpmre  to  these  fumes  is  followed  by  malatse  and  wearinc»,  by 

bose  of  constriction  a:  the  chest,  and  sometimes  by  nausea-     Aflemard 

htvering  rtimes  on,  and  even  chattering  of  the  teeth  ;  and  this  is  succeeded 

Iby  a  more  or  lew  marked  hot  stage,  and  ends  in  very  profuse  su-eating.     Next 

May  the  man  feels  nut  of  sons,  but  not  enough  to  be  unable  to  work.     There 

lis  no  regularity  in  the  recurrence  of  the  attacks  which  come  on  from  time 

flo  time  under  llie  operation  of  their  exciting  cause,  but  e^jterially  when  ihc 

{patient  liai  l)een  off  work  for  a  few  days.     They  »eem  not  to  impair  the 

lliealth.  and  it  U  not  known  that  they  shorten  the  life  of  the  [lattent.     Drink- 

|in];  milk  i^  said  lo  be  preventive  of  the  brass  founders'  disease. 

Trtafment. — With  regard  to  the  course  taken  by  the  various  forms  of  ague 
if  left  to  ihemielve*,  I  have  nothing  to  add  to  what  has  already  been  slated. 
But  tlie  frognesis  in  Ihli  disease  is  not  based  dirccHy  ui>on  its  natural  courac, 
for  it  always  is,  and  alwa)^  should  be,  submitted  to  treatment  oa  soon  as  it  is 
recogni/ed.  Indeed,  we  have  so  jiotcnt  an  antidote  to  maluria  in  cinchona 
bark,  and  in  the  quinine  which  is  derived  from  it,  that  wrileiN  have  some- 
limes  been  dU)iosed  to  cla»  this  remedy  apart  from  al)  others,  as  the  most 
signal  instance  of  a  spei:rific.  And  I  imagine  that  it  really  does  ocnipy  a 
□nique  position  in  one  rc^>ect,  namely,  as  oetng  the  only  medicine  of  which 
the  efticiiey  hits  never,  in  our  day,  been  challenged  by  any  one,  howi'ever  rash 
and  inex]ieriented.  The  bark  itself  is  not  now  presrribc<l.  on  a<:ro»nl  of  its 
ratising  nausea  and  sickness  in  Ihc  large  doses  reijuired  ;  ijuinine  or  one  of 
the  other  alkaloids  is  substituted  for'it.  Even  as  a  preventive  of  ague, 
quinine  hat  been  found  very  efficacious  in  the  cases  of  siilors  exposed  to 
nalaria  wlien  ieni  ashore  for  a  day,  of  travelers  passing  through,  or  of 
loldiers  bivouacked  in,  a  marshy  district.  From  two  to  five  grains  arc  given 
vice  or  three  times  a  day.     It   is  lest  desirable  to  place  the  perm.inent 

idents  in  an  aguish  reeion  const-intly  under  the  influence  of  quinine,  since 

tOri^anLsm  apjteart  lo  become  somewhat  blunted  to  iLs  action  in  course  of 
but  they  may,  at  least,  take  it  at  those  seasons  during  which  the  dis- 
ease M  mont  prevalent- 

Wiih  regard  to  the  best  method  of  adminlsterinE  the  remedy  in  Ihc 
intermittent  forms  of  ague  there  has  been  much  difference  of  opinion. 
There  w  reason  to  Iwlievc  that  the  paroxysm  itself  cannot  Ik  mo<lifted  by 
quinine  taken  after  its  commencement,  except,  perhaps,  when  it  is  injected 
subrutaneoinly.  Probably,  therefore,  if  one  is  called  to  a  patient  in  an  o^e 
fit  the  l>est  ]>lan  is  to  prescribe  a  full  dose  of  some  ten  or  fifteen  grains,  as 
soon  as  jxtsiible  after  its  ceiKalion,  repeating  the  same  dose  more  or  less  fre- 
quently during  the  inten-al,  until  an  hour  or  so  before  the  next  fit  is  cxjiecied. 
Maclean  suggesB,  as  a  rule  of  practice,  that  the   patient  sliould  never 
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have  less  than  thirty  grains  during  this  period.     It  is,  he  says,  best  gitn  i^ 
solution  with  a  liltic  sulphuric  acid  and  tincture  of  orange  peel.     As  a^ 
known,  pilU  containing  quinine,  besides  being  ctumsy.  ate  exceedingly  i 
to  become  hardened  by  time,  so  as  to  pas  through  the  stomach  undi 
If  vomiting  should  occur  the  alkaloid  may  be  administered,  per  ie<:iun),  nl 
dose  of  lifiecn  grains  suspended  in  beef  tea  or  thin  sLiich. 

When  the  stomach  is  loaded,  an  emetic  is  often  a  uscftd  adjuvant,  and 
there  is  constipation  a  purgative  ;  but  it  was  altogether  a  mistaken  practic 
which  fonnerly  prevailed,  of  putting  off  the  use  of  quinine  until  the  long 
had  been  made  clean  by  other  treatment,  and  the  digestive  organs  rcgulaie 

For  the  actual  paroxysm  of  ague  but  little  treatment  is  needed. 
patient  should  go  to  bed  and  have  plenty  of  blankets,  and  hot  bottles  or  1 
bricks  wrapped  in  a  Rannel  may  be  apphed  to  his  limbs.  Baths  arc  beoct] 
avoided,  and  he  should  not  be  encouraged  to  drink  warm  fluids  in  sny  \Bfi' 
quantity.  Frictions  with  stimulating  Iinimenis,  or  with  a  mixture  of  «>p 
liniment  and  laudanum,  have  been  recommended.  It  is  only  when  thiai- 
cning  symptoms  of  collapse  arc  pre.<cnt  that  recourse  should  be  had  toeolitt, 
wine,  ammonia,  and  ether.  As  the  hot  stage  comes  on  most  of  the 
clothes  may  be  removed,  the  patient  may  have  cooling  drinks  if  he  yritfaai^J 
or  he  may  «uck  a  little  ice  ;  he  may  be  sponged  with  vinegar  and  water, 
the  end  of  the  sweating  stage  he  should  be  carefully  dried  and  have  a  ck 
of  linen.  He  may  then  get  up,  but  if  he  should  afterward  go  out  of  doeo 
he  must  be  very  careful  not  to  take  cold. 

It  very  rarely  happens  in  recent  cases  of  ague,  where  quinine  is  given  tn  Ik 
manner  indicated  above,  that  the  patient  has  any  subsequent  attack  of  iht 
same  degree  of  severity  as  before  ;  and  within  a  few  day^,  or  in  a  •teik  9 
two  at  latest,  they  almost  alwnys  cease.  But  in  certain  cases,  especially  vxi 
>s  arc  of  long  standing  and  of  quartan  type,  it  seems  altogether  lo  fail-  Thi 
remedy  which  then  proves  moat  successful  is  arsenic,  or  the  tiiKtntr  of 
eucalvptiis  may  sometimes  be  prescribed  with  advantage.  The  apj.lki-  ■ 
of  eofci  douches  to  the  left  hypochondrium  is  recomroended  by  Herti  a-  > 
valuable  accessory  to  other  treatment. 

For  the  dangerous  remittent  and  continuous  forms  of  ngue,  and  for  tk« 
cases  in  which  the  symptoms  are  those  of  apoplexy  or  of  some  other  cercbnl 
disease,  quinine  is  still  the  remedy,  but  it  must  be  employed  ver^'  much  man 
boldly.  Maclean,  indeed,  insists  on  the  imjionance  of  watching  for  eve* 
a  .slight  remission,  asing  it  as  an  opjiormnity  of  giving  fifteen  or  twaW 
grains  of  quinine  by  mouth,  and  repeating  the  dose  in  two  hout^'  time,  n 
the  stomach  rejects  it  a  simil.ir  quanlity  may  forthwith  be  admini^eivd,  pff 
rectum,  bill  in  the  most  severe  cases  of  all  he  does  not  wail  a  moment,  m 
not  only  prescribes  quinine  energetically,  but  also  gives  siimuUnLc  n.- 
jdenty  of  nourishment.  This  writer  also  speaks  in  high  terms  ul  Waiburj:  > 
tincture,  a  remedy  at  one  time  seurti,  but  now  known  lo  contain,  in  addiixn 
to  quinine,  aloes,  rhubarb,  camphor  and  opium.  This  appears  to  be  ■  (v*- 
erful  sudorific. 

The  malarial  cachexia  requires  the  administration  of  iron  as  welt  as  qV' 
nine,  but  even  these  remedies  are  of  secondary  importance  in  compir.- ' 
with  the  removal  of  the  patient  to  a  healthy  locality.  Maclean  ^*i^ 
strongly  of  the  value  of  the  oinimenl  of  bichloride  of  mercury  in  the  i"-' 
men!  of  chronic  enlargements  of  the  spleen  and  of  the  liver.  He  durc^ 
that  a  piece  of  the  siie  of  a  nutmeg  should  be  rubbed  into  the  skin  of  the 
hypochondriac  regions,  and  that  ihcx  parts  should  be  then  exposed  to  tka 
heal  of  a  fire  until  the  smarting  becomes  too  severe  to  be  borne. 


DENGUE 


KAMES— CDUKSK      AND     SVUFTOUS — PROGNOSIS — TREATaP-NT — KA- 
TVRAL  HISTORV  AND  MODE  OP  SPREADtNO. 


In  i!t]4  an  cpidcmu:  oT  a  kind  hitherto  unVnown  to   Indian   surgeons 

broke  out  at    RJnKwn.  '"  Burmah,  and  quickly  spread  to  Cakutia,  and  to 

tvnous  jiLkcs  in  Bengal  or  in  Madras.     In  1817  the  same  matady  appeiired 

the  We*t  Indio,  it\  ihc  Isle  of  St.  Thomas,  and  a  few  weeks  laier  in  the 

It  We  of  Sania  Crui.     Here  also  it   was  ai  first  regarded  as  a  new 

■;  byi  ii    has  since   been    found   that   Dr,  Rush,  of  Philadelphia, 

ibcO  it  as  prc\'ailing  in  that  city  in   i  j8o.     During  the  last  fifty  yean 

'  tn*  ttma  time  to  time  attracted  aiientton  both  in  the  Eastern  and  the 
We*ten>  Hcrobpheres,     The  latest  outbreak   In  Indij  seems  to  have  l)een  in 
I71-71,  when  It  is  Skid  to  have  been  derived  from  Zaniibar,  )«i>sing  to 
ty  by  way  of  Aden ;  in  1873  it  spread  10  China  and  to  Cochin  China, 
.  abo  to  the  isUnds  of  Maunlius  and  Reunion.     In  the  We&t  Indies  it 
1  Ictt  *tta  at  Martinique,  in  1874  and  in  187s.     The  only  spot  in  Europe 
rhtch  ihii  malady  Itas  hitherto  appeared  is  Cadiz,  where  it  was  observed 
tPngfio  in  1867  ;  an  earlier  epidemic  is  said  to  have  occurred  in  the  same 

.  bx  bourk  »  1784- 

to  St.  'niofna.t  the  Kn){tt>h  negroes  called  it  "  dandv  fever,"  apparently  in 
ridicule  of  the  altitude  and  .iiep  assumed  bv  tlioie  who  were  seized  wiih  it. 
Other  ^Murd    namet  for  it  have  been  break-bone  fever,  broken-wing  fever, 

81  ginlTe,  the  latter  becauw  the  neck  is  held  in  a  »tilT  position.     Several 
er  terras  have  tieen  applied  to  it,  one  of  which  is  "scarlatina  rhenmniica," 
t  ii  {>  now  universally  known  ai  Dengue,  not  only  in  England,  buial«>  in 
t'mKK   and  in  Germany ;  this  b  in  reality  a  Spanish  word,  which  ts  very 
~    ~  to  dandy  in  its  meaning,  cxce|)t  that  it  is  applied  lu  women  and 

'•  to  IDCII« 

Cmru. — DengiM  sometimes  sets  in  with  lassitude,  drowsinew,  vertigo,  a 
I  of  chilhncn  down  the  back,  and  other  symptoms  of  commencing 
.  but  very  oOen  it  beain.>(  quite  sitddenly,  with  pain  in  some  parlicalar 
'.  of  the  liody,  {lerhapti  while  the  jiatieM  is  walking  about,  or  during  the 
'night,  waking  him  from  sleep.     Ifthv  jxtinsalfeclthe  knees  while  he  is^(tand• 
r-  rriiytallduwo.  Dr.  Stedman,  who  in  the  "  Ed.  Med.  httm."  fori82S, 
icclkot  account  of  the  disease  as  it  occurred  in  St.  Thomas,  fetp  that 
-.  ihing  noticed  was  often  a  stifTiws  in  one  linger,  especially  the  little 
;  iht>  would  increase  and  l>e  accompanied  by  intense  pain,  which  spread 
the  whole  hand  and  up  to  the  shoulder,  and  in  a  few  hours  the  fingers 
hand*  would  be  swollen,  MifT,  and  painful,  and  their  joints  would  be 
•■able  of  Iving  bent.     I  do  nut  find  that  any  writer  states  that  eR'usion 
I  DC  detected  in  the  artinibr  cavilio,  a.<l  is  the  case  in  rheumatic  fever. 
ttyt  that  in  tboie  raies  in  which  autopsies  were  made  serous  infil- 
1KM>  WW  fonmd  to  have  occurred  into  ilie  connective  tissue  round  certain 
,  Riul  that  in  one  instance  the  micital  ligaments  of  the  knee  were  red- 
Cotbotctidy,  m  ducribing  dengue  tn  the  Ulc  of  Reunion,  suggests 
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ihat  ihcTc  is  an  exudation  into  the  flheatha  of  the  tendons,  and  opecaUrnT 
the  extensor  tendon*,  and  that  this  rendere  mov-emcniK  of  the  jaiia ' 
exquisitely    pninfiil.     He   alio  speAks  of   "  a   slight    tullnos.    a  ton 
oodcma,"  of  the  hand*  and  feet.     There  i»  often  a  very  violent  pain  iai 
cjrcballs,  which  fcfl  loo  brge  for  their  sockets,  and  as  though  ihe)" 
start  from  the  head.     Before  long  evcr>'  ]iart  of  the  body  l»e<:omes  Ihf  ■ 
of  the  most  exiruine  milfering,  which  is  aggiiivated  hy  restlvsaicv. 
pelling  the  ]>ntimt  to  he  con.Mantly  changing  his  [lofition,  while  bcalM 
extremely  ]>rostrate  and  ditirened.     SleepleuncM  h  a  marked  symptoo.  i 
children  are  sometimes  delirious. 

In  the  meantime  the  tenijieratiire  risies  until  it  reaches  loi',  loj*.  ic 
or  even  (though  very  rarely)  a  higher  |ioinl  still.     Observers  who  have  i 
ployed  the  thcrmomelcr  during  M>me  of  (he  more  recent  ejiidemiLS, 
attached  some  imjiortance  to  the  ocnirrence  of  ^emis^ion«,  wnith  follow  ■ 
another  three  or  four  times  in  the  twenty-four  houre;  but  1  shoo  Id  do 
whether  thi«  is  so  remarkable  a  feature  of  the  diKase  as  they  seem  to  thii 
Most  writers  have  descrilted  the  jmlse  an  very  rauid,  no  or  even  140  in 
minute,  but  Msitialis,  in  the  "  Are/i.  d<  Mfif.  JVav."  for  1874.  says  that 
often  found  it  not  much  over  So,  loner,  in  fact,  than  might  have  been  exjirc 
from  the  tempemlure.     Twining  long  ago  noticed  that  the  conntcnaiKC  ' 
flushed  and  of  a  scarlet  hue,  and  of  laie  it  has  become  the  fashion  to 
of  an  exceedingly  fugacious  imtial  rmh,  connisling  of  bright  red  paichesii 
the  face,  the  chest,  the  {talms  0/  the  hands,  and  elsewhere,  which,  hot 
subside  after  the  la[tse  of  a  lew  hours.     There  is  anorexia;  thciongoei 
thickly  furred,  with  bright  red  edges.     The  stomach  is  extremely  inrtab" 
and  may  reject  everything  that  is  swallowed.     I'he  bowels  are  constipaicd- 

The  condition  of  the  patient  at  this  poiod  might  well  cause  considcnU 
anxiety  to  a  medical  man  unncr]uainted  with  the  characters  of  the  dimtj 
but  at  the  end  of  twenty-four  or  thirty-six  hours  the  pyrexia  N^ina 
nitcl)'  10  subside,  without  any  marked  critical  sweat,  and   the  tcnipcni<:m' 
soon  falls  10  normal  or  even  slightly  below  it.     At  the  same  time  tlK  j.^ 
in  the  limbs  cease,  and  soon  there  is  nothing  for  the  patient  to  compb  ~ 

except  a  sense  of  general  weakness,  loss  of  appetite,  and  pain  in  the     

At  Uib  lime  it  is  said  that  the  glands  in  the  neck,  Ihe  axillx,  uid  the  ei^:-^ 
may  be  felt  to  be  slightly  enlarged. 

The  duration  of  the  mterval  is  about  three  davs.  At  the  end  of 
crupiion — a  iett/mi rath,  according  to  recent  oljscrvers  of  the  disease— AM-f 
upon  the  skin.  It  is  first  seen  u[x)n  the  palms  of  the  liands,  and  It  if 
afli:cts  the  feet  and  the  knees,  and  may  even  (though  but  rarely)  jproad  \ 
over  the  body.  In  character  it  is  ii^ially  somewhat  intermediate  bcm 
the  rash  of  scarlet  fever  and  that  of  measles.  It  has  also  been  cotnp"' 
with  the  ciythema  that  wmeliracs  accompanies  rheuma|ic  fever.  Or  ii  '-■-' 
resemble  an  urticaria,  or  even  in  some  coses  be  attends  with  the  fonuiwt 
of  bulls  or  of  pustules.  It  gives  rise  to  a  distressing  sensation  of  tingHoft] 
which  presently  passes  into  itching.  Its  development  is  somctttncs 
ciatcd  with  a  return  of  pyrexia,  but  recent  obscr^-ations  seem  to  have 
thai,  as  a  rule,  the  temperature  remains  normal  at  this  period  of  the  dtviiv 
Consequently  the  fact  that  an  eniption  has  made  its  appearance  is  notsr^i  - 
altogether  overlooked ;  whether  it  is  ever  really  absent  is  said  to  be  doubi' 
after  a  few  hours,  or  two  or  three  day*,  it  subsides  and  disappears,  aikd  ■  ' 
it  the  fever,  if  any  has  been  present.  Afterwards,  however,  the  cuticle  be^-^ 
to  desquamate,  usually  as  a  branny  jiowdcr,  but  sometimes  in  very  brp 
flakes,  and  this  may  be  attended  with  considerable  discomfort  and  sorcnts^ 
especially  of  the  feet. 

The  second  eruption  is  often  associated  with  a  repetition  of  Ihe  articnltf 
pains,  which  are,  however,  less  severe  than  at  ihJc  beginning  of  the  dw^r. 
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Of  there  may  be  »  respite  of  three  or  four  wcelw,  and  at  the  end  of  that  time 
the  pain^  may  return,  compelling  (he  inlicnt  (o  take  to  his  bed  affain  and  to 
be  fed  like  a  child.  Dr.  Stcdman  sjicalcs  of  (h«c  pains  as  always  most  severe 
in  the  morning  and  as  wcarinB  off  in  some  measure  ton-ard  evening.  They 
arc  fell  chiefly  in  the  joints  ot  the  fingers  and  of  the  toes,  in  the  wrists,  in 
the  ankles,  and  in  the  knees.  The  affected  nrttcubttons  may  be  siilT  and 
swollen  to  such  a  degree  as  to  produce  deformity.  ARer  a  few  days  the 
secondary  pains  in  their  turn  begin  to  subside,  and  one  joint  after  another 
becomes  free  from  them ;  but  months  may  ela|]nc  before  Ihey  have  entirely 
disappeared.  It  u  even  Kiid  that  there  may  be  a  peimancnt  partial  anchy- 
losis of  some  [xinictilar  joint. 

Prv^nosii. — Oenguc  is  scarcely  e*-er  felal,  but  infants  sometimes  die  with 
con\-utsions  during  the  primai)-  pyteKta,  and  old  people  maysuceuiob  to 
exhaustion  toward  (he  end  of  ihe  diwaKe,  or  to  bronchiliii  occurring  as  a 
complication.  Nielly,  in  his  "  p.lfnicnts  dc  I'athologie  Exotique,"  mentions 
that  pericarditis  has  been  olweived  in  severe  cn.ses. 

Trtatment. — It  a  recommended  to  give  a  i>urge  or  an  emetic  at  the 
commencement  of  this  disea.<e,  and  afterward  silines  and  Dover's  powder. 
Nielly  suggests  the  use  of  salicylate  of  soda  or  of  colchicum,  but  1  have  not 
met  with  any  recorded  cvidcnte  of  the  value  of  these  medicines.  Liniments 
of  chloroform,  bclbdonna,  or  cajepiit  oil  are  oi>cn  useful.  Dr.  Stcdman 
found  that  the  ap|)licalion  of  blLslerx  or  of  sinapisms  to  the  neck  or  to  the 
loins  gave  great  relief  to  the  jxiJns  in  these  [wris.  When  one  or  more  joints 
remain  stiff  and  painful  after  the  mtnidence  of  the  disease,  sulphur  baths  arc 
taid  10  be  very  efficacious. 

C&n^huli'ig  Rtmarkt. — The  true  place  of  dengue  among  infective  diseases 
has  yet  to  be  accurately  determined.  In  the  rapidity  witn  which  it  spreads 
over  a  population,  it  rcscmWes  infliienu  more  tlian  any  other  malady.  Another 
remarkable  point  is  that  scarcely  any  one  eMaixrs,  even  among  the  mhabitanis 
ofa  largecity,  as,  for  example,  among  llie  half  million  of  revidcnls  in  Calcutta 
in  1814.  It  attacks  persons  of  all  ages,  including  even  infants  a  few  days 
old,  and  the  colored  races  are  as  liable  to  it  as  whites.  When  it  has  existed 
fora  little  time  in  a  place  and  {Kilientiare  recovering,  one  might  almost  think 
that  there  were  none  but  crijiples  in  the  place,  ko  m.iny  are  »ccn  limping 
about  the  streets  on  crutches,  or  with  bodies  half  bent,  or  with  arms  in 
slings.  The  whole  duration  of  an  eiiidemic  is  gencndly  short,  iKiog  from 
two  to  seven  months,  according  to  Hirsc-h.  The  di.sea:u:  is  said  to  prevail 
chiefly  with  s^iltry,  cloudy  weather,  or  at  the  time  of  heavy  rains.  Indeed,  in 
temperate  climates  it  occurs  only  during  summer  and  autumn,  and  di.sapjiears 
when  frosts  set  in  ;  but  in  the  Weit  Indict  viccifatiudek  of  weather  seem  to 
have  no  way  interfered  with  its  cuune.  Its  diffuMon  from  one  country 
seems  plainly  to  be  clTft:te<i  by  human  intert-ourae.  Whether  it  is  contagious 
in  a  narrow  sense,  passing  frx>m  the  sick  directly  to  the  healthy,  .seems  hardly 
to  be  known  with  certainty.  Dr.  Stedman,  however,  sayrt  that  in  1^37,  it  was 
introduced  from  St.  Thomas  into  Frederick^iadl,  a  town  of  Santa  Cmt,  by 
some  young  ladies  who  went  to  reside  at  the  house  of  a  Major  S — ;  all  the 
members  of  his  family  were  atta<-ked,  and  a  few  da)-3  later  it  appeared  in 
the  next  house  and  iiffectcd  e»-ery  one  there.  Colholendy  rebten  that  an 
infant,  which  had  ukcn  the  disease  while  with  the  family  of  it.*  nurw,  was 
brought  home  to  its  mother — foor  daj-s  afterward  she  fell  ill ;  the  grand- 
moihcr  and  the  aunt  did  not  sec  the  child  until  the  day  after  its  arrival,  and 
ihcy  were  attacked  a  day  later  than  the  mother,  each  at  the  iaroe  hour. 
This  writer  also  gives  several  other  instances  which  indicate  that  the  iiicuba- 
lion  of  dengue  luts  four  daj-s. 
t8 
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INCUBATION  A«D  CDtTRSE — UOKIIID   ANATOMV — DIACKOSIS — QUESTION  Or  til 
CONTACIOt'S   OR    MIASMATIC    KA'11;RK. 

I  have  DOW  briefly  to  describe  a  disease  which  is  almost  limited  (o  Amcna, 
the  West  Indian  Islands,  snd  the  West  Co«I  of  Africa.  It  has  Boinctina 
been  imported  into  Europe,  but  never  maintains  itself  among  us.  In  Ifae 
E.-ist  it  is  allogelhci  unknown, 

Course. — The  incubation  of  Yellow  Fever  is  said  to  be  UHially  from  one 
day  to  fourteen  or  fifteen,  but  thercare  doubts  whether  it  mny  not  be  constdet- 
ably  longer  in  certain  cases.  There  are  sometimes  slight  prodromal  syiopIoiiB 
of  malaise,  headache,  etc.  ;  Initver}- often  it  sets  in  tjuilc  suddenly  with  ngon. 
extreme  depression,  and  all  the  other  symptoms  of  a  severe  ()yr(nial  illnea. 
Sometimes  it  proves  fatal  in  a  few  honrv,  with  collapse  and  lividity,  Mo« 
often  the  tem|>eraintc  rises  for  two  or  three  days,  until  it  reaches  105*.  la 
such  cases  the  face  becomes  flushed,  the  conjunctiva;  are  red  and  ferrety,  ind 
the  eyes  bright  and  -itaring.  Frequently  there  is  pain  on  one  side  of  the  fore- 
head, or  an  agonizing  pain  in  the  sacrum  ;  or  there  may  be  pains  in  all  the 
joints.  The  stomach  bet  omes  very  irritable,  and  rejects  its  contents  j  tie 
epigastrium  is  tender  to  pressure.  The  palate  is  reddened  and  icdcinatoui ; 
the  gums  may  be  swollen  and  inclined  to  bleed  ;  the  tongue  is  of  a  txigk 
crimson  color,  and  may  be  thi<rkly  furred  ;  at  a  later  stage  it  become*  clcaj, 
smooth,  and  raw  looking.  Consti|iatian  is  more  freijuent  than  diarrhCBL 
The  urine  is  very  scanty,  and  it  generally  contains  allnimen. 

About  the  third  day,  or  not  until  the  fourth  or  the  fifth,  the  skin  bccomei 
jaundiced  ;  the  urine  is  bile-stained  ;  but  the  fseccs  are  seldom  clay-colored- 
Hemorrhages  now  occur  from  various  surfaces  ;  epistaxis  is  frerjiieni ;  some- 
times there  is  a  initaneous  purpura;  the  vomited  matters,  fromlieing  "white" 
and  c6nNistiii)(  of  an  acid,  watery  li<|uid,  become  '-'  black,"  containing  daii 
brown  flocaili  or  maiises  of  altered  blood  corpuscles.  It  is  to  l>e  observed, 
however,  that  this  symptom  of  "  blai  k  vomit  "  occur*  only  in  the  more  x\tK 
forms ;  and  chiefly  in  such  as  end  fatally.  Thus,  during  an  ejiidemie  at 
Gibraltar,  in  1838,  I^uis  found  that  of  the  )\tticiiLs  who  died,  all  bnt  OBC 
had  it,  and  of  those  who  recovered  very  few.  According  to  Alvarcn^ 
however,  at  Lisbon,  in  1857.  there  were  no  fewer  than  forty  recoveries  xmoog 
cases  in  which  it  was  present. 

Haenisth,  the  writer  on  this  subject  in  Ziiem.<isen's  "Cvtlf>]Kcdia,"  who 
ha.s  himself  seen  the  disease  in  the  West  Indies,  states  that  there  is  ustully  on 
the  fourth  day  a  remission  of  the  pyrexia,  so  that  the  temi^erature  in  twehv 
hours  may  fall  nearly  to  normal.  At  the  same  lime  the  paiieni  loKs 
his  headache  and  experiences  so  much  relief  that  he  lanciex  htmsctf  onl 
of  all  danger.  The  stomach,  however,  stitl  remains  irritable  ;  and  ibc 
urine,  if  not  previously  albuminous,  now  becomes  so.  In  some 
the  improvement  is  i>emianent.  and  goes  on  to  complete  convalcvem 
But  more  often,  after  a  few  hours,  or  within  two  days  at  the  longest, 
change  acato  for  the  worse.     The  temperature  may  now  rise  until  it 
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but  sonietimes  it  remains  normal,  a».  Tor  insunce,  occurred  in  ibc 
case  of  «  gvnilanan  who  died  of  yellow  fever  in  London,  in  1878,  under  the 
an  of  Mr.  Leggatt  ("  C/in.  TVaJu.,"  vol.  xi). 

The  symiJicwns  at  thU  period  seem  mainly  to  defwnd  upon  disttirbancc  of 
the  renal  wcreiion.  The  urine  is  often  entirely  au])prc«<d  for  several  days 
together ;  it  alK-ays  conuinH  albumen  and  of^en  i::lhLs.  The  [Kttient  now  fslk 
into  an  ajntlietic  condition,  or  be  may  Ixxomc  violently  ddiriotis.  The 
|Kilsc  U  Knuli  and  thread-like,  wmetiinei  rapid,  wmetime^  slow.  The  jatin- 
dicc  inrreuet  luitil  the  skin  has  adarlc  inah<i^ny  color.  Hcmorrha^  con- 
tinue, blood  being  passed  from  the  whole  lenj^ih  of  ihe  intestine,  irom  the 
female  genitalia,  from  the  external  ear,  and  from  tlie  respiratory  xurlsice. 
DeaUh  it  intMlly  preceded  by  coma,  but  »>metimeM  it  occun  xuddc^nly,  the 
patient  bllinf;  luckward  upon  his  bed  after  a  state  of  violent  ex(  itemenl. 
But  rt;n>verymay  lake  pbce,  even  when  Ihe  case  hasappeared  very  ihre:iten- 
ing ;  the  temi>craiure  then  falls  quiikly  to  normal,  willt  profuse  sweating. 
The  modality  from  the  disease  seems  to  vary  widely  in  different  epideniio, 
being  loraeiimes  as  low  as  15  per  cent.,  sometimes  as  high  as  75  per  cent. 
The  symptom  of  most  value  as  regards  prognosis  at  an  advanced  sta^e  is 
nid  to  be  albiuninuria ;  if  the  amount  of  albumen  in  the  urine  diminishes 
n  the  ca.se  goes  on,  the  patient  is  likcty  lo  do  well ;  if  it  increases,  a  fatal 
termination  is  to  be  apprehended-  .\monf?  the  phenomena  which  are 
observed  dnrin;?  this  period  arc  suppurative  parotitis,  sloughing;  of  the 
scrotum  and  penis,  and  the  formation  of  boils  containing  blood  mixed  with 
pas.  Convalescence  is  alw'ays  slow,  atHl  several  weeks  elapse  before  the 
patient  regains  his  strength. 

It  must  be  added  that  during  an  epidemic  of  yellow  fever  very  mild  cases 
occur,  in  which  the  symptoms  arc  slightly  pronouncd.  The  pyrexia  is 
moderate  in  degree ;  there  is  but  slight  jaundice,  or  it  may  be  altogether 
absent,  or  may  appear  only  when  the  altatk  is  {using  off. 

Morhid  Atml^my. — Rigor  mortis  is  early  and  well  marked;  and,  accord- 
ing to  Niclly,  putrcfatation  is  rather  retarded,  which  is  certainly  contrary  to 
what  one  would  have  anticipated.  The  body  is  deeply  jaundiced.  Mr. 
Macdonatd  (in  "  Reynolds'  System  ")  sa}'s  that  the  discolor.-ttion  is  some- 
times more  marked  than  it  was  during  life.  The  heart  is  often  pale  and  soft. 
The  pleurx  are  ecchymoscd.  and  the  lungs  may  contain  infarctions.  There 
is  usiially  an  acute  calairh  of  the  whole  length  of  the  alimentary  canal, 
and  the  stomach  sometimes  shows  hemorrhagic  erosions ;  but  in  Mr. 
LegK^tt's  case  the  stomach  was  pale  and  its  mucous  membrane  showed  no 
swelling. 

The  liver  may  present  patches  of  3  bright  yellow  color,  or  its  tint  may  be 
that  of  fafi  an  /ait.  The  only  histological  change  which  is  usually  described 
in  it  is  that  llie  hepatic  cells  are  loaded  with  fat  globules  ;  but  in  Mr.  Leg- 
gatl's  case,  Dr.  Greenfvcld,  who  made  the  autopsy,  found  that  the  portal 
canals  were  crowded  with  leucocytes,  that  many  of  Ihe  bile  duct?^  were 
filled  with  swollen  epithelium,  and  that  the  greater  p.iil  of  the  he^Milir  cells 
were  undergoing  disintegration,  being  swollen  and  (used  together,  and  bre;iJc- 
ing  up  into  irregular  fragments.  It  may,  however,  be  a  question  whether 
the  infiltration  of  the  portal  canals  was  not  an  accidental  cirrhotic  change, 
due  to  habitual  indulgence  in  alcohol.  Dr.  Greenfield's  olncrtalions  are  of 
greal  interest,  as  tending  to  support  a  doctrine  upheld  by  I.iebcrmcister  in 
his  work  on  "Hepatic  Diseases,"  that  yellow  fever  is  nothing  else  than  a 
'•parcnch)Tnatous  hepatitis,"  dependent  upon  a  specific  infection.  The 
jaundice  in  this  disease  is  described  as  "  hscmatogenotis "  by  those  who 
I       distinguish   sharjily   between    hoimatogenous  and    hciutogcnous   fornvi   of 

■ice.     The  biliary  passages  are  found  free  from  obsiniction ;  the  gall 
er  contains  dark  green  or  tarry  bile. 
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The  sptccn  U  bul  slightly  if  at  all  enlarged ;  its  tissues  may  cvcq  Ix 
firm  and  healthy  looking.     The  kidnc)'!  arc  enlarged  and  may  show  |"  ma 
of  suppuration ;  in  ihe  case  already  referred  to.  Or.  Greenfield  fouod 
the  convoluted  renal  tubes  had  their  cpiihcliuro  swollen  and  proli: 
and  that  the  straight  tubes  contained  hyaline  casts ;  but  it  is  to  he  oU 
that  the  kidneys  were  in  this  instance  affected  with  chronic  diicaw,  j 
that,  therefore,  even  the  acute  changes  may  have  been  unconnected  wiifa  I 
yellow  fever. 

The  i/iatfnotit  of  yellow  fever  is  not  alivays  easy  except  when  it  is  I 
to  be  prevalent.     The  affection  vaoM  apt  to  be  mistaken  for  it  is  tt>c  tub 
form  of  remittent  fever.     I  have  given  cisewhete  the  distinctions 
them  (p.  i6i).     Other  diseases  that  must  be  borne  in  mind  arc  i 
fever  and  Ihc  various  forms  of  local  jaundice  attended  with  pyrexia. 

^lioti>0. — With  regard  to  the  origin  of  yellow  fever  there  have  beea| 
dtlTerences  of  opinion,  and  perhaps  the  lime  has  not  yet  arrived 
final  concluuons  can  be  arrived  at.     One  of  the  most  striking  fearata  i 
the  disease  is  that  its  infectious  principle  is  often  transported  by  vesscb  i 
one  i>lace  to  another,     I  need  only  cite  a  few  instances  which  have  bre 
historical.     Thus,  in  1823,  H.M.S,  "  Bann  "  carried  yellow  fever  from  Sion 
Leone  to  the  island  of  Ascension.     In  1845  the  "  Eclair  "  steamer 
it  ftom  the  coast  to  Bod  Visia,  one  of  the  Cape  dc  Verde  Islands.     In  1861  i 
was  conveyed  by  a  wooden  sailingship,  the  "Anne  Marie,"  fromHav 
to  St.  Naiaire,  in  France;  in  1S65,  by  a  similar  vessel,  the  •■  Hecb," 
Cuba  to  Swansea.     Moreover,  the  disease  frequently  posses  from  one  shi^l 
another,  not  only  where  ihey  have  been  lying  side  hy  side  in  the  sjiae  | 
but  also  on  the  hi^h  seas.     The  "  Anne  Mane,"  for  instance,  infcttcd  seta" 
other  vessels  which  liap|>cncd  to  be  brought  near  her ;  and  during  the  IcmjI 
epidemic  at  Swansea,  a  smack,  the  "  Elinor."  which  look  in  cargo  neu  if* 
"  Hecia,"  hud  h(rr  i.tcw  attacked  ader  they  had  left  that  pott  and  IvmJ  [c* 
to  Ijinclly.     So,  in    1795,  the  "  Hussar"  frigate  captured  a    Frcmh  i^  1 
the  "  Rai>on,"  on  which  yellow  fever  was  prevailing  ;  only  thiMt  pmontn 
who  were  believed  tii  be  in  perfect  health  were  transferred  to  the  Ee^a>> 
vessel,  but,  notwiihslanding  this  iirecaution,  the  disease  soon   broke  <nri  H 
buard  her. 

These  facts  are  readily  explained  by  the  hypothesis  that  yellow  fever,  lib 
typhus  and  the  exanthemata,  is  propagated  by  a  contagious  emanatioo  -  'i 
the  bodies  of  the  sick  ;  but  it  is  to  ne  observed  that  the  infection  ha»  ni:<^ 
been  found  to  cling  to  Ihe  hull,  or  perhaps  to  thecareo,  of  a  particular  it-« 
after  the  crew  have  been  paid  off.     In  the  "  Med.-Chir.  Rn>."  for  tK4$.M< 
subsequent  years,  there  apjiearcd  a  series  of  very  able  articles,  which  si 
now  known  to  have  proceeded  from  the  pen  of  llw  laie  Dr.  I^ukes.    H« 
professes  to  furnish  unequivocal  proof  that  tlie  disease  is  sometimes,  if  od 
always,   contagious.     He   relates  in    full  detail    the   tircumsionccs  it'ii' 
attended  the  diffusion  of  it  in  BoA  Visia  from  two  soldiers,  belonging  !■    ' 
fort,  who  were  lodged  while  ill  in  thcchicf  town  of  the  island,  Porto  Sil  \--- 
as  well  as  from  a  laborer,  who  brought  it  direct  from  the  "  EcUir" 
another  town,  Rabil ;  and  in  each  case  he  shows  that  the  next  |>er»oas  i 
attacked  were  chose  who  lived  close  lo  the  patients  and  visited  them. 

On  the  other  hand,  most  of  those  who  have  had  the  latgcst  act|iuin^j: '* 
with  yellow  fever  have  disbelieved  in  its  contogiousneas,  in  the  ordmi:: 
sense  of  that  term,  and  many  facts  have  been  adduced  m  supjiofl  of  ^** 
view.  One  is  that,  as  Griesinger  has  pointed  out,  the  disease  uAt* 
remains  localized  upon  the  sea  shore,  or  m  close  proximity  to  the  tssl) 
of  ft  navigable  river  ;  ii  may  u\'en  confine  itself  to  a  sm.ill  part  of  a  V^^ 
town  in  the  immediate  neighborhood  of  the  harbor.  Thu^,  when  it  pM" 
vailed  at  Lisbon,  in  1857,  one  hundred  and  eighty-two  pcnons  aneaau)  <■ 
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■vc  left  the  ciiy  for  dilTereiil  places  in  Pftriiigal,  carrying  with  th«m  ihe 

lUcasc,  and  eighty-sis  died,  but  m  no  iosLiiicv  n-a.i  it  conimunicated  to  ihe 

Dihcr  penons  in  the  places  whither  they  went.  In  1(165  ^^-  Hucbanan,  having 

Jnvestigaicd  with  gn^t  care  the  local  epidemic  at  Swunsea,  came  10  the  con- 

lusion  thai  "  the  evidence  tending  10  n^alive  pergonal  conlagion  was  about 

.  strocg  as  such  evidence  can,  by  its  itature,  ever  Iw." 

There  arc,  at  the  pre^nt  lime,  two  aliernaiive  hypotheses ;  one,  Ihal 

the  disease  i«  miasmatic -contagious ;  the  other,  that  it  is  simply  miasroatic. 

The  first  of  tlicsc  is  held  by  some  recent  German  wrilets,  but  1  am  not 

acquainted  with  any  facts  which  support  it ;  I  do  not  know  of  any  instance 

in  which  yellow  fever  has  been  traced  to  tlrinking  water,  nor  docs  there 

seem  to  be  any  reason  to  sup^io^e  that  the  evacuations  of  the  sick  contain  a 

poLsiin  which  enters  the  soil,  and  then  undergoes  a  further  stage  of  develop- 

ocnt  which  fits  it  for  re-entcnng  the  human  body.     Bui  there  seems  to  be 

juch  to  be  said  in  support  of  the  view  that  the  infective  principle  is  a  pure 

miasm.     By  this  I  do   not   mean  that  it    is  identical  with  malaria.     Dr. 

,     Parkes.  indeed,    in  the  articles   alwve   referred  to,  maintains  that  yellow 

Hfe\'cr  is,  or  may  be,  developed  out  of  ague,  which,  in  (net,  undergoes  coo- 

^Kersion  from  a  non-contagiots  into  a  contagious  disease.     He  considers  it 

^Hd  have  been  proved,  for  example,  by  Dr.  Bryson,  that  when  the  '■  Eclair" 

^Beft  Sierra  Lvonc  on  her  way  to  Bai  Vista,  there  was  no  yellow  fc^er  in 

the  former  place,  so  that  the  crew  of  that  vessel  must  be  supposed  to  have 

derived  the  fever  from  the  usual  "endemic  sources,"  to  which  they  were 

"exposed  in  a  most  intense  degree,  both  in  their  bati  services  and  in  the 

^^ihealthy  anchorages  to  which  the  nature  of  their  duties  drove  them." 

^Ko.  again,  he  cites  the  case  of  a  party  of  men  detached   from  H.M.S, 

^P  Syren,"  intlic  Banana  Islands,  in  the  sunsmer  of  1847  '•  among  these  men, 

^Bccording  to  Dr.  Bryson,  a  scries  of  cases  of  fever  arose,  of  which  "  the  first 

^**M  of   a  purely  endcmical  character,  while  the  later  ones  merged   into 

yellow  fcvci  with  black  vomit." 

The  ultimate  decision  of  pathologists  as  to  this  question  will  doubtless 

be  governed  to  a  great  extent  by  their  judgment  as  to  the  development 

of    contagious    ervsipclas,    or    of     diphtheria    from     simple     non-specific 

affections.     But    there    is  one  fact    which  seems  to  point  strongly  in  the 

opposite  direction,  namely,  that  yellow  fever  protects  against  itself,  so  thai 

a  person  seldom  has  it  a  second  lime.     I   must  admit,  however,  that  this 

^bircumsiancc  is  deprived  of  some  of  its  force  by  the  further  facts  that  mere 

^ftcsidcnce  in  a  hot  climate  seems  also  to   impart  a  considerable  degree  of 

^Emmuniiy  from  yellow  fever,  and  that  negroes  arc  scarcely,  if  at  kII,  more 

^Susceptible  of  this  disease,  than  they  arc  of  ague. 

A  particular  instance  in  which  yellow  fever  is  supposed  to  have  been  set 
up  by  the  emanations  from  swampy  ground  in  Barlxtdocs,  among  Ihe  men 
of  two  regiments,  in  1841,  is  recorded  by  Mr.  Lau-son  in  the  "  Lancet"  for 
1S79.     And  it  H  obvious  that  the  facts  cited  b^'  Dr.  Purkcs  with  regard  to 
the  spread  of  Ihe  disease  at  Bod  Vista  arc  quite  consistent  with   the  hypo- 
thesis ihat  the  infective  principle  of  the  disease,  having  once  been  intro- 
duced into  the  island  from  the  "  Eclair  "  upon  clothing,  or  upon  the  pcr^ms 
of  those  who  bnded  from  the  ship,  or  having  been  carried  into  I'orlo  Sal 
Rcy  by  the  soldiers  who  were  taken  ill  in  the  fort,  afterwards  established 
itself  in  Ihe  toil,  and  flourisfied  as  a   pure  mi.ism.      And  it  seems  very 
proliablc  that  when  infection  clings  to  the  hold  of  a  ship,  the  requisite  nidus 
^^br  the  specific  microzyme  is  afforded  by  the  bilge  water. 
^K   J^fv^hytuxit. — If   yellow   fever  is  a  miamastic  disease,  the   precautions 
^Brhich  should  be  adopted  in  order  to  prevent  its  transport  from  one  country 
^||d  another  may  be  greatly  simplified,  in  comparison  with  the  regulations  laid 
^^down  until  recently  by  the  best  authorities,  as,  for  instance,  by  M.  Matter  in 
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Franc«,  aflcr  the  St.  Nazaircrpidcmic,  in  tS6i.  As  Mr.  Simon  renuiriaiBt 
"Eighth   RcitOTt,''   the  segregation  of  persons    arriving  from  an  in' 
town.  And  ihcir  confincmcni  in  a  lazaret  for  n  dclinite  period  of  time, 
on  [his    view,    superfluous;    and    in    a    trading    coiinlr)'    like     KngL 
all  but  impracticable,     llic  points  lo  which  the  whulv  enervie*  uf  a 
unitary    officer    should    be    directed    are    the   isoUtion    and    diiinrei 
of  the  vessel  which   is  known  or  suspected   to  contain  the  vinu  ol 
disease.     It  should  be  compelled  to  anchor  st  a  distance  from  all 
vevels ;  and  every    pari   of  the    hold   should  be  thoroughly  cleanttd- 
would  now  be  advisable  lo  use  carbolic  acid  for  this  ptirjmwe,  rather 
the  chloride  of  lime,  which  M.  Mdier  recommended.     The  cargo,  md  I 
clothes  and  other  elTccts  of  the  sailors  and  passengers  nhould  be  dninf 
at  the  same  time. 

The  necessity  for  stringent  precautionary  meaMires  agairt-st  the  de 
ment  of  yellow  fever  in  England  and  in  other  temperate  climates,  t», ' 
ever,  very  much  diminished  by  a  circumstance  whicn  I  liave  yet  to  menii 
namely,  that  a  high  external  temperature  is  believed  to  l>e  a  ver)'  impon 
if  not  essential,  factor  in  its  Ktiotogy.  It  has  generally  been  said  te ' 
inevitable  of  mainiaining  itself  except  in  hot  climato;  and  I  may 
that  ihis  affords  a  further  r<.-ason  for  suppoMng  that  its  infertive  prin 
multiplies  itself  outside  the  hum^n  body  and  where  it  is  freely  expoitd  ' 
atmospheric  influences.  The  regions  in  which  the  dii-ease  commonly  | 
vails  are  all  situated  near  the  ei|u;itor ;  and  ihe  occurrence  of  a 
epidemic  within  the  temperate  tone  seems  constantly  to  be  aioociatcd  i 
an  cxcqjtionaily  sultry  state  of  Ihe  weather  at  the  time.  This  w*s 
caM  at  St.  Naxaire,  in  France,  when  it  developed  it*elf  there,  in  ittil 
and  also  at  Swansea,  in  1865.  The  latitude  of  thai  place  Iwing  51^ 
17",  which  is  beyond  the  geogmphical  limit  usually  laid  down  for 
disease.  So,  again,  upon  low  coasts  and  near  the  mouths  of  riven. 
worst  months  are  generally  July,  August,  and  September :  althoufh 
small,  rocky  islands  within  the  tropics  the  period  of  the  year  from  '~ 
to  February  is  staled  lo  be  the  most  dangerous.  Of  late,  bowe\TT, 
exceptions  have  been  recorded  to  the  rule  that  the  infective  iirinciplc  1 
yellow  fever  cannot  resist  cold.  Thus  Dr.  Archibald  Smith  recorded,  in  the  f 
volume  of  the  "  Ti-ai'iaetiiws  0/  the  £fiidtmiWagua/ SMtr/y,"  the  fact  ihali 
1855  it  prevailed  at  Cuico,  in  the  Peruvian  Andes,  where  (ils  he  was  infor 
the  temperature  of  summer  rarely,  if  ever,  reaches  65°  Fahr.  in  Ihe  shade^ 
and  also  in  Cerro  Pasco,  with  a  mean  tem|)croture  of  44°  by  day.  So, : 
Mr.  Leggatt's  jiatient,  who  died  in  London,  was  taken  ill  on  March  it 
1878,  the  mean  ieTiii>erature  of  the  four  previous  da)-*  having  l»een  S4°- 
had  arrived  at  Southampton  from  Rio  (where  the  disease  was  epidemic) 
March  17th.  There  had  been  three  cases  of  yellow  fever  on  boan)  the:' 
on  her  voyage  home  ;  at  that  time  the  days  are  said  to  have  lieen  hot,  I 
Ihe  nights  cool,     Afterwards  the  weather  had  been  cold. 

Tna/MfHt.—Tht   treatment    of   yellow  fever   is  mainly    symptOE 
Quinine  has  no  specific  influence  on  the  diMase,  Inii  it  doubtless  acts 
tonic.     .'V  gentle  laxative,  or  an  enema,  is  employed  at  the  lieginning. 
cold  pack  seems  lo  be  wseful  in  man^'  cases.     For  the  relief  of  sacral 
dry  nipping  may  Ik  used,  or  a  blister  may  be  apjilied.     The  irhlabib 
of  the  stomach  may  l>e  checked  by  a  hypodermic  injection  of  morphia,  or  I 
the  adminl'^  ration  of  a  few  drops  01^  chloroform  or  of  rhlorodyne.     la 
water   is    also   mentioned   as  serviceable   in  this  direction.     The  jutitat'i 
strength  must,  of    course,  be  kepi   u|)  as   much  as  possible,  by  beef  Io| 
but    olond  liniiid-1,    such    as    thin    arrowroot,    barley-water,    or    chick 
broth,    are   olten  best    retained     by    the   stoiiuch.      Gum-water,  made 
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Iving  three  drachms  of  pure  gum-arabic  in  six  ounces  of  cold  water, 
>een  recommended  to  be  given,  a  tablespoonful  every  hour  ot  two  when 
late  of  the  tongue  indicates  that  the  mucous  membrane  below  is  raw 
irritable.  Ice  is,  of  couree,  to  be  used,  if  it  can  be  obtained ;  and  it 
s  to  be  the  usual  practice  to  allow  the  patient  brandy  well  diluted  with 
r,  or  sotne  effervescing  wine,  such  as  champagne. 


ERYSIPELAS. 


DBPtMtnON  Of  THE  DISEASE — CONTAGIOK — SlfSaVK   NATURE — IHCL 
THE  PHLtGMONOUS   mUM — INCUBATIOK,  OMSCT  AWD  COUItSE — UUX 
KK  VS I P  EL  AS —  Dl  AC  KOS I S —  PROUXOSIS — TR  BATM  KNT. 

Erysipelas  is  one  of  those  diseases  of  which  the  literature  dates  tudi  Ml 
Hippocrates ;  medixv&l  synonycos  for  it  arc  (pin  sactr  and  "  St.  Anihoo^t  ] 
fire;  "  in  Scotland,  it  is  called  the  "rose,"  a  name  which  is  also  gives  to k 
throughout  Germany.     There  have,  however,  been  very  great  dilTerean) 
of  opinion  as  to  what  affections  should  be  included  under  these  desigtutMU. 

Some  physicians,  especially  in  Prance,  have  been  anxious  to  separate  fraa 
the  cases  which  are  seen  in  surgical  practice,  of  erysipelas  attacking  the  I 
and  the  body  after  injuries,  a  " medical  erysipelas "  of  the  face  and  bead;! 
England  this  distinction  received  Sir  Thomas  Watson's  suppori,     Anoth 
distinction,  which  at  one  time  cau.ied  much  dis<:uisJon,  was  that  between  i 
sipelas  and  erythema.  Thelatteriermisappliedtovariousformsofsuperfi 
inflammaiion  of  the  skin,  some  of  which  will  be  described  elsewhere  in  thi^ 
work,  but  there  can  be  no  doubt  that  it  has  sometimes  been  held  to  inch 
cases  which  really  were  examples  of  mild  erysipelas.     But  if  the  kojk  of  I 
word  erystpelu  has  thus  been  unduly  narrowed  in  one  direction,  in  ana  " 
direction  it  seems  to  have  been  made  lar  lou  wide.     Many  English  saij 
regard  as  "erysipelatous"  almost  alt  possible  forms  of  spreading  inHin 
lion  of  connective  tissue,  including  even  such  a  diffuse  affection  qI  the  n 
peritoneal  stmctures  as  that  which  is  apt  to  arise  after  operationt  on 
rectum  oron  other  pelvic  organs.  This  view  is  strongly  objected  to  br  Go 
writcn,  among  whom  Volkmann,  in  the  "  Handbuch  "  of  Piiha  and  Bill 
must  be  specially  mentioned.     They  will  not  even  allow  that  wc  arc  riglt  ij 
describing  under  the  name  of  "  phlegmonous  erysipelas"  cases  of  sapfNlc 
tion  or  gangrenous  inflammation,  attended  with  intense  redness  of  the  ifco 
but  affecting  equally  the  subcutaneous  and  even  the  intermuscular  texti 

It  is  clear,  I  think,  that  the  settlement  of  all  these  questions  most 
matcly  depend  upon  srtiological  considerations.     Erysipela-t  is  a  cont 
disease.     Of  its  propagation  by  contagion  several  examples  were 
many  years  ago  by  Dr.  Wells,  the  celebrated  author  of  the  "  Essay  on  De*^^ 
For  a  long  time  continental  observers  disputed  the  posiibility  of  loctii 
occurrence,  but  Volkmann  cites  more  than  a  doien  instances  of  it,  and  ki 
now  universally  admitted.     Perhaps  the  most  striking  series  of 
have  been  recorded  was  brought  before  the  Paris  Academy  in  1864.  by  I 
Blin,     One  of  the  surgeons  ai  the  Lariboisitfrc  Hospital  had  under  his  1 
two  patients  suffering  from  erysipelas,  when   he  was  himself  wiicd  with  M 
A  medical  friend  from  Guise  visited  him  and  fell  ill  after  rcturniitg 
that  place,  where  no  other  case  of  the  disease  then  existed.     That  gentl 
roan's  servant  was  attacked,  and  also  a  relative  who  came  to  see  him,  u 
who  lived  in  the  neighborhood.     The  latter  gave  erysipelas  to  his  wife,  aodj 
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■  foenben  of  another  fumlly  who  were  repeatedly  in  contact  with  them 

;  Ibeir  illnes,  suffered   in   ihcir  turn.      I''rnm  this  family  the  disease 

[  to  two  SUtcr*  of  Mercy,  and  they  carried  it  to  their  home  and  gave  it 

I  h)  4  medical  man  who  attended  ihcm,  and  from  whom  it  pa^cd  to  his 

'  (u  the  simplett  view  of  the  matter  i*  to  regard  erysipelas  as  not  only 
iiagioqi,  but  s^eific.  in  the  senile  of  being  always  dependent  upon  the 
Birance  into  the  body  of  a  definite  vintt  from  without,  and  in  support  of 
ixh  *n  opinion  very  much  may  be  taid.  It  is  a  great  misukc  to  suppose 
bat  lhedi*ea^,  like  py.\-mia.  neoeaarily  becomes  prevalent  wherever  sur- 
1  pat ienbk  are  crowded  together  and  are  iilaced  under  unfavorable  condi- 
In  the  Crimean  war.  in  the  Austro-I'nissian  war  of  i866,  and  in  the 
-German  war  of  1870  re|icated  examples  presented  themselves 
[hMptlaU  which  it  was  impotsiblc  to  keep  healthy,  and  yet  erysipelas 
to  appear.  On  the  other  hand,  there  have  been  many  instances 
^irhicb  it  has  prevailed  epidemically,  sometimes  in  a  single  ward,  or  in 
'  wards  of  some  one  hospital,  sometimes  in  various  institutions  of  a 
'  or  town.  Whether  it  ever  spreads  as  an  epidemic  over  the  inhabitants 
rntirc  district,  like  the  exanthemata,  is  more  doubtful.  Between  1S41 
1854  th»  is  Slid  to  have  been  the  case  in  various  pans  of  the  United 
but  both  Volkmann  and  Hirsch  are  of  opinion  itiac  tlic  disease  was 
ly  different  from  erysipelas  and  allied  rather  ro  diphtheria.  In  a  hos- 
the  poisoti  of  erysipelas  often  clings  to  particular  waids,  and  even  to 
iilar  beds,  with  extreme  obstinacy.  Mr.  Savory,  in  the  "  Brit.  Mtd. 
m."  for  1873,  remarks  that  at  St.  Bartholomew's,  during  a  small  epidemic 
neb  orcuned  there,  the  disease  almost  always,  in  passing  from  one  person 
another,  attacked  the  nearest  patient  who  had  an  open  wound.  And  Mr. 
blorgan,  in  "  Holmes'  System  of  Surgery,"  cites,  on  the  authority  of  Dr. 
Vbdfcllow,  a  most  extmordinaty  instance  in  which  it  spread  in  regular 
rder  throujihout  a  ward  of  thirteen  beds,  to  almost  every  jntient  in  turn, 
down  one  side  of  the  ward  and  then  up  the  other  side.  Even  where 
.  wetns  to  adhere  most  closely  to  a  particular  ijiot,  it  may  be  that  it 
comet  from  a  tittle  distance  off.  A  case  in  point  is  related  by  Mr.  de 
It  bavins  been  found  at  the  Middlesex  Hospital  that  the  patients 
adjacent  beds  with  a  window  between  them  were  specially  apt  to  be 
rurked,  the  sm|>icion  arose  that  this  might  be  due  to  the  presence  of  a 
tat  tnn  in  the  area  below.  This  was  cleaned  out  and  there  were  no 
inbcr  caies.  But  two  ^rears  later  the  disease  reappeared,  whereupon  it 
pv  feond  that  the  dust  bin  had  acain  become  foul,  although  no  unpleasant 
Pbtjuiu  from  it  could  be  delected.  The  adoption  of  the  same  measures  at 
elbre  rendered  the  beds  again  healthy.  In  this  instance  it  might  perhaps 
■  doubted  whether  the  impure  air  actually  conveyed  a  poison  to  the 
kbeoiB,  oe  whether  it  merely  predisposed  them  to  be  attacked.  Hut  no 
■^(OTbi  KCnis  to  he  admissible  in  regard  to  another  set  of  cases,  recorded 
BKKooig,  of  Kottock,  in  the  "  Ar(k.  4.  HtilkunJt"  for  1870.  In  the 
miM  of  that  town  a  small  epidemic  was  clearly  traced  to  infection  from 
te  cnahioo  of  the  o|>eraEing  table,  which  cushion  had  become  deeply  dis- 
jtond  by  dried  blood  from  former  patients ;  from  the  day  when  it  was 
RBOved  BO  froh  case  of  er)-si|)elas  occurred.  The  cushion  was  now  soaked 
I  wWee,  cBd  a  brownish  solution  wat  obtained,  which  was  inoculated  ii)>on 
ro  rabbits,  with  the  result  that  one  of  them  had  an  affection  whirh  closely 
ibled  erysipeUs.  Dr.  J.  Orlh,  of  Elonn,  has  since  recorded  in  \\\c"  Ann. 
f.  /'•i/4."fori873, 2  series  of  experiments  by  which  he  has  demon.strated 
[pCM^ity  of  infecting  rabbits  by  the  subcutaneous  injection  of  fluid 
I  frmn  an  erysipelatous  bulla  in  man;  healsotransmitted  the  disease  from 
to  nbbtt  by  inoculating  with  liquid  from  inflamed  and  oedematous 
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parts  of  the  skin  snd  even  with  blood  from  animals  already  infected,  tbt' 
ciysipdas  can  be  convcyvd  in  a  siraiUr  manner  from  one  human  being  U 
another  seems  to  be  cslablished  by  an  old  observation  made  by  Doepp.  wti 
vaccinalcd  nine  children  with  lymph  from  a  child  who  on  the  followin;  6q 
fell  ill  with  erysipelas;  all  were  attacked  by  it.  Orih  found  motionls 
micrococci  both  in  ihe  Suid  with  which  he  began  his  experiments  on  rabb^ 
and  in  ihal  which  he  subsequently  made  use  of.  He  cvro  succeeded  in  ((fr 
duein^  erysipelas  by  inoculating  animals  with  micrococci  that  had  unde/gm 
artificial  cultivation.  The  presence  of  such  organisms  ia  crysipelAt  b^ 
indeed,  been  previously  demonstrated  by  Hlltcr,  not  only  io  tbsuesa8cc*4 
with  the  disease  and  in  the  aedematous  fluid  which  saturates  them,  bulcia 
— in  small  numbers — in  the  blood. 

Thus  a  good  case  seems  Co  be  made  for  the  view  that  erystpelis  ii  I 
specific  disease,  and  for  my  own  part  I  am  strongly  of  the  belief  thit  I  ' 
will  be  Ihe  conclusion  at  which  pathologists  will  nltimately  arrive, 
present,  however,  many  observers  hold  a  very  different  opinion  with  i 
to  it.  Mr.  Hutchinson,  as  I  have  remarked  at  p.  39,  considers  it  to  1 
to  the  class  of  diseases  which  he  terms  "contagious  infUramations."  Hci 
convinced  that  it  is  often  set  up  by  a  draught  of  cold  air  blowing  apMI 
wound,  as  when  a  hospital  ward  has  its  windows  kept  open  all  nighi. 

We  roust  now  revert  to  the  ({uestioni  of  the  relations  between  Ihe ' 
forms  of  disease  that  have  been  included  under  the  name  of  erysipelas, 
regards  the  "spreading  inflammations"  first  mentioned,  Votkmann  hit 
admits  that  acute  diffused  suppuration,  severe  diphtheria,  or  even  pueti  , 
fever,  when  introduced  into  a  nospiial  free  from  erysipelas,  often  tomutkr 
starting  point  of  an  outbreak.  He  cites  acase  by  Pujos,  in  which  a  dud  «t« 
bad  a  severe  gunshot  wound  of  the  foot  died  of  erysipelas,  or,  as  be 
"pseudo-erysipelas,"  which  in  several  places  had  passed  on  to  gAngrctir 
brother,  who  allcndcd  htro,  wu  attacked  with  erysipelas  of  the  face,  anOs 
¥rasannrse;  and  several  other  persons  became  affected  with  phlegtnoora 
in  flam  mm  ions.  Volkmnnn  adds  that  those  who  attend  upon  cases  of  paer|«nl 
fever  often  become  the  subjects  of  facial  erysipelas.  Such  occurreoce*  tn 
the  more  striking  because  it  is  admitted  on  all  hands  that  coniagioiHBca  ■ 
a  far  less  conspicuous  feature  of  erysipelas  (ban  it  is  of  many  speeifa 
maladies.  But,  after  all,  it  is  quite  possible  to  account  for  them  wuhori 
giving  up  the  view  that  erysipelas  is  a  specific  disease.  It  may  be  ill* 
there  are  certain  cases  of  puerperal  fever,  or  of  cellulitb,  or  of  ditTat(£ 
phlegmonous  inflammation,  which  owe  their  origin  to  the  poison  of  -^^ 
sipcliis,  and  that  these  cases  alone  arc  capable  of  reproducing  it  in  their  1  ' 
Or  it  may  be  that  just  as  in  cultivation  experiments  there  is  great  dif&cail] 
in  keeping  fluids  free  from  accidental  contamination  with  oiher 
besides  those  which  one  wishes  to  develop,  so  the  discharges  from  dis 
surfaces  in  living  patients  afford  a  favorable  nidus  for  the  growth  of  < 
kinds  of  microzymcs  which  may  have  no  relation  to  the  complaints 
which  these  persons  are  suffering. 

Until  recently  it  was  thought  that  erysipelas  of  the  face  and  bcid.^ 
physicians  see  it,  difl'cred  altogcthci  from  the  surgical  affection  in  one  < 
important  respect,  namely,  in  appearing  upon  the  unbroken  skin,  and  in 
pendently  of  any  wound  or  abrasion.     1  believe  that  Trousseau  was 
first  to  point  out  that  it  very  oftcD  has  a  starting  point  in  sotne  slight  I 
of  surface,  as  from  a  suppurating  pimple  at  the  angle  of  the  eye, 
the  patient  may  have  scratched,  or  from  a  trifling  eczemalous  eruption 
the  nose,  or  from  a  fissure  at  the  corner  of  the  mouth,  or  even  from  a  I 
gum  due  to  a  decayed  tooth,  or  from  a  herpetic  affection  of  the  fauces, 
view  has  since  been  adopted  both  by  Volkroano  and  by  ZQUer.     The  1 
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careful  Kcord  thai  I  have  met  with  of  observaiions  made  for  Ihe  purpose  of 
te^iDg  its  corre<:(Des&  U  by  Kuiiig.  Among  iwenty-nine  caus  of  erysipelM 
of  Ibe  &CC  or  scalp  which  occurred  in  the  inmates  of  a  prison  al  Ziegcnhain, 
fifteen  were  traceable  to  previous  injury  of  the  affected  parts ;  in  the 
remainder  no  such  suriin^  point  could  be  found,  but  in  all  of  the£e  the  face 
was  the  seat  of  the  diseaii:,  and  in  many  of  them  it  was  so  much  swollen 
when  the  patient  was  first  admitted  tliat  no  complete  examination  could  be 
made. 

The  supposition,  of  course,  is  that  the  contagious  virus  of  the  disease 
settles  upon  the  spot  which  i>  afterwards  lu  l>ecoine  the  seat  of  the  erys^e- 
latous  inflammation,  and  that  infection  of  Ihe  blood  is  secondary.  Tlie 
complete  want  of  symmetry  in  the  distribution  of  the  cutaneuus  affection 
may  be  mentioned  as  affording  a  strong  argument  in  favor  of  this  view. 

Watson  mentions  cases  in  which  the  intubation  of  erysipelas  appeared 
to  last  a  week,  and  Murchison  states  that,  in  his  experience,  it  was  from 
one  to  three  or  four  days.  There  \%  reason  to  believe  thai  during  this 
time  local  change*  are  actively  going  on,  although  there  is  no  obvious 
inflammation  of  the  skin.  For  it  had  long  ago  been  noiiccd  by  Frank 
and  by  Chomel  that  the  development  of  erysipelas  of  the  face  is  often  pre- 
ceded by  pain,  tenderness,  and  swelling  of  the  cerviral  glands ;  and  Mr. 
Busk  informed  the  late  Campbell  de  Morgan  that,  after  close  observation  of 
a  large  number  of  cases,  he  was  convinced  that  this  was  an  invariable 
occurrence.  The  most  probable  explanation  of  it  seems  to  mc  to  be 
that  inflammatory  exudation  i^  really  taking  place,  but  that  the  lymphatics 
carry  off  the  effiued  nutlets  a.%  fa^;t  as  Ihcy  appear.  The  possibility  of 
such  a  modification  of  the  inf1:imniatory  process  is  expressly  admitted  by 
Cohnhcim.  Doepp's  vaccination  cases,  too,  seem  to  show  that  the  infective 
microzymes  of  the  disease  inust  at  the  same  time  be  multiplying  themselves 
locally,  for  it  will  be  remembered  that  the  lymph  which  conveyed  erysipelas 
was  taken  from  the  arm  of  a  child  in  whom  the  disease  did  not  appear  until 
the  following  itf.  Nor  is  there  any  difficulty  in  imagining  that  the  blood 
may  even  at  this  early  period  be  contaminated,  both  with  microjtymcs  and 
with  inflammatory  products,  whether  by  direct  absorption  through  the  virus 
or  by  transmission  from  the  lymph  glands  onward  through  the  thoracic 
dtKt.  And  thus  it  is  quite  easy,  without  the  hypothesis  of  a  primary 
blood  infection,  to  account  for  the  production  of  constitutional  symptoms, 
which  seem  to  be  premonitory  of  the  local  affection,  although  of  course 
they  arc  really  not  so,  Watson  says  that  before  the  outbreak  of  ery- 
sipelas tiie  patient  ollen  feels  ill,  shivery,  feeble,  languid,  and  often 
drowsy;  that  his  pulse  is  very  frequent ;  that  he  may  suflfcr  from  nausea, 
vomiting,  and  even  dtarrhcca.  It  must  be  added,  however,  that  he  speaks 
of  sore  throat  "  as  an  early,  and  almost  a  con§lant,  accompaniment  of  the 
complaint."  Volkmann  declares  that  in  the  many  cases  in  which  he  has 
watched  the  development  of  erysipelas  in  patients  already  in  hospital,  whose 
temperatures  had  been  systematically  observed  foi  some  time  previously,  he 
has  never  seen  any  prodromal  symptonw  whatever.  In  his  opinion,  when- 
ever they  seem  to  be  present,  the  fact  really  is  that  the  local  alfcction  has 
already  begun,  but  in  some  deeply-seated  part,  so  that  it  remains  undis^ 
covered.  Now,  Trousseau  has  maintained  that  erysipelas  of  the  face  often 
starts  from  the  mucous  membrane  of  the  palate  and  fauces,  and  reaches  the 
skin  by  passing  outward  through  the  nostrils,  It  is  obvious  that  such  an 
affection  might  well  account  for  the  early  swelling  of  lymph  glands,  to  which 
I  have  already  alluded.  The  matter  is  therefore  one  which  needs  further 
investigation. 
A  case  in  point,  which  interested  me  very  much,  came  under  my  obscr- 
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valion  in  iSSi.  A  man  who  had  had  jnundke  for  some  time  ms  admitted 
under  my  care,  on  Judc  14th.  MU  temperature  was  then  105°.  He  said 
that  his  febrile  symptoms  had  begun  with  a  slight  rigor,  on  the  evcnLng  of 
(he  ud.  I  cotild  not  make  out  that  there  was  any  pylephlebitis  or  olhtt 
local  alTection  of  the  liver  to  account  for  the  pyrexia.  On  the  aC^lh.  the  end 
of  the  nose  was  fouud  to  be  red,  and  a  bhish  of  erysipelas  soon  spread  otci 
the  face.  It  was  then  remembered  that  when  he  first  came  into  the  hospitll 
he  complained  of  sore  throat,  and  was  hoarse,  and  that  on  the  351b  ths 
cltDical  clerk  had  noticed  the  submaxillary  glands  to  be  swollen. 

The  offrf/ of  erysipelas  is,  indeed,  usually  sudden,  and  it  is  often  matit 
by  rigors,  but  in  persona  already  suffering  from  a  febrile  illness  the  increas* ' 
of  pyrexia  may  be  comparatively  trifling.     The  late  Dr.  Woodman  fin  his 
translation  of  Wundcriieh's  work)  remarks  that  even  in  adults  epileptifona 
convulsions  are  not  uncommon.     The  temperature  may  rise  in  twelve  honi 
to  104",  and  usually  reaches  iK  /as/igium,  which  may  be  at  log**  or 
106°,  within  the  firet  two  or  three  days. 

Soon  after  the  fever  sets  in,  some  part  of  the  skin  begins  to  bum 
tingle  and  becomes  red  and  swollen.  The  redness  rapidly  deepens  into  1 
crimson  blush,  which  under  pressure  momentarily  fades,  but  returns  ts 
soon  as  the  pressure  is  removed.  Its  extent  increases  until  in  a  day  of  (wo 
it  perhaps  covers  the  whole  of  the  face.  Where  it  is  spreading,  it  fau  a 
sharply -de  fined,  raised  border,  beyond  which,  however,  projcctinR  proeeses 
advancing  into  the  subcutaneous  tissue  may  be  felt  with  the  finger.  Od 
the  other  hand,  where  it  is  stationary,  its  edge  fades  off  gradually  into  tiM 
healthy  skin  beyond.  There  is  extreme  swelling,  especially  wlwre  the  ikin' 
is  loose,  as  upon  the  eyelids)  these  become  converted  into  rountlcd  (uomi^ 
nences,  and  it  is  imposible  to  separate  them,  so  as  lo  get  a  view  of  (b 
eyelMlls.  The  features  are  so  altered  that  the  patient  would  not  be  recoi-' 
nised  by  any  one.  The  ^lurfacc  is  tense  and  shinini;,  though  it  may  be  made 
to  pit  by  keepinfc  up  a  little  ;;^nile  pre»ure  upon  it.  There  are  often  a  few 
vesicles  siraitered  here  and  there,  or  even  bleb*,  which  may  reach  a  larje 
sixc.  Moreover,  Volkmann  confirms  a  statement  originally  made  by  Saoxuii 
that  with  a  lens  minute  miliary  voictes  can  always  be  seen. 

For  three  or  four  days  the  disease  may  go  »»  spreading,  until,  if  it  began 
upon  (he  face  or  the  head,  it  may  cover  the  whole  surCice  down  to  the  root 
of  the  neck.  Volkmann,  however,  remark.i  that  the  chtn  always  renuttu 
untouched  by  it.  The  conditions  which  determine  its  advance  in  one  line 
rather  than  another,  have  lately  l>een  carefully  studied  by  Pfleger,  who« 
views  are  cited  by  Ziilxer  with  approval.  It  would  seem  that  this  depencls 
mainly  u|mn  the  arrangement  of  the  subcutaneoui  connect ive-tiiMue  bundle*; 
they  everywhere  interlace,  so  as  to  form  rhomboidal  me»hes,  but  these  are 
usually  horixontal  or  obliipie,  whereas  upon  the  chin  their  direction  tt 
vertical.  Pfleger  also  maintains  that  wherever  the  skin  is  tied  down  (o  the 
dc^cper  parts  the  spread  of  erysipelas  is,  retarded  or  arrested,  a.^,  for  example. 
along  the  crest  of  the  ilium  and  Poupart's  ligament.  Krysipelas  of  the 
face  and  head  seldom  extends  far  upon  the  chest;  but  when  the  disease 
begins  upon  the  trunk  or  upon  a  limb,  it  may  wander  until  it  has  covered 
the  whole  b<)dy.  If  it  goes  on  advancing  for  any  considerable  length  of 
lime,  however,  it  always  subsides  in  the  partx  first  attacked,  while  it  is  q>nag> 
ing  up  clsewliere.  Beyond  an  afTetted  area,  small  islets  of  redness  may  oo( 
infre(]uerily  be  seen,  but  these  are  always  connected  with  it  subcutaneous )y. 
Volkmann  di-rlares  that  erysipelas  never  gives  rise  to  two  or  more  patches  at 
a  distance  from  one  another.  It  may,  indeed,  happen  that  in  a  case  of 
double  ampiit.nion,  both  stumps  arc  affected  ;  or  that  in  a  case  of  erysipdu 
of  the  held,  the  disease  breaks  out  a  few  days  later  around  a  pimple  on  the 
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but  such  should  be  regnrded  ils  multiple  atUK'lcs  of  the  disease.  I  have 
notes  of  the  cifK  of  a  rhiM  in  whom,  after  a  wound  uf  the  temple,  redness 
first  appeared  ihcfT,  and  Mjbsci|iicntly  njH>n  the  chtrtl,  the  Tight  ami,  and  the 
left  wrist,  in  turn  ;  but  I  cannot  wy  th;ii  the  morbid  process,  might  not  have 
bcca  continuous  over  the  back  oi'  the  body  and  limUk. 

The  morbid  fustolo^  of  erysipelas  vna,  fintt  Miidied  by  Hie*iade«lii,  and 
more  recently  by  Volkniann  and  Steiidener.  [n  the  dcid  body  the  disease 
is  so  little  marked,  the  rcdnew  and  swelling  having  almost  completely 
disappeared,  that  Voikmaun  evidently  wm  .surprised  at  finding  ihc  deeper 
strata  of  the  cutis,  as  well  ai  the  subcutaneous  lisMte,  tnfdirated  with 
enormous  numbers  of  granular  leucocytes.  He  gives  a  drawing  of  the 
microscopical  apprarancr«,  in  which  the  ccll.s  arc  wen  jacked  closely, 
side  by  side.  In  the  more  superficial  strata  they  are,  however,  scattered 
very  sparingly.  The  structure  of  the  l>ulla;  wa.t  inve^itignled  in  iS6S,  at 
Vienna,  by  Dr.  lirighi,  of  New  York.  He  found  ilieni  to  be  divided  into 
loculi  by  irregular  septa,  which  are  maile  ui>  of  <'ells  of  the  rete,  drawn 
out  into  long,  spindle -.shaped  and  branching  processes.  The  fluid  of  the 
bulla:  of  course  contains  numerous  leucocytes;  and  is  often  converted 
into  put. 

While  the  local  proccH  is  thiLs  running  its  roiinie,  the  pyrexia  continues, 
the  lemperaturv  rising  and  btling  more  or  less  irregularly,  or  retnnining  at 
nearly  the  same  level.  The  pulse  is  tpiick,  and  U  i*  generally  soft  and 
focblc;  It  may  be  dicrotic  or  intermittent.  There  is  nsuiilly  more  or  less 
delirium  at  night,  and  sometimes  violent  maniacal  exritemenl.  The  [mtient 
onen  complains  of  headache,  .slecplestneSK,  and  irritability  of  sight  and  hear- 
ing, lie  has  no  appetite,  and  is  thinty ;  the  tongue  is  thickly  roaicd  ;  he 
has  nainea  and  may  vomit  re|>ealedly  ;  there  t*  olten  diarrhtta  with  <-:ttremc- 
ly  fetid  stools.  'Ihe  urine  is  scanty  and  commonly  albiiininuus,  and  may 
even  contain  casts  and  blood. 

The  duration  of  erysii>ela.s  is  variously  .slated  by  iliffereni  writers;  it  is, 
in  &ct,  ^'ery  uncertain,  [{illrocli  says  it  seldom  reaches  fourteen  days  ; 
Volkmann  puts  it  at  about  six  or  eight  days.  When  the  disease  wandera 
over  Ihe  body  and  liml»  it  may  mn  on  for  weeks  or  even  montks.  1'hc 
final  defervescence  is  loually  sudden,  the  tem{>eiature  falling  to  the  normal 
point  in  a  few  boim. 

The  subsidence  of  the  cutaneous  affeiriion  is  also  rapid,  and  t)ien,  four  or 
five  da>-s  after  the  commencement  of  the  rednesa  and  swelling,  the  skin 
again  becomes  pale  and  flaccid,  and  !ihrivel».  At  the  same  lime,  other 
poms  of  the  surface  may  be  at  the  height  of  the  diiu^tse,  or  may  even  be 
beginning  to  be  attacked  by  it.  Volkmann  and  Steudener  luve  investi- 
gated the  histology  of  this  Mage  of  the  proccM ;  tlicy  find  that  in  the  sub- 
cutaneous Itsnte  the  leiu:ocytes  disappear  with  extraordinary  ra[iidity, 
breaking  down  in  a  Hew  hours  into  a  granular  dibrb ;  in  the  stijierfu-ial 
layers  of  the  cults  they  remain  viable  a  little  longer,  but  witlno  a  (by  or  two 
all  signs  of  tt«nK  clianges  may  have  vanisltcd.  In  the  meantime  Ihe  vesicles 
or  bulbc  have  dried  u[)  into  yellouuh  crusts.  The  cuticle  suliseqnenily 
dewjuamates,  and  ts  detached  either  in  flakes  or  as  a  branny  powder.  When 
the  scalp  has  been  the  seat  of  the  disease,  the  hair  falls  out  for  a  time,  but  is 
soon  reproduced. 

5<-^«^.— But  it  does  not  al«»ys  happen,  even  when  a  case  of  erysipelas 
ends  in  recovery,  that  lite  local  affection  subsides  thus  lavorably.  Delicate 
part^,  such  as  the  eyelids,  the  prepuce,  or  the  labia  sometimes  slough,  in 
conseqiKnce  of  the  tension  to  which  they  have  been  subjected.  Id  other  cases 
when  the  swelling  has  gone  down,  abiccs^cs  form  here  and  clicrc  beneath 
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the  skin,  snd  require  to  be  opened  with  the  icnifc.     Suppiiralion  of  the 
swollen  lymph  glands  is  a  very  exceptional  occurrence. 

SoTnelimes  erysipclfu  tcnninates  fotally.  This  is  especially  apt  to  be 
the  case  where  the  patient  has  chronic  disease  of  ilic  kidnc)-^,  or  has  Iikii 
intemperate,  or  is  olhcrwiw:  broken  down  in  health.  Before  death  the  tera 
petaturc  usually  rises  to  a  great  height,  and  (ometimcs  it  goes  on  rising  im  i 
short  lime  afternard.  When  there  have  been  severe  cerebral  svmptoim,  il 
has  often  been  supposed  that  inftammation  has  extended  from  the  solp  or 
the  face  to  Ihc  membrane*  of  the  brain.  Post-monem  cxaminatiixu,  how- 
ever,  have  very  rarely  verified  this  suspicion.  Volkinann  says  that  he  his 
seen  the  disease  si>Tcad  inmrd  from  the  orbit,  through  the  sphenoidal  (teeun, 
the  orbital  lat  being  found  swollen  and  infillmlcd  vrilh  pus,  as  had  been 
indicated  during  life  t>y  slight  protrusion  of  the  eyebill.  It  is  not  uncomiMii 
for  the  disease,  when  it  alJects  the  fauces,  to  extend  onward  to  the  larynx, 
and  so  to  dcttroy  life,  unless  tracheotomy  succeeds  in  obviating  the  danger. 
The  folds  at  the  entrance  of  the  larynx  are  then  foimd  inlenscly  ccdenuilotf, 
or  even  infiltrated  with  iJiis.  In  niher  cases  the  immediate  cause  of  death  )» 
pneumonia  or  pieiiriny.  In  the  Off  i  Hospital  Reportt  for  1861,  Dr.  Wilh 
recorded  two  lases  in  which  erysjjiclas  of  the  legs  and  of  the  surfiire  of  the 
abdomen  ajijieared  to  have  set  iiji  a  latal  peritonitis.  Another  complication, 
of  which  lwi>  instanires  have  l»een  observed  in  France  by  LJircher  (^Arck. 
Gtnir.,  1864),  i.i  ulcer  of  the  duodenum  ;  it  is  of  great  inlcicsl,  on  acrcniiu 
of  the  orcurrence  of  a  .limitar  afTnlion  as  the  result  of  bums  and  scald*- 
In  a  third  example,  reported  by  Malherbe  {Arth.  Gintr,  1865),  there  wnt 
ulcers  in  the  lower  part  of  the  small  intestine.  Bayer  has  related  in  the 
Ar<h.  d.  Hfilkundt  for  1S70,  a  case  in  which  severe  hemorrhage  from  the 
bowels  preceded  death ;  hut  the  only  lesion  found  at  the  autopsy  wa*  oa 
intense  congestion  of  the  ileum.  There  has  been  some  difference  of  opinioa 
as  to  whether  j>ya;miu  is  frequently  asmciated  with  eryupcbs  in  the  *a»e 
patient.  /.uUcT  says  that  this  is  not  the  case,  at  least  if  the  phlegmonoof 
forms  of  disease  and  lho«e  attended  with  diffuse  suppuration  of  the  ron- 
neclive  tissue  l>e  excluded  from  the  definition  of  erysipelas;  and  our  obser- 
vations at  (^uy's  H<npital  seem  to  bear  out  this  siatemcnt.  Volknunn, 
indeed,  de<-!!itei  that  meiastaiic  abscesses  were  present  in  from  one-third  to 
one-half  of  all  his  fatal  ca.<eii;  but  he  adds  that  every  one  of  his  patients  >bo 
had  a  .-icvere  wound. 

Erysifelas  Fautium. — I  have  omitted  to  mention  that  during  an  epidemic  ol 
erpipelas  in  a  bospital.  it  1^  no  uncommon  thing  for  cases  of  sore  throat  to 
occur  which  arc  evidently  of  the  same  nature,  but  in  which  the  skin  rcnuira 
unaffected.  A  deM.-ription  of  this  form  of  the  disease  has  been  given  by  Comil. 
based  upon  a  study  of  eighteen  ca-ses.  He  speaks  of  a  shining,  purple-red, 
iedematous  swelling  of  the  fauctal  mucous  membrane,  sometimes  accompanied 
with  the  formation  of  hullx.  The  tonsils  may  take  no  part  in  it.  The 
lymph  glands  below  the  jaws  and  in  the  neck  arc  much  enlarged.  IIkfc 
is  considerable  pain  in  swallowing,  and  sometimes  a  profuse  flow  of  sali^'a- 

Rteurrtnte. — Erysipelas  seeiai  to  have  no  tendency  to  protect  against  id 
own  reinirrcncc  in  the  same  individual.  In  surgical  wards  it  used  to  be  no 
uncommon  thing  for  a  patient  to  have  two  or  even  three  succcs&ivc  attacks 
while  a  large  wound  was  healing.  Women  sometimes  have  the  disease  oik* 
or  oflener  every  year ;  I  think  that  in  such  cases  it  is  generally  dinrtly 
excited  by  cold,  as  by  exposure  to  an  ea.st  wind  ;  but  ZUlzer  and  other  wriien 
say  that  it  almost  always  has  a  starting  |ioiiit  in  some  local  alTcction  of  the 
face,  or  of  the  nasal  mucous  membrane,  or  of  the  car,  or  of  the  lachrynu) 
paaages.     In  course  of  time  this  "  habitual "  crysipcl.is  leads  to  a  perststeni 
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liiclccnine  uid  ioduratioD  of  the  nose  and  euv  and  eyelids  which  gntalf 
dcfonni  tlic  counienance. 

On  (he  other  hand,  a  remarkable  efTcct  of  a  single  attack  of  the  disease  b 
that  its  Mib«dcncc  is  Bomctimes  follovcd  by  (he  disappearance  of  long-stand* 
ing  cutaneous  aficciions.  This  seems  to  have  been  first  noticed  by  Cazenave 
in  cases  of  chronic  eczema  or  lupus.  More  recenily  il  has  been  foand  that 
even  saiconiaious  growths  of  considerable  size  may  vanish  in  a  similar  way, 
VoUcmann  gives  copies  of  photographs  taken  from  a  woman  under  ihe  care 
of  W.  Busch,  who  had  several  tumors  on  the  face,  varying  in  size  from  a 
hazel-nut  to  a  pigeon's  egg  j  a  portion  of  one  of  them  was  excised,  where- 
upon ihe  was  attacked  with  erysipelas,  and  this  led  lo  ihe  absorption 
of  all  the  rest.  Id  two  other  patients,  enormous  tumors  of  the  cervical 
glands  underwent  a  great  decrease  of  size  under  similar  circumstances; 
symptoms  of  collapse,  however,  set  in,  which  in  one  case  proved  fatal,  while 
in  the  other  case,  as  recovery  took  place,  the  growth  rapidly  regained  its 
former  dimensions.  This  patient  had  been  intentionally  exposed  to  ery- 
sipelatous infection,  in  the  hope  that  it  might  act  beneticially  upon  her  dis- 
eiise.  The  tumor  from  the  former  patient,  who  died,  was  examined  histo- 
logically by  Rindfleisch,  who  found  thai  almost  the  whole  of  it  had  undergoae 
Eatty  degeneration,  so  that  only  in  ccriain  portions  could  the  stniciure  of  a 
round-cell  sarcoma  still  be  recognized. 

The  diagnoiit  of  erysipelas  is  generally  very  easy,  if  we  leave  out  of 
consideration  the  theoretical  doubts  as  to  the  relation  which  it  bears,  on 
the  one  luuid,  to  phlegmonous  affection  and  diffused  suppuration,  and,  on  the 
other  hand,  to  certain  (brms  of  erythema.  Ztilzcr  speaks  of  the  tedenriatous 
form  of  Charbuii  as  being  sometimes  mistaken  for  it.  There  is,  however, 
one  di>«a.ve  alioiit  which  1  have  repeatedly  seen  blunders  committed,  and  that 
is  zoster  of  the  forehead  and  face.  Only  a  few  weeks  before  the  lime  at 
which  these  lines  are  l>eing  written,  I  one  day  found  lying  in  the  hospital  a 
youth  whose  face  was  covered  with  flour,  through  which  a  diffused  redness 
was  visible,  while  the  eyetidi  were  enormously  swollen.  The  first  glance, 
however,  showed  that  the  affection  scarcely,  if  at  all,  passed  the  middle 
line  of  the  forehead ;  and  according  to  the  account  which  the  patient  him- 
self gave,  it  lud  begun  with  an  eruption  of  vesicles.  I  therefore  made  a 
confident  diagnonis  that  the  case  was  one  of  zoster,  and  I  had  atropine 
dropped  into  the  eye,  on  account  of  the  danger  of  iritis.  At  my  next  vinit, 
two  or  three  da>t  later,  the  redness  and  swelling  had  disappeared  without 
leaving  any  deM|tunulion  of  the  cuticle ;  and  the  vesicles  had  dried  up  into 
charactemlir  dark-brown  eschars,  embedded  in  the  skin.  He  left  the  hos- 
pital a  week  after  his  admission. 

The  ftvgmotis  of  erysipelas  it  generally  favorable,  at  leatt  for  the  cases 
bat  come  under  the  care  of  phpician* ;  except,  indeed,  in  very  old  peo- 
fplc  and  in  infants.  In  the  latter,  it  not  infrequently  apjiears  at  the  umbili- 
cus, and  proves  rapidly  fatal.  Even  in  mrgical  practice  recovery  »o  gener- 
ally takes  place  that  it  is  difficult,  a.s  Dr.  Wilks  has  remarked,  to  understand 
how  it  came  to  piss  that  the  common  fonn  of  certificate  submitted  to  a 
magistrate,  in  coivs  of  slight  wounds,  used  to  be  that  there  was  no  danger 
"unless  erysipelas  should  ensue."  It  may  he,  as  he  suggests,  that  what 
really  was  pyaunia  was  often  set  down  to  cryiipela.i.  There  can  be  no  doubt, 
however,  that  erysipelas  itself  was  once  far  more  fatal,  at  least  in  certain 
institutions,  than  il  ts  at  present  \  thus  V'olkmann  says  that  in  the  old  Hotel 
Dieu  at  Paris,  it  would  often  happen  that  the  majority  of  surgical  ca*e»  at- 
tacked by  it  ended  in  death.  Hut  probably  much  of  the  difference  lies  in  the 
fact  that  patients  suffering  from  cryxipclasarc  now  well  supplied  with  beef  tea 
ad  wine  and  brandy,  instead  of  being  bled  and  leeched  and  kept  upon  low  diet. 
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Trfaimtnf. — In  this  country  we  believe  thai  tlw  tincture  of  sled  1 
nuked  inHuence  in  checking  ervsipelas.  Mr.  dc  Morgan,  rrom  hbo^ 
ence  at  the  Middlesex  HoK|)iUl,  x|)eaks  most  po&iiivcly  of  iu  cfficairi 
reducing  the  duration  of  the  diseuc,  *o  th&i  it  subsides  in  ftoro  twoufai 
da)-B,  instead  of  lasting  a  week  or  ten  days.  He  gave  at  least  a  dnchsi 
a  drachm  and  a  half  daily,  and  xometimes  as  much  as  an  ounce  uiA  1 1 
or  two  oiinccB.  On  the  Continent,  it  is  more  usual  to  give  quinine,  ffki] 
a  case  comes  under  observation  at  the  very  commcncecnent  of  tlie  &a 
an  emetic  is  believed  by  many  to  be  useful ;  while  Dr.  Ringer  betievni 
aconite,  administered  at  this  period,  often  succeeds  in  cuttiug  shorn 
attack. 

Rather  more  than  fifty  years  ago  Mr,  Higginboiham   iniroductd_ 
practice  of  applying  nitrate  of  silver  round  (he  circumference  of  a  I 
of  erysipelas,  in  the  belief  that  its  spread  might  in  this  way  be 
This  was  termed  the  "  eclrolic"  method,  and  itvere  arc  still  uxne  whol 
faith  in  it,  including  Volkmann,  who  prefers  the  silver  salt  to  tin 
iodine,  which  has  since  been  suggested  with  a  similar  object, 
must  be  first  carefully  washed  with  soap  and  water,  or  with  aioluti 
SQ^  or  potash,  so  as  to  remove  all  fat  from  its  surface.     It  may 
brushed  over  with  a  solution  of  the  nitrate,  in  from  eight  to  ten 
distilled  water,  for  a  distance  of  some  inches  round  (he  reddened 
all  sides  of  it.     Sometimes  the  disease  ceases  to  advance  furtha. . 
the  following  morning  defervescence  occurs,  as  is  &bown  in  charii  gittfl 
Volkmann.     The  application  of  collodion  all  over  the  affected  nif 
said  to  be  very  useful  as  a  palliative.     I  have,  however,  geoeralty 
the  nurses  to  carry  oui  ilie  traditional  plan  of  dusting  floor  upon  it. 
there  is  very  severe  smarting  pain,  or  when  violent  delirium  ace w  _ 
erysipelas  of  the  head,  an  ice-bag  is  said  to  give  great  relief,  and  I 
aliogeilier  harmle^.     If  the  swelling  is  so  great  that  gangrene  seemi  I  _ 
to  occur,  a  scries  of  minute  incisions  aiTords  the  moct  likely  meautfF 
venting  it. 

It  is  not  often  necessary  to  employ  cold  baths  in  the  Ircatmenl  oft 
las;  the  pyrexia,  although  reaching  a  great  height,  usually  sqbodtlj 
<iuickty  to  be  in  itself  a  source  of  danger.  Hut  if  a  very  high  (can 
is  maintained  for  mure  than  a  week,  one  muKt  carefully  consider  th 
tion  of  adopting  measures  lo  reduce  it.  Volkmann  gives  a  clurt  of  l^ 
in  which  a  cold  baih  was  given  on  the  ninth  day,  the  ihcrmomcicr  th 
dicaiing  105.8^;  in  the  course  of  the  following  week  thb  procedu 
repeated  thirteen  limes,  and  the  juticnt  recovered. 

If  death  by  collapse  seems  to  be  impending,  it  may  be  well  logitej 
pentine,  as  was  recommended  by  Copland.  At  least,  it  is  difficult  H 
accept  a  case,  of  which  he  has  recorded  the  details  in  his  "  Diciiooair."! 
in  which  a  woman  who  was  already  comatose,  with  a  block  tongue,  u4| 
a  pulse  thai  could  not  be  counted,  was  apparently  saved  by  thb  dr 
niaislcrcd  in  doses  of  three  drachms  in  an  electuary  made  with  boB^I 
also  containing  costor-oil. 
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HtSTOHV  OF  THB  RECOGNITION  OF  THE  DISEASE — ITS  DEFINITION — ITS  PATH- 
OiXKJV:  HICROOOGCl  AND  BACTERIA — RELATION  TO  "  OlPHrHERiriC  IVfLAM- 
MATION  " — «TIOUKlV  :  CONTAOION — COURSE — VARIETIES — COMPLICATIONS 
SKQl) «_« — ALIIUM I N  U  Rl  A — P  AK  ALVSI S — PROT.  NOSIS — TREATMENT. 

About  the  year  1857  medical  men  throughout  EngUnd  first  ha<i  their 
atlcniton  forcibly  dniwn  to  the  |jrcv.ilcnce  of  iin  epidemic  diseisc,  resembling 
acarlet  fever  in  being  gcncr.illy  attended  wilh  an  alTection  of  the  fauces,  but 
differing  from  il  in  the  character  of  that  affection,  and  in  the  absence  of  a 
rash.  Many  accomplished  [>hy^icians,  iocluding  Addison,  declared  that 
■  hey  had  never  seen  this  diM:a3e  bclbre;  and,  although  a  search  into 
medical  liieraiure  brought  to  light  several  instances  of  its  occurrence,  both 
sporadically  and  in  an  epidemic  form,  yet  the  fact  remained  ihai,  at  leo&t 
within  the  present  century,  it  had  never  prevtoiiKly  spread  over  any  con- 
siderable pin  of  the  country  at  the  same  time.  Uui  in  France  it  had  been 
«rcl[  known  for  several  years,  and  had  been  carefully  studied  by  Hrcionneaii, 
of  'I'oura,  vho  had  given  to  it  the  name  of  dipklhtrite  (iii^//>a  ^^  a  ik\n  or 
covering  of  leather). 

Ever  since,  it  has  constantly  prevailed  with  more  or  less  severity,  spring- 
ing up  here  and  there  in  dilTcrcnt  districts  of  England,  as  well  a.%  in  other 
countries.  Numerous  investigations  have  been  made  as  to  its  nature  and 
mode  of  propagation,  but  in  rcg.ird  to  many  points  doubts  still  remain,  and 
with  them  a  correspond injj  uncerutniy  about  its  relations  to  certain 
diseases  which  ircre  believed  to  be  distinct,  but  which  some  obwrvere  now 
suppose  to  be  modifications  of  it.  The  designation  which  is  now  almost 
universally  applied  to  it  is  Diphthoria.  Senator,  of  Berlin,  bos  indeed 
recently  proposed  to  term  it  "Cynanche  contagiosa;  "  but  this  name  leems 
to  have  no  chance  of  being  generally  adopted,  although  its  use  undoubtedly 
eliminates  many  sources  of  error  and  confusion,  as  will  be  found  by  any  one 
who  may  read  Senator's  paper  in  the  second  series  of  German  Clinical 
Lectures,  published  by  the  New  Sydenham  Society. 

As  tlve  term  diphtheria  implies,  the  essential  character  of  the  throat 
aJTectioD  b  the  piescnce  of  a  incmbrauous  substance,  which  is  spread  mote 
or  less  entensively  over  the  tonsils,  the  uvuU,  or  other  parti.  By 
Bretonncau,  and  the  observers  who  followed  him.  great  stress  was  laid  upon 
the  circumstance  that  this  substance  could  be  detached  from  the  mucous 
membrane  beneath,  and  that  the  latter  was  then  found  lo  be  simply 
reddened  and  ecchymoied,  or  perhaps  slightly  excoriated.  They  pointed  nut 
that  the  adveniitiout  layer,  being  of  an  ash  gray  color,  often  simulated  very 
etosely  the  appearance  which  would  have  been  produced  by  sloughing  of  ihe 
prt.t  covered  by  it ;  and,  indeed,  that  the  disease  h.id  long  been  known 
tinder  the  name  of  gangrenous  angina  (malignant  sore  throat).  But  they 
declared  that  such  appearances  were  misleading,  and  that  no  considerable 
to»  of  xulMiance  occurred,  uill  lead  any  extensive  sloughing.  Finding  that 
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in  many  citet  the  pellicle  extended  down  into  the  brjrnx,  th«y  took  up 
opinion  ihiit  the  coin[)laiiit  known  us  membruiiouK  croup  was  only  a  fom 
diphlhctin. 

B)-  (irrtnsin  writers  the  subject  has  been  developed  In  a  very  different 
direction.  Virchow,  in  the  first  volume  of  hi*  well-known  "  Arthtv"  (p«ib- 
lishcd  in  1847)  distinguished  l>etween  a  "  rroiipiniis  "  form  of  inAjmnuMn 
in  general  and  :i  "  diphtheritic  "  one.  [n  the  former,  he  uid,  the  exudation 
lay  free  n\vya  the  surface  of  the  raucous  membrane  ;  but  in  the  latter  it  «» 
scaled  wirbin  the  superficial  l.iyer  uf  that  membrane,  whirh  genenltr 
underwent  sloughing  as  the  le&ull  of  its  presence.  These  definitions,  being 
followed  by  sub«e<|uent  writers,  without  a  due  comprehensinn  of  whit 
probably  wat  Virchow's  real  meaning,  have  led  to  great  confusion,  which  tt 
only  beginning  to  be  <  Icarcil  up.  The  best  description  of  the  characten  of 
"  diphlbcritic  inflammation,"  in  the  sense  attributed  to  it  by  the  grcjt 
leader  of  the  Berlin  school,  ap|>ears  to  me  to  be  that  given  by  Rindfleisch  in 
his  "Pathological  Mistology."  He  makes  it  consist  of  an  infiltration  of 
aewly-formcd  cells  into  the  sub-eptthclial  connective  tissue  of  the  tmicow 
membrane ;  and,  following  an  idea  originally  suggested  by  Bubl,  he  tcachs 
that  Ihc  abundance  of  this  inliltration  compreKes  the  blood  vessels,  and  m 
arrests  the  circulation  through  Ihc  affected  parts,  brings  ihcir  nutrition  to  a 
standstill,  and  deprives  them  of  life.  As  exampin  of  such  an  affection,  he 
cites  the  putrid  inflammation  of  the  unnary  bladder  that  is  set  up  liy 
decomposition  of  slagnanl  urine,  the  more  severe  forms  of  dysentery,  >ni] 
(he  dangerous  inflammalion  of  the  uterus  and  vagina  which  may  occur 
ioimcdiaicly  af^er  pariurilion  ;  and  he  points  out  that  a  similar  condiliw 
may  be  met  with  upon  other  ficc  surfaces ;  upon  the  skin,  as  in  the  mort 
distinctive  kinds  of  variolous  eruption,  which  lead  to  permanent  pitttng; 
and  upon  wounds,  as  in  hospital  gangrene.  It  must  be  admitted  that  all 
these  affcclions  have  characters  in  common,  and  deserve  to  be  known  by« 
Sjieeial  name. 

But,  if  this  view  is  10  be  taken  of  the  distinguishing  features  of 
"dipUtherilic"  inflammation.oncsccsat  once  that  ihediwasc.  ■' diphtheria," 
finds  no  place  in  it.  And,  accordingly,  Kindltcisch  describes  the  lanct 
under  croupous  inflammation,  and  by  Ihc  name  of  "  pharyngeal  croup." 
He  gives  a  very  full  account,  which  1  can  confirm  by  my  own  ubserrations, 
of  the  histological  characters  of  the  pellicles  which  arc  found  ujwn  Ihe 
surface  of  Ihc  mucous  membranes  in  that  comptaini.  On  the  palate  and 
lonsib,  he  says  ihey  consist,  not  of  fibrin,  but  entirely  of  cells,  which  ba«t 
undergone  a  peculiar  glassy  change  in  their  protoplasm,  and  have  become 
fused  together,  so  that  a  scries  of  little  fissures  alone  indicates  the  origiiul 
interspaces  between  them.  According  to  E.  Wagner,  these  cells  are  all 
derived  from  the  original  epithelial  clenienis  of  the  alfeeted  pan.  In  ike 
air  pauiiges,  on  the  other  hand,  Rindfleisch  describes  the  pellicles  as 
possessing  an  ex<iuisitcly  laminaled  structure,  consbiing  of  laj-ers  of  celh 
which  alternate,  at  loterably  regular  intervals,  with  layers  of  a  liomogeflewH 
Kuhstante,  which  seems  to  be  fibrin. 

Some  writers  have  attached  special  importance  to  the  fact  that  to 
different  affections  of  Ihe  throat  there  are  great  variations  in  the  degree  In 
wliith  false  membranes  adhere  to  the  mucous  surface  on  which  ihey  lie. 
But  Kindficisch  points  out  ihat  these  variations  depend  mainly  upon  llie 
seal  of  the  lesion.  The  lining  membrane  of  the  air  paitsages  possetaesi 
smooth  basement  membrane  which  is  wanting  in  the  fauces;  and  it  it 
suggested  that  this  prevents  adhe.iion.  As  between  the  several  disecws. 
therefore,  the  distinction  is  valueless. 

The  fact  that  in  the  very  same  case  of  diphtheria  the  pellicles  on  ite 
tonsils  and  those  in  the  larynx  differ  essentially  in  their  histology,  is,  of  ttieif 
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afllicient  to  show  thai  oar  viewH  in  teganl  tu  the  disease  arc  not  in  be  bxned 
on  its  pathologic^  anatomy  alone.  And,  in  the  fauces  ihcm.^elves,  the 
morbid  chanf|;es  present  wide  variations  of  intensity.  There  n,  in  the  first 
pUu;e,  a  "  tiifhtheria  siiu  tUpkliurid  "  ;  a  variety  in  which  the  lonnils  and 
Dvula  are  Mni]ily  reddened  and  aflfeictcd  with  a  catarrhal  in  Ham  ma  lion,  but 
which  can  tx;  [ilainly  recognixcd  as  a  manircstation  of  ihe  diseuc,  because  it 
occurs  in  inemlters  of  the  same  family  Mmuliancoutly  with  Ihi;  more  severe 
forms.  And  when  membranes  are  present,  ihey  differ  grt^aily  in  extent 
and  in  iliirkncM  in  different  cases.  Rindflei»<:h,  indeed,  spciks  of  the 
morbid  |>T(icess  in  the  pharynx  as  being  always  in.%ubr,  and  as  consislinf;of 
circunucribed  milk-white  spots,  on  an  intensely  hypcra-mic  base,  which  arc 
never  raised  more  than  half  a  line  above  the  level  of  the  mucous  surface. 
Hut  no  physician  who  has  had  much  experience  of  the  disease  can  be 
ignorant  that  in  many  instances  the  whole  fauces,  tonsils  and  uvula  arc 
covered  with  a  thick,  lough  layer,  which  looks  like  wash  leather,  and  majr 
ti1iiin,-itel^  be  detached  f>i  maiif.  In  1858,  Dr.  Fuller  exhibited  10  ih« 
Pathological  Society  a  cylindrical  cast  of  the  pharynx,  four  inches  long, 
which  hjd  been  ejected  by  a  girl  aged  eleven.  Indeed,  if  such  false 
nocmbranes  are  removed,  or  become  detached,  they  may  be  renewed  again 
and  again.  This  is,  1  think,  well  known  to  all  who  have  obscn-cd  severe 
epidemics  of  the  di^asc  ;  and  Dr.  Sanderson  vouches  for  il  as  the  result  of 
his  own  observation  in  1859.  "  At  Crowlc,"  he  says,  "  I  had  an  opportunity 
of  seeing  an  example  of  extreme  rapidity  of  reproduction  of  faiicial  and 
pharyngeal  concretion  ;  and  I  have  notes  of  a  case,  lo  a  robust  adult  at 
Hcrtingfordbury,  watched  with  the  greatest  caic  and  attention,  in  which  on 
some  of  the  mucous  sur&ccs  the  pellicle  must  have  been  renewed  from 
twenty  to  thirty  limes  in  the  course  of  three  or  four  weeks."  i  (|uoie  this 
statement  because  Rinddcisch  expressly  denies  that  false  membranes  on  the 
palate  or  tonsils  ever  recur  io  the  same  place,  unless  iliey  have  been 
stripped  off  before  their  spontaneous  maturation  ;  and  Ocrtcl  (in  his  article 
in  Ziemssen's  '  Cyclopedia ')  likewiM  limits  the  possibility  of  their  repro- 
duction by  conditions  which  I  cannot  fully  comprehend.  Another  point 
OD  which  Sandciv>n  speaks  very  poMtively  is- the  frequent  occurrence  of 
ulceration,  which,  in  two  cases  that  he  observed,  led  to  perforation  of  the 
paUtc;  and  he  mentions  one  instance  in  which  the  tonsil  and  the  arch  of  the 
veltun  were  destroyed,  so  that  a  continuous  sloughinft  surface  extended  to 
the  pharynx.  Bretonneau  olxterved  that  10  ca^es  which  presented  exactly 
the  appearance  of  sphacelus — il>e  uvula  and  tonsils  seeming  to  be  in  a 
suic  of  "putrid  dissolution,"  almost  entirely  detached — the  fauces  were 
found  after  all  to  be  intact,  when  the  false  membranes  at  kn|{lh  came  away. 
Dtil  all  recent  writers,  both  French  and  German,  admit  that  Bretonneau 
went  too  Ua  in  denying  the  [KMsibility  of  gangrene. 

Within  the  last  few  years  some  observers  have  endeavored  to  cast  the 
whole  subject  of  diphtheria  into  a  new  sliajH;,  in  conse<iuence  of  the 
discovery  tlut  tlvc  strucliires  cuncenied  in  the  disease  are  permeated  by 
living  organisms.  This  dLscovery,  which  seems  to  have  been  made  by  Buhl 
in  1S67,  and  by  Hiieter  and  (!>ertel  independently  in  1868,  is  one  of  which 
the  real  value  is  still  doubtful ;  but  I  must  briefly  recapitulate  the  main 
Eacts  which  have  been  brought  forward.  The  organisms  in  question  are 
among  the  miHi  minute  that  arc  known  to  exvA.  They  are  usually 
spherical  in  fonn,  in  which  rase  Oertel  and  others  call  them  mtcratMci ; 
but  mixed  with  these  are  some  which  are  rod-shai>ed,  and  which  are  known 
by  the  name  of  BatUrium  itrmv.  To  dbiiinguish  the  former  from  mere 
granules  of  albumen  or  fat  is  very  difficult,  if  not  tmi>ussible ;  except  when 
they    perform  active  movements,  which   is  not  always  the  case;   some 
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obaervers  think  ihai  ibe  my  in  which  (hey  are  massed  together  showt  tkal 
they  have  been  developed  by  a  rapid  proc«si  of  gcrminaiion.  The  htwt 
ftreseitt  a  more  characteristic  appearance,  especially  as  thc^  ate  oftts 
arranged  in  long  chains ;  but  then  precisely  similar  bodies  exist  in  abad- 
ance  in  all  putrid  fluids. 

According  to  the  writers  who  lay  stress  upon  the  existence  of  tbetc 
paraiiies  in  diphtheria,  they  are  found  not  only  in  the  false  membranes 
(both  wiihin  the  epithelial  and  other  cells,  and  omsidc  them),  but  also  in 
the  sulijateiit  slruciures.  They  are  described  as  being  present  from  the 
very  cum  men  cement  of  the  morbid  process,  and  as  extending  beyond  the 
licniu  which  appear  to  the  naked  eye  to  separate  the  affected  from  tbr 
hralthy  tiMiues.  They  are  said  to  block  up  the  lymphatic  channeb.  lo 
penetrate  into  the  interior  of  muscles  and  cartilaj^es  and  bones,  and  to  be 
carried  by  the  blood  to  distant  organs,  such  as  the  kidneys,  when  they 
germinate  afre!.h  in  their  jt'omenili,  and  in  their  secretory  tubes. 

Now,  there  is,  I  believe,  no  question  that  micrococci  arc  really  present! 
the  ti.tsuc^  primarily  affected  by  the  diphtheritic  process.  But  matiT 
authorities  doubt  the  validity  of  the  obseivation.t  in  which  they  have  been 
Ruppo>ed  lo  he  detected  in  the  blood,  since  granules,  even  in  health,  exiit  ia 
it.  And  the  iiivestig.ationK  of  Dr.  Crdghtun  have  ihovm  How  great  raatioD 
is  reijuiri-d  in  Ihc  inti'rpretaiion  of  such  apiwarances  as  those  which  haTC 
been  held  to  indicate  the  occurrence  of  organic  forms  in  parenchymat<MB 
organs,  such  as  ihc  kidneys. 

But  an  impoTlant  diMinction  munt  now  be  drawn.  The  first  observa- 
tions of  Hueter  were  made,  not  u|>on  ca^crt  of  "diphtheria,"  im  we  de&oe 
the  disea.^,  hut  upon  thwe  of  ho.spiial  gangrene.  More  recently  several 
writers  have  descnhed  a  form  of  endocarditis,  in  which  vegetations  on  tbe 
valves  of  the  heart  have  been  found  full  of  micrococci.  And  Virchow  met 
with  similar  organiMns  in  the  kidneys  of  women  who  had  died  of  {merperal 
fcvcr.  Now,  no  clinical  observer  will  maintain  that  thrve  affcciioiw  art 
identical  with  diphtheria.  In  other  words,  the  parasitic  theory  is  applicable 
rather  to  "diphtheritic  inflnmrnation"  in  the  wider  sense  of  that  icnn  "•*■ 
lo  "  diphtheria. ■" 

The  conclusion  just  stated  appears  to  me  to  be  also  fairly  dcductbtc  fto 
»  large  number  of  experiments,  made  by  different  obscivcrc,  in  whick^ 
animals  have  been  inoculated  with  "  diphtheritic"  products.  Portions  of 
false  membrane  have  licen  tmcried  beneath  the  skin,  or  introduced  into  Ibe 
trachea  of  the  dog  or  the  rabbit ;  or  the  cornea  of  the  eye  has  be«n  punc- 
tured with  a  poisoned  needle.  The  result  has  been  a  disease  which  prond 
fatal  in  two  or  three  dogs.  The  tissues  in  the  ncigborhood  of  the  spot 
to  which  the  infective  material  was  applied  have  been  found  full  of  maKct 
of  micrococci;  and  Ocrtcl  says  that  he  detected  these  organisms  even  in 
distant  parts.  Itut  Recklinghausen  succeeded  in  generating  a  "  diphtheritic 
keratitis  "  in  a  rabbit,  by  inoculating  the  cornea  with  matters  from  a  case  of 
hospital  gangrene.  In  Ocrtel's  scries  of  experiments,  he  passed  on  the 
infection  from  one  animal  to  another,  choosing  sometimes  the  trachea,  and 
sometimes  the  muscles  of  the  neck  or  chest,  as  the  scat  of  the  induced 
disease  ;  and  after  six  transmissions  he  obtained  a  product  capable  of  giving 
rise  to  the  formation  of  a  false  membrane  in  the  air  passages  of  the  last 
animal  experimented  on.  One  may  reasonably  suppose  that  this  result  was 
due  to  some  specific  properly  of  the  material  used  for  inoculation,  othtf 
than  its  mere  power  of  infecting  the  tisanes  with  micrococci. 

Indeed,  were  it  not  for  the  experiments  just  referred  to,  we  ahould  be 
strongly  disposed  to  think  that  the  constitutional  disturbance cattsed  by  thv 
so-called  ■•  diphtheritic  "  inflammation,  excited  by  inoculation  in  tbe  lower 
animals,  is  pcihaps,  after  all,   nothing  but  a  septicemia ;   and  that  Ike 
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ubslancvs  employvd  act  inen;ty  a.i  oiher  (lecomjKjKing  Mibttan<*e«  might  act. 
In  takiii);  such  a  vi«w  of  the  matter  u-e  tnighl  Miptin^c  that  lh«  (imLtice  of 
microtcoci  Jn  the  affected  tiitniet  in  c3k:k  of  diphtheria  simply  indicates 
the  unhealthy  character  of  the  inllammatory  change  in  Ihcm.  This  notion 
accords  well  with  the  Matemcnt  of  some  recent  writers  that  the  fal»e 
ntembranes  in  the  larynx  and  tiachea  contain  scarcely  any  living  organisms ; 
for,  as  we  shall  prt^sently  see,  those  cases  of  diphtheria  in  which  the  air 
passages  are  alTecicd  commonly  end  fatttlly  before  a  septic  process  begins.' 

One  very  impoitant  question  in  regard  to  the  pathology  of  (he  disease 
tus  still  to  be  considered,  namely,  whether  it  is  from  the  first  constitutional, 
or  whether  Oertel  is  right  in  maintaining  that  it  is  originally  local  and 
infects  the  system  secondarily.  Mis  chief  argument  is  based  upon  a  contrast 
between  the  results  obtained  in  the  experimental  transmission  of  diphtheria 
to  the  lower  animals,  and  iboK:  which  follow  the  inoculation  of  horses  with 
glanders.  In  the  former  case,  he  says,  the  affection  always  develops  itsclfal 
the  spot  to  which  the  poison  is  applied  ;  in  the  latter  it  invariably  a/Tccts 
the  nasal  membrane,  even  though  the  contagious  principle  should  have  been 
inserted  beneath  ihc  skin.  But  il  is  to  be  observed  that  even  this  view  of 
the  matter  leaves  diphtheria  in  the  same  position  as  gypliilie  and  variola. 
1  ihinb  there  can  be  no  doubt  that  the  disease  has  ically  a  special  tendency 
to  attack  the  fauces,  and  that  the  frequency  of  throat  diphtheria  does  not 
merely  mean  that  the  poison  comes  into  contact  with  this  raucous  surface 
more  frequently  than  with  any  other.  At  any  rate,  it  is  certain  that 
when  the  affection  has  begun  elsewhere  the  throat  often  suffers  secondarily, 
and  apart  from  any  direct  cxIcnMon  of  the  morbid  process.  Thus  we  have 
had  in  Guy's  Hospital  a  man  who  was  admitted  with  an  affection  of  the 
prepuce,  of  a  doubtful  nature,  but  in  whom  before  his  death  the  palate 
and  lonsib  became  covered  with  a  hhe  membrane,  so  as  to  clear  up 
the  nature  of  the  cxse.  And  in  epidemics  of  conjunctival  diphtheria,  of 
which  several  have  occurred  in  Berlin,  the  Eaucea  have  occasionally  been 
atucked. 
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In  the  attW(XT  of  diphtheria  the  Arst  point  to  be  insisted  on  is  its  conU* 
g)ouan«a&.  This,  indeeid,  is  not  always  a  very  obvious  feature  of  the  disease 
it  is  seen  in  private  pmclice;  for  if  several  cases  o<:cur  in  succession  in  the 
e  house,  one  cannot  say  whether  they  alt  dejiend  upon  a  common  cause, 
whether  one  has  given  riie  to  another,  iiut  when  a  iMticnl  suffering 
ram  diphtheria  it  admitted  into  a  hospital,  it  often  happens  that  persons 
occupyin;;  beds  in  the  same  wards  are  subsc<iuently  attacked.  And  Sir 
William  Jenner  relates  several  instances  in  which  patienU  sent  into  the 
country  iDre<:ted  iIkmc  with  whom  they  came  into  contact.  The  epi<Iemic  in 
Kaat  Kent,  in  t8j6,  was  uihcred  in  by  a  striking  instance.  "  No  case  of 
diphtheria  liad  ever  t>een  seen  in  Folkestone,"  says  Mr.  t'^ttes,  of  that  town, 
"duriuf;  my  time,  until  Isabella  W — ,  aged  4^,  arrived  from  Boulogne,  on  the 
evening  of  July  id,  being  then  in  an  advanced  »tage  of  the  di.M.'asc,  Site 
died  Oil  the  following  day.  On  the  6lh,  her  sister,  aged  ten,  was  attacke<l, 
who  had  always  resicTed  on  the  East  Cliff;  another  case  ocairred  in  the  Rime 
bouse  three  days  alter,  and  ihey  all  terminated  blally."  Hut  the  most  con- 
clnMve  of  all,  perhaps,  arc  the  instances  in  which  a  medical  man  has  fallen 
lick  with  diphtheria,  immediately  after  having  had  phlegm  coughed  into  lits 
mouth  or  nose  by  a  pcuient  whose  faucet  he  was  examining ;  or  after  having 
used  his  lijn  to  inflate  his  patient's  lungs,  or  to  blow  through  a  tracheotomy 

*  On  Ihlt  itificvll  HDbJMl,  comptK  Cohn'a  «aleinen»  u  10  th«  diuinction  between 
Murp4Mtiu  itfti^mi  and  M.  difJt/JUrieta.  ("  I)cllra|[e  lur  Pliyt.  ilci  riUniciL,''  lie  lieft, 
p.  164,  tf  uy.) 
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tube.     Oertcl  fncnlions  by  name  five  phjrsicisiu  whose  lives  were  thin  aa»  j 
fired,  among  whom  wns  Valleix,  the  writer  on  neuralgia.    A  cx«c  beloofiifli 
the  same  category  is  that  of  Dr.  Wies^ibniicr's  child,  who  was  sttKllcdi 
after  having  |>iii  into  his  month  a  cannula  that  had  ju§i  been 
from  the  ihroai  of  a  patient  ^iiiferinj:;  from  diphtheria.     OencI,  ioda 
inclined  to  assnmc  that  in  ordinary  cases  in  which  infection  is  trictdl 
one  person  to  another  the  act  of  kiuing  has  afforded  a  direct  aam\ 
transference  of  the  poison. 

But  even  when  the  condilions  seem  to  be  altogether  favontilc  n  I 
spread  of  diphtheria,    it  somciimw   fails    lo    propagate   itself.    Ttarl 
attendance  upon  patients  suffering  from  diphtheria  have  been  knownlol' 
throiiKh  tracheotomy  tubes  for  ihc  purpose  of  cleaning  them,  ovei  uJi 
again,  without  suffeTing  any  ill  effects,  and  Trousseau  and  Pcl«  . 
inoculated  themselves  on  the  paUte  and  tonsils  with  dipliiheritic  mitnr.l 
were  none  the  worse.     There  is  not,  indeed,  anything  very  suipinf^jj 
these  facts,  for  persons  ext>osed  to  contagion  from  other  diteaxsBMi' 
(|uently  escape.     But  many  writers  seem  to  think  that  diphiheniitf 
tioiii  in  a  raiK-h  lower  degree  than  the  exanthemata.     Thin  OerttI  SftI 
it  diffuxet  ilielf  over  a  di.itrict  much  more  slowly  than  they  do. 
I    have  long  thought  that   the  doi:triiie  of  the  comparatively  inoo 
chamrter  of  thi«  complaint  is  in  great  part  ba-^ed  upon  the  fact  Ihu  Mt 
phy-^icians   include   under  diphtheria  what    I    regard   a*  a  non-iflfi 
malady,  namely,  rroup.     The  i|untion  is  one  of  great  difliruliv,  imj  it( 
more  conveiiienily  lie  discuMed  hereafter.     But  I  may  >latc  m  ibii  (^ 
that  unle-iN  one  allows  that  many  ca-Kit  in  which  the  air  panaga 
lined  with  false  membrane*,  even  when  the  fauces  are  likewi«e  aff«l8 
distinct  from  diphihctin,  one  must  reeognixe  and  account  for  Ihc  i 
such  cases  c.m  much  less  often  Iw  traced  into  communicatioa  »iik< 
cases  of  diphtheria  (whether  as  having  arisen  from  them,  or  asginnfl 
to  them)  than  can  cases  belonging  to  the  other  fortos  of  the  diWitv. 
in  the  "Gay's  JfospHal Heparts"  for  1877.  1  have  recorded  a  sena( 
cases  of  what  would  be  regarded  as  diphtheria  in  Ihc  common  icc 
of  the  term  ;  and  whereas  eleven  of  fifteen  cases  in  which  the  XxrfaX 
free  conld  be  brought  into  connection  with  other  cases  fby  eitheri 
descent)  only  eight  out  of  ihirty-fivc  cases  in  which  the  air  passiM^ 
involved  could  be  so  brought ;  moreover,  all  the  eight  ciscs  ju«  rtKiMiJ 
were  canes  in  which  the  fauces  were  severely  alfcc led ;  of  ten  cose  in  j 
there  were  only  very  alight  patches  of  false  merobrsne  upon  the 
palate  there  was   not  one  in  which  any  evidence  of  infection 
obtained.     I  shall  hereafter  have  to  discuss  whether  these  (acts  wA\ 
taken  a^t  showing  that  diphtheria  attacking  the  air  pasnges  is  actinUTl 
contagious  than  usual,  or  whether  ihey  indicate  that  a  large  proporliMj 
the  cases  in  i]ue«tion  realty  belong  to  a  diiTereni  disease,  a  simple  noo-i 
inflammation,  attended  with  the  formation  of  false  membranes. 

In  support  of  the  opinion  that  diphtheria  is  highly  infeciioiu,  m^\ 
mentioned  the  fact  that  its  contagious  principle  sometimes  adhcrdi 
great  obstinacy  to  particular  houses  or  apartments.     Sciuire  metitioM  I 
in  a  country  house  in  Scotland  a  visitor  was  attacked  while  occup 
chamber  in  which  a  caxe  had  occurred  eleven  months  before.     The  1 
tion  from  a  mild  ca.«  may  generate  a  severe  one,  or  vice  vrrsa.     Hawi 
a  patient  ceases  to  be  infections  is  not  yet  known.     Bristowe  ny»l 
the  disease  h.xs  sometimes  seemed  to  be  comrounicaled  by  ■  child  wbsl 
apparently  been  well  for  two  or  three  weeks. 

Doubts  have  been  expressed  ns  to  whether  the  fact  that  a  iwtmki  hul 
diphtheria  implies  a  subsequent  immunity  from  the  disev«.     In  Sn 
"  Report "  for  i85(),  several  cases  are  recorded  of  individoaU  who 
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rice,  at  intervals  of  two  or  three  months  or  longrr.     But  it  is  to  be  itoted 
that  the  iWtoiid  aitnckt  arc  always  more  severe  than  the  first  on«. 

Ilie  period  of  iiuubativi*  in  diiththeria  is  «aici  by  TroiisM'ati  to  be  from 
two  to  seven  days.  Oertcl  [wts  it  at  from  two  to  fivt  days ;  but  he  quotes 
cases  in  which  it  was  lon^r.  One  siich  instance  is  related  by  Jcnncr ;  that 
of  A  young  lady  who  sickened  eight  days  aller  having  been  sent  into  the 
rountry,  from  a  house  where  her  brother  and  her  sister  had  before  been 
attacked.  Senator  even  says  that  the  interval  maybe  as  much  as  three  or  folir 
weeks.  Where  there  has  been  a  direct  transference  of  the  ]x>ison  from  one 
person's  fauces  to  another's,  the  period  seems  to  be  much  shorter.  Vattcix 
hud  a  pclliiular  deposit  in  the  tonsil  the  day  after  he  became  infected  with 
the  diseasf-,  and  died  in  forty-eight  hours.  O.trtel  suppows  that  the  incuba- 
tion is  likely  to  be  less  prolonged  during  the  prevalence  of  an  epidemic, 
cially  where  the  type  is  malignant. 

In  speaking  of  nteasles  and  of  scarlet  fever,  1  have  mentioned  that  each 
of  those  complaints  is  oowand  then  accompanied  by  an  affection  of  the 
fauces  resembling  that  of  diphtheria.  A  (act  related  to  Ur.  George  Johnson 
by  Dr.  Drwes,  of  Coventry  ^"  Latutt,"  1875),  tends  to  show  that  both  the 
specific  contagia  are  present  m  some  cases  of  this  kind.  Xvo  brothers  had 
been  in  succesuon  attacked  by  scarlet  fever,  and  had  been  separated  from  one 
another  throughout  the  course  of  the  disease.  'Ilie  elder  had  remained  at  his 
school,  to  be  nursed ;  the  younger  hod  been  sent  to  a  cottage  in  the  country. 
The  former  passe^l  through  a  mild  form  of  the  disease;  the  latter  had  it  severely, 
and  also  had  his  fauces  covered  with  diphtheritic  exudation.  After  a  tiiae, 
ihe  man  at  the  college  sickened  with  scarlet  fever ;  and  he,  too,  had  a  diph- 
ihcrittc  ihro.ii.  When  both  brothers  had  been  convalescent  for  a  fortnight) 
ihey  were  allowed  to  be  together,  and  even  to  lie  in  the  same  bed.  Presently 
the  elder  one  fell  ill  of  diphtheria  with  laryngeal  complications,  and  died  on 
the  third  day.  A  jioini  lowhiih  Senator  draws  attention  is,  that  when  scarlet 
fcvcr  is  accompanied  with  the  formation  of  false  membranes  upon  the  fauces 
it  scarcely  ever  happens  thai  the  morbid  procew  extends  to  the  air  passages, 
although  the  throat  aJTcclion  may  be  apparently  identical  with  that  of 
diphtlKria. 

Rcreiting  to  the  question  of  the  causes  of  diphtheria,  one  must  admit  that 
the  disease  often  springs  up  in  isolated  houses,  and  under  circumstances 
which  accord  ill  with  the  theorj'  that  it  must  be  due  to  a  specific  contagion. 
In  this  there  is  not,  indeed,  anything  to  be  wondered  at ;  for  the  same 
thing  is  likewise  true  of  all  the  exanthemata.  Dut  Ur.  George  Johnson  has 
advocated  the  opinion  that  cases  not  directly  traceable  to  infection  are 
often  due  to  contaminated  water,  or  to  the  emuvium  from  foul  sewers  or 
cesspools.  He  relates  the  cases  of  four  children,  who  were  all  attacked  on 
the  same  day;  three  Avp,  previously,  a  cesspool  distant  about  twenty 
yards  from  the  hou<c  had  twen  emptied  ;  and  the  wind  was  blowing  toward 
the  hou«:  at  the  time,  and  conveyed  to  it  a  very  offensive  smell.  Soon 
aAcTward  two  of  the  servants  fell  ill,  and  at  length  the  mother.  The  only 
oiiCinbers  of  the  household  who  escaped  were  the  father  (who  wa>  away 
from  home  all  day)  and  one  servant.  I  must  add  that  there  is  reason  t» 
believe  that,  e\-en  when  diphtheria  is  epidemic,  .ind  when  the  siwcific  con- 
Ufpon  has  perhaps  already-  been  introduced  into  Ihe  system,  exposure 
10  cold  may  act  as  an  exciting  cause  in  bringing  out  the  manifest;! t ion  of 
the  disease  upon  the  fauces.  At  least,  Dr  Yeats  (".£1/.  Med.  Jour.,"  1876) 
stales  that  this  was  the  case  in  an  epidemic  which  occurred  in  Auchter- 
iven.  Perthshire,  l>etween  Mareh  and  June,  iSyj-  Several  jiecHons, 
lays,  were  attacked  who  had   been  working  btc  m   their  gordeiu,  or 
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playing  croquet  on  a  damp  bwn,  or  driving  after  sunset.     Orhen,  «h*l 
been  confined  to  bed  for  a  considerable  lime,  fnDm  oiber  caium,  wire  itti 
on  Ihcir  first  appearance  in  the  open  air.     Ii  b  obvioitt  thai  tin 
an  impoiuini  bearinfi  on  the  question  of  the  existence  of  a 
croup  distini^t  from  diphtheria,  since  such  on  affection  is  uippoaedHi 
merely  to  exposure  to  cold. 

Whether  cold,  altogether  independently  of  epidemic  inAumces,  en  < 
set  up  a  simple,  non-specific  inflammation  of  ilie  fauces,  attended  «ltl 
formation  of  fidsc  membranes,  it  is  very  difficult  to  say ;  I  ihtU  hmj 
revctt  to  that  question  when  discussing;  the  rclatiofis  of  croup  to  i  " 
It  is,  at  any  rule,  certain  that  such  a  morbid  proceat  may  rrvitlt 
action  of  more  powerful  irritants.     I  have  related  in  the  "  Gwfii 
Reports,"  fur  1877,  the  cases  of  two  children,  in  whom  th«  pabiriadi 
presented  appearances  exactly  like  those  of  diphtheria ;  tiui  in  onrUf 
the  affcctioci  vus  caused  by  swallowinj^  a  |>ieL-e  of  lioi  jiotato,  in  the  1 
a  burning  stick,  which   had  been  thrust  into  the  little  |ntient'»i 
another  child.     \  similar  condition  has  been  met  with  in  three  of  I 
of  ttcnld  of  the  throat,  in  which  boiling  water  or  steam  had  been  ' 
of  a  teajiot  or  kettle.     Lately  I  found  a  well-marked  wponlilt'  -  '' 
brane  on  the  lingual  surface  of  the  cjiijjlotiis.  as  well  as  on  the  i^l^ 
tongue,  in  a  woman  who  coromiltcd  suicide  with  white  precipiu^.  - 
lived  nix  or  seven  days  after  swallowing  the  poison.     There  «na  ' 
"  diphtheritic  indammation  "  of  the  uisophagus,  the  stomach,  aiiil  itel 
part  of  the  intestines. 

[t  It  well  known  that,  instead  of  attacking  the  throat,  diphlbaiil 
times  shows  itself  on  the  mucous  membrane  of  the  genital  orgwu.  or' 
eyes,  or  upon  denuded  pans  of  the  cutaneous  uruce.    The  tfudt  ^^ 
forms  of  tnc  disease  ought  to  throw  great  light  on  its  letiology.    Dt.  I 
Hicks  has  recorded  in  "  Guy't  Hospital  R^forts,"  for  1871.  an  ipiJ 
diphtheria  in  the  olwtciric  wards,  in  which  two  women  were,  in  iwrn. 
with  diphtheria  of  the  labia,  while  two  oihetx  had  the  ordinary  «lSxii«i] 
the  fauces.     Moreover,  in  Berlin,  and  »omc  of  the  other  cities  rf- 
Germany,  where    conjunctival  diphtheria    has  jireviiilcd   to  a 
extent,  I  believe  that  in  each  epidemic  there  have  been  some  caioiBj 
the  disease  hiut  S]>read  either  downward  through  the  lachrymal  P*)*4'*! 
palate  and  fauces,  or  in  the  revenc  direction  upward,  or.  in  wliich  ImD 
and  the  eye*  have  l»cen  attacked  simultaneously  and  indepeniicnily- 
over,  the  conjunctival  .iffcction,  as  1  myself  have  olwer\ed.  sometinio' 
as  a  Ke^uela  of  measles  just  ox  is  the  case  with  diphtheria  of  tir  r 
The  existence  of  »o  cl»»c  a  relation  between  these  diffen-ni  foc»l 
dnieAse  aflonls  a  strong  .irgumcnt  lor  its  specific  character,  and;. 
«upp(iKitiun  that  it  ari^icH -•'|iontanenu<ly,  fli>  the  result  of  defective  hjt 
conditions.     Itut  it  must  be  added  that  both  Jacolwon  (of  K6ni(?l 
Hinrhliffg  -idniil  a  sjwradit  variety  of  conjunctival  diphlheru  ,  jUWS^ 
inKLince.  that  Eonorrhceal  nphlhalmin  often  astumes  a  diphlhcri'i'       """ 
.\nd    it   may  tic   that   the  affection    of  wounds  and    riw    stirl- 
M  hospit-il  jjiingrenc  is  a  *j«iraijic  representative  of  cutaneouN  ■ 

J'acjolison  thinks  that  tlie  conjunctiva]  disenae,  even  when    it  ■ 
ocal  origin,  may  spread   by  contagion.     I  should  hcsitat' 
although  it  would  certainly  lie  somewhat  analogous  to  the   ' 
tfigir>ii.t  jiorrigo  of  the  skin,  which  often  seems  to  develop  iiidf  vM 
simple  cmcma.  1 

Di%(riliutioH. — Whether  the  jxior  ore  proportionately  more  luihkiol 
theria  than  the  rich  is  perhaps  a  question.     Sir  William  Jenncr  tcb 
only  a  small  number  of  his  can:s  occurred  in  hiii  hoKpiial  practice  : 
nolorions  th^t  the  diwase  often  carries  ofT  very  healthy  and  robvii-) 
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An  writers  say  thai  it  is  Cirimne  upl  toiitl.-irk  thiMewIioaiv  under 
tell  yt;ars  of  a|te  than  older  jieTMins :  ^tk)  then;  apicnm  to  lie  no  <l<>iit>t  tluil 
tl))!>  t.i  tl>e  ca:ic,  allhuu);h  I  mt^c^lf  lliink  that  many  olitcrvcrs  have  made  ihe 
[tr(>iM>rlii>ii  o(  children  a|>|war  iintltilv  tar^ic  l>y  Jnrltiding  nietittitaiiuus  rj[iti[t 
under  iliphtberbi,  unce  the  furmer  alTectiuii  never  <ir(:iirs  in  ailulK. 

Tliete  secma  to  beno  |>rciorihal  am;  .-teiwon  of  the  year  nil  her  than  another 

is  favonhle  to  the  spread  of  diphtheria.     The  very  cold  winter  uf  iS6o  did 

not  hinder  its  epideinir.  diffusidn  in    l^ndon  ;  and  it  has  often  ptcvailed 

(luring  tile  summer.     Oerte)  says  that  il  m  of  iniich  lei»  freijiicnl  ocrtirrence 

^^oward  the  troftics  than  in  the  tein|)er3ie  tone  and  the  adjacent  part  of 

^Hhe  frigid  zone.     Geological  conditions  of  soil  .seem  Co  have  no  jmrt  in  its 

^KatKition. 

^ft     Caurst. — The  symptoms  <i{  diphiherb  differ  widely  in  it«  different  cases. 
^*^S<>n)etimes  the  dliei-V  lie}[im  with  marked  con.ttitiilional  distiirliance  ;  ano- 
rexia, headaclie,  lajHiltide,  anil  tu»  of  enei^y  ;  natisca  or  vomiting,  arceleration 
of  jnibte,  and  shivering,  folloved  liy  fever.  There  may  from  ihefir'l  Ik  difficulty 
of  iwatlowing,  the  semaiion  varyin);  frnni  a  slight  prirkins  up  lo  a  severe 
ilartinjii  or  sbouting  pain,  whi<^h  may  ipiite  prevent  the  (nlient  frum  lakiiiK 
fiKxl,  I'ut  ihit  pain  \%  rarely  so  extreme  as  in  acme  ci)n%illiti>.     On  lnoking  at 
tlte  fauces  one  findfl  that  the  uvula,  the  jxilale,  and  the  jHtNlerior  wall  of  the 
I      pharynx  are  more  or  lew  swollen,  and  of  a  red  or  viiilet  <'o!or.     After  a 
^■few  h4>urs,  or  at  latest  two  da)->,  une  ur  more  o'hitish-gray  s^Kits  be^in  to 
^^l>I>ear  on  some  of  tliiMC  parb;  ttiey  are  at  jirst  kmall,  ami  ihcy  may  remain 
of    the  lamc  slee  for  several   day^     From  an  early  period  the  lymphatic 
glands  of  the  neck,  es[>et:Jalty  those  near  the  angles  of  the  jaws,  Iwt^ome 
swollen  aiul  painful. 

Ill  some  tiisiances  the  lehrile  disttirhance  is  very  slight,  and  in  others, 
when  it  t«  more  con.tideralile,  it  U  of  very  «hort   duration.     The  palient 
I       often  seems  to  liave  entirely  recovered  within  cvo  nr  three  days,  hy  which 
time  the  pellicles  are  sometimes  detached  and  ca'^t'oH. 

But  in  many  cases  the  di^ieaae  takes  a  lew  favoralile  coiir^.     The  fever 
I       continues,  the  temperature  remaining  at   ioi°  or  103°,  or  moiintinx  liiglher; 
^^r,  if  it  sliould  have  fallen,  it  rises  again  on  the  fourth,  lifth,  or  sixth  day. 
^Hrhe  diphtheritic  spots  on  tlie  fauces  rapidly  nin  ingellier,  ami  extend  in 
^^very  <liret:tion ;    so   tliat  the  toiin.il*,  the  uvula,  and  all  the  visible  (larts  of 
the  throat    may  in    a  few   hours   be   covered    wi()i    a  y<rllowi->.h  or  grayish 
membrane.     Ine  cerviol  and  submaxillary  lympli-glamls  swell  still  more, 
and  the  liioues  alioiit  tliem  may  be  .w  inAtinited  nilh  inltauimatory  products 
I       that  the  hollow  of  the  neck  is  entirely  oblilerated,  the  whole  s|i.tcL-  from 
,       the  chin  to  the   sternum  lieing  occupied  by  a   uniform  brawny  mass,  the 
skin  over  which  b  sliining  and  red,  xs  in  erysi()cla.-i.     Presently  the  diph- 
theritic membranes  liegin  to  soften  and  <]ecomiK>se,  actjuiring  a  brownish 
color,  and   ^tcjurating   here  and    there    in  shredv       The    iwlient's  breath 
'       then    becomes   horribly  fetid.      An   ichorous  disiliarge  may  run  from  the 
corners  of  the  mouth,  which  excoriates  the  surface  jmd  giv&  rise  10  ulcers, 
I       whidi  in  their  (urn   be<;ome  covered  wilh  a  grayish-whiie  layer.     At  ihi-i 
time    it    is   not    uncommon  for  sore  s|M>ts-^  lie  hind  the  eats,  for  instance, 
I       or  in  tJie  crease*  of  the  skin,  even  of  remote  part>  of  the  body — to  become 
'       distinctly  diphtheritic.     If  a  blister  should  unfortunately  have  been  applied, 
^_the  raw  surface  may  be  coated  with  a  membrane  ;  and  leech-bites  src  apt  to 
^■pass  into  unhealthy,  s]ireading  ulcers. 

^F  From  the  fir^t  commencement  of  these  more  serious  local  changes,  Ihe 
^Bconclitutional  symptoms  t)egin  to  present  features  of  depression  which 
^^hararterbe  l[>e  whole  further  progress  of  the  case.  Tlie  pul-w  may  still  be 
(piick,  iu  ticat-i  rising  to  no  or  more  in  the  minute,  but  it  becomes  daily 
1      jonallcr  anil  weaker.     The  countenance  airquires  a  vaxy  pallor,  which  |>cr- 
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hapK  contraKis  ttrongly  with  the  nitldy  atpcci  of  Ih?  patient  a  frv  ^ 
Iwforc ;  the  miisriilnr  |)Ower  is  greatly  rnlc?t>lcd.  I'lirpiric  «tiui>  otim 
Bppv^ir  i];>on  ihc  xkin.  Deliriunt  sometimn  set*  in,  as  in  a  case  r>  i ' 
Sir  William  Jcnner ;  the  tongue  may  l)ecoine  dry  and  Imjwn,  ■  - 
collerl  on  the  teeth  and  li|i»,and,  in  fart,  a  "typhoid"sUlenuy  Wt:<-iciL>j 
Siirh  ciscK  ate  generally  fatal,  and  on  ]x»t-inoTteni  cxaminaiinn  the  «i 
nicmKninr''.  and  even  the  tndot  atdiiim  and  the  tulmtance  of  the  lunft 
commonly  found  to  l>e  i-crh>-mo*ed,  as  in  seplictcmia.  Pneumonia  or 
of  the  lungs  is,  in  many  inManccs,  the  immediiHe  raiMe  of  death. 

Mont  ffi(|iipinly  the  mind  remains  fwrfettly  cU-ar.     At  Urngtli  the 
|K;ratiiu-   f;ills  lielow  normal,  to  57°  or  96'  F.,  and  the  jwlw  tmi  1«<«1 
irregdl.ir  (iikI  intermittent,  il*  beats  scarcely  amounting  to  50  or  rwr  *»■ 
the  minute.     Death  may  either  ornir  very  gradually,  by  astheiiii,  w  MR 
often  it  take*  place  suddenly,  while  the  patient  k  in  the  act  of  litliu'  u  ■ 
lied,  or  making  some  other  flight  movement.     Such  cases  gencralU 
lietween  the  tenth  and  the  fourteenth  day. 

Fatal  syncope,  howevci.  is  not  limited  to  those  cavs  of  di|ihil»a 
which  the  disease  has  been  severe  throughout  its   whole  courw;  ^ 
times  happens  when  all  the  symptoms  have  been  of  the  slightest.    )(M> 
relates  such  an  instance  :  a  boy,  aged  ten.  who  was  convalescent  fiDic a 
mild  attack,  was  attacked  with  vomiting.     His  medical  attendant. ' 
on  visiting  him,  as  usual,  that  the  pulse  (which  had  licvn  tHx-"!': 
freqnent    for  two  days)  was  only  36  in  the  minnte.     TTwrc  «i 
in    the  patient's  apjjearante  which  would  have  suggested  thJt 
imminent  danger  of  death,  but  not  withstand  mg  the  free  use  of 
the  pulse  coniinued  to  fall  ;  by  the  next  aflemoon  its  beats  ■ert  cfl*J 
and  soon  afterwards  they  ceased  altogether.     I  have  seen  two  Hinilif 
in  children.     One  was  that  of  a  little  girl  in  whom  there  wtit       - 
well-marked  diphtheritic  patches,  in  the  fauces,  but  who  seemed  > 
little  the  matt^T  with  her,  tlut  she  was  allowed  to  play  with  otbcf  • ' 
the  garden  in  front  of  the  house.     Early  one  morning  she  w*s  ht'v:- 
down  slairi  from  the  nursery,  as  usual,  before  t>cing  drewed,  afaen  ''^ 
noticed  that  she  looked  very  pale,  and  I  was  hastily  sent  for.     1  fc™^ 
pulseless,  with  her  extremities  perfectly  cold,  and  in  spite  of  all  thil 
be  done  she  died  about  eighteen  hours  afterwards,  without  hiving  1 
in  the  least  from   her  collapsed  condition.     I  also  remember  a  I hinl 
which  I  believe  to  have  been  of  [he  same  kind,  but  in  which  iheit**' 
direct  proof  that  the  disease  was  diphtheria.     It  was  as  follows:    A 
aged  fifty,  a  sailor,  was  .idmitci?d  into  Guy's  Hospital  under  the  W 
Barlow,  on  June  34^1.  1866.     His  pulse  at  the  wrist  was  impertcpt'Mtt 
he  was  unable  to  swallow.     When  he  took  any  li<juid   into  \i»  m«*" 
made  a  gurgling  noise  and  spal  it  out  a^in.     He  was  nerfecilj  t"W^"*_ 
but  his  speech  was  thick,  and  lie  dragged  his  legs  after  him  and  w»«ai"Jj 
to  walk  without  support.     He  said  that  he  had  been  [wrfecilv  well  w^ 
morning  of  the  igih  (five  days  l>efore  he  waa  brought  to  the  h'npiul), 
"  he  found  himself  unable  to  speak ;  ht»  throat  afterwards  felt  s«r, 
seemed  full  of  phlegm,  and  his  breath  was  short."     On  the  dayifttt 
admission  he  had  a  sort  of  fit,  and  threw  himself  out  of  l>ed.    Tto 
followed  by  a  paralytic  condition  of  all  the  limtv^  and  he  «een>edj 
would  die  at  once  ;  but  he  rallied  a  little  and  lived  until  1.40  «.«. 
a6th.     A  post-mortem  examination  was  mode ;  no  di^tease  coiild  be 
the  body,  and  the  only  posiitile  conclusion  seemed  to  l»e  that  ibc  rai< 
one  of  diphtheria  ;  but  neither  during  life  nor  after  death  wete  tnj 
morbid  appearances  discoverable  in  the  fatKCS, 

Even  when  characteristic  diphtheritic  {lairhes  exiM  on  the  murixn 
brane  of  the  fauces,  it  sometimes  happenit  that  the  real  nature  of  the 
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Hooked  fron  thepaiicnl  failing  lo  complain  ordiHicutijr  or«wal< 
I  or  pain  in  the  throat.  I  have  had  children  brought  to  me  in  llw 
lieni  txmin  at  the  bci.]nial,  MufTering  rrom  febrile  sytn)iiom»  Tor  which 
Id  dbcover  tto  cause  until,  ax  a  matter  of  roiilinr,  1  cx.imined  the 
',  And  vmie  yean  n^o  a  chlorotic  girl,  who  had  been  an  inmate  of  one 
lw>nl«  fur  a  few  days,  die<l  without  an}'one«uiipc<:ling  the  real  nature 
t  disease.  The  rhief  symptom  wai  a  weakncs^^  »o  pxlrcmc  ih.il  she 
Inot  ul  up  even  when  supjioned.  A  poxl- mortem  csnmiiiaiion  showed 
ihebiHres  weqe  covered  with  fal.ie  membrane. 

I  perhaps  the  roo»t  obtcure  of  all  the  form*  of  diphtheria  it  one  which 
Atil  to  the  luia/  mueout  mcm&raite.  or  which,  at  lea^t,  may  be  un- 
ited with  the  presenec  of  any  obvious  pellicles  upon  the  ph-iryngcal 
R.  The  chief  local  symptom  is,  then,  the  escape  of  a  thin,  sanguineous 
ko-puraleni  fluid  from  the  nostrils,  the  orifices  of  which  liecome  mure 
ft  mJdcoed  and  cacortaled.    Enutaxis,  however,  is  not  infrefjueni,  and 

Jp  be  «a  profuve  that  one  woula  have  been  satisfied  to  altnbiilc  to  it 
oodira  appearance  of  the  patient  if  it  had  not  been  for  the  fact 
■umn  is  so  coostantly  present  in  all  severe  cases  of  diphtheriR.  With 
ixtma  «e  may  Mmetimcs  perceive  that  the  turbinated  bones  are  covered 
h  meirbranoas  layer,  or  casts  of  them  may  be  discharged  from  the 
Is.  After  the  6n^t  day  or  two  the  secretion  from  the  afTeclcd  parts  is 
konl^  of  a  browniih  color  and  very  offensive.  The  disease  not  infire- 
lyniends  along  the  nasal  duct  to  the  conjunctiva,  which  then  becomes 

II  ailha  jietfecl  diphtheritic  membrane.  Or  it  may  pass  through  the 
Chun  lube  to  the  tympanum,  causing  a  singing  or  buzzing  noise  in 
In  and  deafness ;  perforation  may  then  take  pla^re,  and  matter  be  dis- 
m)  ibroiigh  the  ealemal  nwatus. 

t^lbR  direction  in  which  diphtheria  sometimes  spreads,  is  from  the 
tea  down  the  ari^/^axus.  In  one  fatal  ca.se  1  fuund  a  number  of 
'»i!cm  IB  ihe  stomach  close  to  the  cardiac  orifice,  some  of  which  were 
ll  aiih  a  distinct  layer  of  false  membrane;  and  inxtancea  have  been 
lied  in  which  the  whole  cewiphageal  and  gastric  mucous  membranes 
taken  part  in  the  morbid  process.  The  condition  seems  to  have 
{  rile  lo  no  special  symptoms. 

!>ll  Ihe  tccoodary  forms  of  diphtheria,  however,  arising  by  exienMon 
K^faeue  fmm  the  fauces  to  adjacent  partx,  the  mmt  important  by  far 
Uwiiich  alTects  t]K  air  fiatsagfi.  The  continuity  of  the  fal^iC  mem- 
Bit  oRcn  traceable  directly  over  the  epiglottis  and  the  aryteno-epi> 
Men  foldi ;  bat  sometimes  this  is  not  the  caxe,  and  certain  observers 
ih  caasMlMBCe,  been  led  to  regard  the  spread  of  the  disei*e  to  the 
nanj  tracbea  aithe  mult  of  what  they  have  termed  "auto-infection," 
poetiUlion  of  the  mucous  nvembrane  by  particles  nf  secretion  drawn 
Hvd  with  the  air  inspired  through  the  mouth.  Upon  the  epigtottiK 
)^  rncal  eord^  the  faUe  membrane  is  (irmly  adherent;  it  may  pi!& 
tht  DVrf  the  Space  between  the  tnie  and  the  false  cords.  Below 
jiottii  it  bMry  loosely  attached  to  the  mucous  surface.  It  becomes 
Br  aa  it  doceiids,  and  in  the  trachea,  at  a  variable  distance  down, 
Mmoflly  ceues,  and  becon>es  conlinuoiu  with  a  mucopurulent 
vhtch  IiDe»  the  re4  of  Ihe  air  pasngcs.  But  in  some  cases,  even 
imochial  tabet  within  the  lungs  present  a  delicate  tubular  diph- 
le  lisinj.  Oertel  quotes  Bartels  as  having  jminied  out  'that  this 
Up  confioed  (o  those  tubes  which  run  ujm-ard  or  downward 
t  cack  part  of  the  longs,  and  never  occurs  in  those  which  course 
d  toward  their  anterior  edges.  These  writers  also  maintain  that  the 
fee  of  old  pleuritic  adhesions  over  any  portion  of  a  lung  favom  the 
Ittioa  of  the  fibrinous  eiud  a  tion  into  the  corresponding  bronchial  tubes. 
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It  U  seldom  practicable  lo  tmp]oy  the  laryngoscope  to  dctennin: 
jiresciitc  of  false  membranes  in  the  air  pa:aat;es  in  a  caw  of  diphihctu 
only  a  very  practiced  observer  wuuM  be  able  lo  obtain  a  satif^aciocf  i.n 
of  the  inleriof  of  the  luynx,  at  lea^it  in  a  child.  The  dijiRnosb  of  \Mjnfai 
diphtheria  rests  mainly  uixiii  the  fact  that  the  entrance  of  air  itiio  ibe  Intfi 
ii  impeded.  Thia  is  shown,  not  only  by  the  rupidiiy  and  K^tpiriit  dtuair' 
of  the  respiration,  but  also  by  the  way  in  which  ai  each  breath  ih: 
parts  above  the  clavicles  and  sternum  are  sucked  in,  as  irell  as  ibe  > 
intercostal  sjiaces,  and  in  young  children  even  the  siemum  aod 
which  jt  an  early  age  are  soft  and  yielding.  Every  time  tlut 
jialieni  inspires,  a  tovid,  crowing  or  croiipy  noiie  maybe  audible,  u4  I 
cough  i.f  uflen  hurd  and  brassy.  In  other  words,  the  symptoms  are 
cixely  the  same  as  (hose  of  croup,  and  as  I  have  already  stated  more 
once,  some  observers  believe  that  croup,  when  attended  with  the  it 
iDcnt  of  membrane,  is  always  an  effect  of  the  diphtheritic  jxiuofl. 
dyspn(C3  is  apt  to  become  greatly  aggravated  from  lime  to  time,  a  ci 
stance  that  must  be  due  cither  to  the  supervention  of  sjxasni  in  the  i 
walls  of  the  alTecied  parts,  or  lo  ihe  accidental  im|iaclion  of  porno 
laerabrAnous  or  other  secretion  in  the  narrowed  chink  of  the  glottis. 

When  diphtheria  affecls  the  larynx,  extension  of  the  disease  to<j 
part    commonly  ocrun  within    from    three   to    six  day?  afler    the' 
menccmcnt  of  the  disease.     Jenner,  in  i86i,  hod  never  known  it 
beyond  the  end  uf  the  first  week ;  but  Oerlel  wy*  that  it  i*  not  ir 
on  the  eighth  or  tench  day,  and  may  be  as  late  as  the  (hirieeaihT 
jenncr's  cases  death  always  occurred  in  live  days  Irom  the  selling  itt 
laryngeal  svmptoms;    and  he  sn^s  that  out  of  lw%nty>six  fatal 
Breton noaii  s  there  were  only  five  in  which  life  was  prolonged  after  I 
d^y,  and  (h:<t  there  was  but  one  in  which  it  was  prolonged  after  the  i 
day,  except  as  the  result  of  operative  interferences. 

Were  it  not  for  the  circumstance  thai  the  presence  of  false  m«nh 
in  the  air  passages  is  in  itself  dangerous  to  life,  from  mccliankal 
ference  with  respiration,  it  is  probable  thai  many  coses  in  which  ihct 
assumes  this  form  would  be  of  a  mild  type.     In  other  words,  oik  ne 
wonder  that  the  laryngeal  variety  of  diphtheria,  even  when  it  le 
fatally,  is  often  unattended  with  those  symptoms  of  bodily 
annmb,  and  depression  of  the  heart's  action,  which  play  so  pr 
part  in  many  uncomplicated  caites  of  the  disease. 

It  is  said  that  sub-pleural  emphysema  is  of  frequent  occDiTence : 
distention   and  rupiure  of  the  pulmonary  alveoli,  and  that   ibe 
air  may  diffuse  itself  into  the  mediastinum  and  even  into  the  sat 
textures  of  the  neck  and  uf  the  body  generally.    Kartcb,  in  one  case,  I 
a  loud  sound  on  au^cultatiun,  which  he  supposed  to  be  due  to  . 
but  which  proved  to  depend  u|>on  the  presence  of  a  quantity  of  airil' 
areolar  tissue  outside  the  serous  .sacs. 

In  cenain  cases,  diphtheria  seems  to  commence  in   Ihe  air 
there  being  no  primary  afTectiun  of  the  fauces.     In  the  epidemic  ftfl** 
the  disease,  however,  this  is  of  rare  occurrence.     Bretonneau  si.i: 
met  with  but  two  instances  of  it ;  of  one  of  these  he  gives  deiaii- 
in    his  fourth   "Memoir"),     liut    I  think  that    there  is  no  more  ih*' 
presumption    against    its    being  a   case   of    simple   membranous  Ci> 
unless,   indeed,  we  absolutely  deny  the   existence    of  that  disease, 
patient  was  an  infant,  a  year  old,  in  charge  of  a  nur%  at  Tours,  whereBOtl'J 
of  diphtheria  had  been  seen  for  months.    The  nurse  was  a  native  of  a  I 
some   miles  distant,  where  the  disea.se  was  prevailing,  and  a  ncpkc-l 
hers  had  died  of  it  a  few  days  before  the  infant  fell  ill.     Breionneial' 
the  relative  frequency  of  a  primary  laryngeal  diphtheria  at  one  in 
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: ;  Gaersant  at  on«  iq  twenty  cases.  In  an  epidemic  which  occurred  at 
AuchlCTgavcn.  in  Perthshire.  Dr.  Veals("^./  M<d-J<mm.,"  i876)olwerve<), 
among  one  hundred  and  cighly-ihrce  cases,  firieen  in  which  laryngeal 
symptoms  were  present  from  the  commencement,  but  in  which  there  was  no 
visible  affection  of  the  fauces  when  they  were  first  brought  undi-r  notice ; 
and  in  six  of  these  the  pharynx  remained  free  ihrouf[hout  the  whole  progress 
of  the  disease. 

When  we  come  to  discusi  (he  question  of  croup,  we  shall  find  that  it  i« 
important  to  know  what  is  the  proportion  of  cases  of  e[nilemir  diphtheria 
in  which  the  morbid  process  spreads  to  the  larynx  ;  hiir  with  regard  to  this 
I  hare  been  able  to  find  do  sal U factory  information.  In  the  reiiorls  made 
in  1S59,  by  Greenhow  and  J.  B.  Sanderson,  to  the  Privy  Council,  in  refer- 
ence to  the  epidemic  which  had  been  prevailing  for  three  or  four  yeani 
in  various  counties  of  England,  il  is  generally  spoken  of  as  excep(i<riial. 
Among  a  large  number  of  cases  occurring  at  Spalding,  in  Lincoliishir!:,  and 
reconled  by  I>r.  Capton,  there  are  only  two  in  which  it  ts  mentioned.  Out 
of  twelve  fatal  cases  that  were  seen  by  Mr.  Schofield,  of  Hi^bgnte,  nine 
terminated  by  "asthenia,"  three  only  by  "croup."  At  Birmingham,  ii  i« 
reported  that  croupy  svroptonw  were  comparaitvely  rsire.  Mr.  West  had 
never  !>een  aity  marked  alTeclion  of  the  larynx,  and  Dr.  He^lop  did  not 
think  tliat  such  complications  occurred  in  more  than  Bve  per  cent,  of  the 
cases.  Only  at  Sialham  and  at  Smallburgh  is  it  said  that  the  majority  of 
polienis  die<l  with  cruupy  .symptomt  or  that  such  symptom*  were  very  com- 
mon. So,  again,  at  Crowle,  SantierMin  reported  that  he  hail  "  no  means 
of  determining  in  how  many  c>ues  the  symptoms  of  laryngeal  rorapliration 
exitted  ;  il  is  cerLiin,  however,  that  they  bore  a  imali  proportion  to  the 
iiatal  ca-tes.  At  Ijiiinrciiton,  on  the  other  hand,  out  of  twenty  deaths,  it 
appeara  that  eighteen  were  preceded  by  the  tymplom«  of  rroup."  Now,  it 
is  true  that  iuasrhedule  of  questions,  previously  sent  round  lo  practitioners 
va  the  districts  where  diphtheria  prevailedi  it  had  been  asked  whether  or 
not  "  the  diphtheritic  inflammation  .  .  .  toMcA'M^^  descends  along  the 
iDttcous  membrane  of  the  air  passages;"  so  that  the  medical  men  in  ques- 
tion must  have  seen  that  the  disca.sc  was  regarded  as  distinct  from  the  well- 
known  membranous  croup,  and  ma^  to  some  extent  have  been  influenced  in 
excluding  from  (heir  returns  cases  in  which  the  main  symptoms  were  laryn- 
geal. Uul  I  think  that  no  one  cat)  read  their  reports  without  coming  to  the 
conclusion  that  an  extension  of  the  disease  to  the  larynx  and  li^chea  was 
comparatively  infrequent. 

On  the  other  hand,  the  assertions  of  French  physicians  as  to  the  extreme 
frequency  of  such  extension  arc  deprived  of  most  of  Ihcir  value  by  the 
vciy  fact  (hat  these  physicians  iccogniic  no  membranous  croup  apart  from 
diphtheria.  Again,  Bretonneau's  "Memoirs"  contain  forty-five  cases,  re- 
lated in  detail,  and  in  the  immense  majority  of  Ihcm  the  air  pasugcs  were 
involved.  But  one  mtisi  tcmember  that  the  main  object  of  this  writer  was 
to  "establish  the  identity  of  croup  with  malignant  angin.-i,"  under  the 
common  name  of  diphtheria  ;  and  in  one  place,  after  recording  an  ordinary 
instance  of  "pharyngeal  diphthcrilis,"  he  says,  "  a  larger  number  of  special 
oases  of  this  kind  would  present  no  interest." 

It  seems  lo  mc  that  Trousseau's  statement  that  diphtheria  extending  to 
the  air  passages  is  the  most  common  form  of  the  disease  requires  allowance 
for  the  same  fundamental  belief  on  his  part.  I-'or  he  proceeds  to  say  (hat 
this  is  the  form  which  diphiheiia  takes  when  sporadic,  and  also  that  which  it 
exclusively  assutiKS  in  severe  epidemics.  Now,  the  former  assertion  involves 
the  very  question  at  issue,  namely,  whether  sporadic  membranous  croup  is 
a  manifestation  of  diphthciia.  As  I  hawc  already  slated,  I  found  in,  1877, 
in  jnitting  together  a  series  of  cases  of  diphtheria  and  croup  which  had 
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uccutrcd  at  Gay'i  Hospital,  that  among  fifty  cate,  such  as  would  comoa 
be  regarded  as  example  of  the  former  diteate,  iHerc  wrerc  ihirtjt-^ 
which  (he  air  pasuKcs  were  alTecced.     Rut  I  shall  hereafter  cndrarat 
show  that  in  many  of  them  the  di»ea»e  must  have  bc«n  a  non-speok 
Ham  mat  ion. 

The  urinf  in  diphtheria  is  not  only  scanty  and  high  colored,  ai  in  o 
acute  diseases,  but  it  very  commonly  contains  a  coniidcratilc  igiuRiitf 
albumen.  This  fad,  which  wati  first  pointed  out  by  Dr.  Wade,  of  llinu 
ham,  in  1858,  U  of  great  value,  as  sometimes  aiding  in  the  diagnotnof 
thai  would  otherwise  be  obscure.  There  may  also  be  epithelial  aiid  hyiJ 
casts,  and,  much  niore  rarely,  blood.  Bbcrth  is  (]Uoted  as  having  toi 
that  in  his  experience  albuminuria  was  present  in  (wo  coses  oot  of  llli 
but  the  proportion  seems  to  raiy  in  dilTerent  epidemics.  In  some  pui 
it  'a  observed  within  a  day  or  two  from  the  comtnenccmcni  of  the  oiN 
in  others  not  until  convalescence  already  soems  to  be  cstablish<d 
sometimes  very  transitory,  and  may  be  detected  only  once  or  twice,  e>ni 
cases  in  which  the  urine  is  repeatedly  examined  ;  but  it  more  often  laO) 
a  week  or  two.  It  is  generally  supposed  to  be  devoid  of  prognosiicng* 
cance  ;  but  Oerlel,  although  he  admits  that  the  urine  of  sotuc  patKati 
die  rapidly  contains  very  little  albumen,  yet  says  that  he  has  been 
make  out  a  close  relation  between  the  quantity  of  this  subsunce  e 
the  twenty-four  hours  and  the  general  intensity  of  the  disease.  Fi 
10  three  drachms  was  the  atnounl  usually  passed  in  cases  so  sere: 
threaten  life  or  to  terminate  fatally  ;  and  the  albuminuria  per»Hlcd,  i 
who  recovered,  for  six  or  eight  weeks  after  the  subsidence  of  thf 
affection. 

When  an  opportunity  is  afforded  of  observing  the  state  of  tl.    > 
they  are  said  to  be  found  Urge  and  congested,  the  epitliclLil  icii 
swollen,  opaque,  and  gr.inular,  and  filling  the  tube*.     Minute  eitrj' 
of  blood  jirc  also  described  as  present  in  manycaiics;  and,  accoidi: 
Ocriel,  m.xwes  nf  lymph  corpuscles  often  surround  the  capwleiof  rtf 
pighian  tufts.     The  renal  changes  thus  appear  to  be  undi^liiif; 
kind  from  those  which  occur  in  scarlet  fever ;  for  1  have  alrej<J< 
doubts  as  to  the  real  existence  of  the  micrococci  in  the  unniicfW^ 
and  Malptghian  bodies  and  interstitial  struma,  to  which  Octiel  ei 
so  much  importance.     The  observations  which  have  been  mailttf^ 
Hospital  would,  however,  suggest  the  belief  that  the  afTeclion  of^ 
ncys  in  the  two  diseases  diHcrs  widely  in  degree;  that  obwrveJ  i" 
of  diphtheria  being  comparatively  of  a  slight  character.     And  thu< 
with  the  well-known  fact  that  dropsy  very  rarely  occurs  after  clipl 
A  few  instances  of  general  anasarca  have,  indeed,  been  recorded  If 
ent  observers ;  one,  for  example,  by  Ocrlcl,  in  the  "  Deultehti  /*"^, 
1871.     But  when  this  writer  speaks  I  in  Zicmsscn's  " //itnJhuk")*, 
fatal  cases,  mo^lly  attended  with  suppreviion  of  urine  and  dropsy,*' 
occurred  in  Kiel  and  the  neighboring  villages,  one  is  apt  to  dcj 
the  epidemic  was  not  really  one  of  scarlet  fever  with  diphtherilx 
tions.     Saun^  asserts  that  the  rarity  of  dropsy  in  diphtheria  depcndio* 
fact  that  only  one  of  the  kidneys  becomes  diseased,  and  not  boil),tt' 
scarlet  fever ;  but  no  other  observer  (so  far  as  I  am  aware)  tm  fonad 
this  is  the  case. 

It  has  been  recently  maintained  by  MM.  Bouchut  and  Labadie 
that  titiioeardilii  is  of  frequent  occurrence  in  diphtheria.     1  have  tc| 
searched  for  such  an  affection  in  making  autopsies  in  children  who 
of  the  disease ;  but  the  valves  have  always  appeared  to  me  to  be 
healthy.     And  1  find  Saun^(t\-ho,  being  also  a  member  of  the 
Paris,  has  had  good  opportunities  of  testing  the  value  of  the  stotci 
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estion)  dcclaiing  ilut  rhc  slight  irregularities*  tliat  arc  commonly  found 
ider  normal  conditions  on  the  iip]>(.'r  niiicgins  of  the  mitral  and  [ricuspkl 
valvL-s  have  been  nitslakcQ  for  vcgciationf.. 

Seqiitln. — Convalcsccnti:  from  diphtherial  is  sometimes  attended  with  the 
Icvelopmcnt  of  a  series  of  ^cquelsc,  which  arc,  perhaps,  the  most  remarkable 
t  have  hitherto  been  traced  to  any  acute  disease  ;  I  refer  to  the  so-caJled 
diphtheritic  paralyses.     These  commonly  begin  during  the  second  or  third 
week  after  the  subsidence  of  the  throat  affection,  but  they  are  said  to  be 
sometimes  postponed  until  the  lapse  of  a  month  or  six  weeks.     They  appear 
^^in   a  somewhat  regular  order.     First,  the  soft  palate  is  affected  ;  it  hangs 
^Haccid,  the  uvtila  cannot  be  drawn  up  ;  its  sensibility  is  lust,  so  that  neither 
^K>ricking  it  nor  applying  the  solid  nitrate  of  silver  causes  any  pain.     One 
^^bonsequence  is  that  the  patient  speaks  indistinctly,  "  or  through  his  nose  ;  " 
^^mnother,  that  when  he  attempts  to  swallow  any  liquid,  part  of  it  passes 
upward   and  escapes   through   his  nostrils.     The   pharyngeal    muscles  arc 
occasionally  involved  :  deglutition  is  then  dilificuU,  and  some  of  the  food  is 
apt  to  find  its  way  into  the  air  passages.     Next,  generally  after  an  interval 
of  a  few  days,  one  or    more  of  the  ocular  muscles  may  be  attacked  ;  the 
patient  then  sees  double  and  squints;  or  paralysis  of  accommodation  sets 
in.  affecting  both  eyes,  so  that  he  is  not  able  to  distinguish  near  objects 
properly,  and  cannot  read  small  print  with  comfort,     The  limbs  are  com- 
monly affected  soim:what  Inter  still ;  but  sometimes  they  are  the  parts  in 
which  a  loss  of  power  is  first  observed.     Sensations  of  numbness  or  ^in 
in    the   feet   are   complained  of;  and    presenily  the    legs   grow  wcalc  and 
I      tremble,  the  g.ril  is  shuffling  and  uncertain,  or  the  patient  may  be  unable 
^■to    stand    without    support.     The  arms    are    much   more   rarely    involved 
^HHit  sometimes  iheir  strength    lails  so   that   he  cannot   dtcss  and   undress 
^Htimself,  or  hold  anything  in  his  fingers,  or  even   raise  his  hands  in  the  air. 
^■According  to  Uertel,  the  electric  sensibility  and  contractility  of  the  affected 
muscles   are  greatly   im[»ired  or  entirely   abolished,  and   their  substance 
undergoes  a  very  rapid  wasting,     in  some  instances  the  bladder  and  rectum 
take  part  in  the  paralysis,  and  the  genital  organs,  with  complete  loss  of 
sexual  desire  in  adults.     Again,  the  muscles  of  the  larynx  may  be  affected, 
in  which  case  Ibc  vocal  cords  may  be  seen,  in  the  laryngoscopic  mirror,  to  lie 
motionless,  in  a  position  midway  between  that  of  respiration  and  that  of 
phonation — the  position  which  they  always  occupy  in  the  dead  body,  but 
which   is   never  seen   under  normal    conditions  during    life.     Wilks  has 
insisted  on   this  aftection  as  a    frc^juent    cause    of  suffocative  dyspncca. 
when  a  tracheal   tube  is  removed,   after  having    been   worn    for  a  few 
days.     The    inspired   current  of  air  draws   the    paralyzed    cords  inward, 
til  they  meet  and  close  the  glottis.     I.isily,  the  muscles  of  the  neck  and 
i  the  trunk  may  be  affected,  the  [mtient  being  unable  to  keep  his  head 
pported,  or  to  raise  his  body  from  the  recumbent  position,  or  to  turn  over 
bed.     Or  the  diaphr.tgm  and  the  intercostal  muscles  may  be  paralyzed, 
which  case  he  is  very  likely  to  die  of  suffocation.    Dr.  Priestley,  of  King's 
>l)ege,  was,  in  i86j,  attacked  with  diphtheritic  paralysis  in  a  severe  form  ; 
a  very  complete  account  of  his  case  is  tu  be  found  in  the  fifth  edition  of 
^V/atson's  "  Lectures." 
^ft    As  to  the  cause  of  these  setiuel.'c  of  diphtheria  there  is  still  much  difference 
Pftf  opinion.     In   one   extreme  case   Oertel   said   that   he   found    extensive 
changes  in  the  spinal  cord  and  its  raentbtanes ;  hemorrhages  surrounding 
^^hc  roots  of  the  ner>-es.  proliferation  of  nuclei  in  the  gray  mailer,  fibrinous 
^Kiudalion  upon  the  sui&ce  of   the  ciliated  epithelium  lining  the  central 
^^mal.     In  another  instance    Buhl    obscncd    hemorrhages  in  the  mem' 
branes  and  sutntance  of  the  brain,  and  a  red,  swollen,  softened  Kiate  of 
roots  of  [tte  ^iiuU  nerves,  with  accumulations  of  cells  and  nuclei  in 
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iheir  sheaths.     The  mtiBclex  have  ako  been  fotind  airophicd  ind  a  1 1 
of  fatty  degeneration.     Uiil  it  is  diffictilt  to  believe  that  siinituc 
an  present  in  those  cases  which  tenninate  quickly  in  recovtrY-  AaJ  I 
£act  chat  the  palate  is  so  eommonly  first  affc-ctL-d  is  obviots!}'  braoMtl 
the  theory  ofa  "  neuritis  mtgraiu,"  a  morbid  pfoiress  stating  is  iV  i 
of  the  part  originally  attacked,  and  spreading  along  iIk  fiUa  > 
reaches  the  centres.     Such  a  view  is  iiiiile  consistent  with  the  i 
Trou8«caii,  that  paralysis  ntay  follow  ciil^ineous  diphtheria ;  for,  n  All 
related  by  him,  the  limbs  seem  to  have  bevn  affected  as  early  is  the  fir 
Moreover.  Senator  declares  that  an  abscess  of  the  tonsil  may  g^  i 
paralysis;  and  in  speaking  of  mumps.  I  shall  relate  s  case  of  ibl  ' 
attended  with  a  remarkable  depression  of  the  vital  functions,  v(tf  Idtl 
which  occurs  after  diphtheria.     On  the  other  hand ,  some  writm  n'^ 
thai  the  power  of  producing  mich  nervous  symptoms  belongs  la  Of 
only  as  a  member  of  the  large  group  of  acute  diseases,  and  thil  M   . 
not  unfrcquently  nriscs  after  typhoid   fever,   typhus  or  smallpo*    ftitl 
think  that  this  must  be  of  infinitely  rare  occurrence.     The  only  ■ 
that  bos  ever  come  under  my  ot>scrvation  is  that  of  a  boy,  agti. 
was  admitted  into  Guy's  Hospital,  under  Ur.  Wilks,  in  the  autumn  nii 
for  a  paralytic  affection,  which  had  commenced  four  months  bclnrr.J 
very  mild  attack  of  measles.     He  was  unable  to  speak,  and  had  dil^mllTi 
protniding  his  tongue,  and  in  swallowing.     He  could  not  stand,  ih  < 
quehcc  of  weakness  in  both  legs,  and  his  hands  and  foreaims  vMt : 
flexed. 

The  fntxiMsh  in  diphtheria  is  always  doubtful ;  OO  case,  howrvcrl 
is  to  be  regarded  as  free  from  peril.     The  average  mortnltiy^i' 
in  diffcicnt  epidemics,  but,  according  to  OcncI,  ii  generally  rnn. 
30  and  40  per  cent.     The  larger  the  proportion  of  young  rhUditn  1 
thoae  who   arc   attacked,  the   more  fatal   the  disease ;    for   in 
comparatively  seldom  assumes  the  laiyngesl  form,  in  which  from  ^  i 
per  cent.  die.     However,  according  to  Trousseau,  the  naaal  variety  ill 
equally  dangerous. 

The  main  iudicationa  in /r^oAn^n/are  to  maintain  the  patient'^! 
and  to  control  the  various  tendencies  that  might  lead  to  a  fatal  ten 
Prom  the  very  first,  he  should  be  kept  strictly  conAned  to  lied.    If  i^l 
be  hot,  and  the  puhc  quiet  and  of  fair  pan-cr,  stimiiloitts  may  fivr  a  tinl 
withheld.     But  in  many  cases  the  heart  soon  l>cginft  to    llag; 
]X>rt  wine  should  then  be  pri^scribed  freely,  and  nourishing  Mm\n  (c 
turtle  soup)  should   be  given  in  small  quantities  at  very  ahutt 
night  and    day.      Jcnncr    mentions    the    case  of  a   child,   ibtN 
old,  who   had   from   three   to   Ave  ouncu  of  brandy   given  to  ki 
twenty-four    huurs,  with  apparent  advantage.     At  the    same   ttcnt 
medicines  arc  usually  pre^ribcd,  of  which  the  tincture  of  perehloride  c(l 
is  supposed  to  be  ihc  best.     Dr.  Squire  speaks  of  admin istenni;  ar' 
as  half  an   ounce  of  this  preparation  in   the  couric  of  the  day,  M 
very  young  patients,  and   still   Larger  <|iiantities    have  been  miati'^ 
adults.     For  some  coses  quinine,  or  bark  with  ammonia  is  prererml. 
Hermann  Weber    has  drawn    attention    to  the   fact    that    (he   jf 
universal  in  England,  of  giving  abundance  of  nourishment  in  <! 
far   from  having  obviated    the  liability  to  the  occurrence  o! 
collapse,  which  we  have  seen  to  be  one  of  the  princi)ial  mode*  in  wii 
disease  proves  fatal ;  but  whatever  may  be  said  with  n^ard  to  ihit 
cation,  1  do  not  think  there  can  be  any  doubt  that  the  general  tend 
sucb  ireatmcni  must  be  good. 

As  lo  the  /oifir/  treatment  of  the  throat  aifection,  there  Kis  been 
tainty  of  opinion.     All  observers  are  now  agreed  tlut  membranes  upMl 
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lonNilt  and  palnte  shoatd  never  be  forcibly  removed.  Brctonncau  recom- 
mended ihal  the  disc^iscd  surface  <Jiould  be  bniihed  over  every  day  with 
Ktruiig  hydrochlonc  acid,  or  a  mixture  of  one  part  of  the  acid  to  two  or 
lluec  of  honey.  And,  in  t86i,  Jcnncr  cxpR's.scd  the  opinion  ihst  thb 
powerfully  corroKirc  agent,  if  once  efficiently  applied,  would  frequently 
stay  the  spread  of  the  inHamiiution  :  but  he  advised  thai  it  should  not  be 
repealed.  One  must  be  alive  to  the  fact  that  mucous  mcmbraiics  with  which 
the  luid  is  brouzht  into  conuci  show  whitish  patches  for  at  Inst  twcnly-four 
houn  aAer»-anT;  for  1  have  myself  seen  Bretonncau's  practice  continued 
day  after  day  when  no  disease  of  the  fauces  was  left,  except  that  which  was 
produced  by  (he  application.  'I'hc  white  marks  produced  by  nitrate  of 
silver — cither  the  tolid  caustic  or  solutions  in  distilled  naier  up  lo  the 
Ktrength  of  gr.  xx  to  ^j — do  not  last  so  long.  Bui  of  lale  ycara  the  praclice 
of  applying  these  powerful  agents  to  the  throat  in  dipbiheria  has  been  almost 
abartdoncd  in  all  pans  of  Europe.  'I'hc  fact  has  become  recognized  that 
the  local  affection  (or  such  of  it  as  is  within  reach)  never  constitutes 
the  really  dangerous  part  of  the  disease.  .\i  the  present  time  disinfectants 
arc  much  employed — for  the  purpose  of  destroying  the  micrococci,  by  those 
who  hold  the  para&itic  theory  of  the  disease,  lo  lessen  putrefaction,  and 
purify  the  Mirfacc  of  the  affected  parts,  by  those  who  reject  that 
theory.  Diluted  chlorine  water  is  said  to  be  the  most  useful  of  such  agents  ; 
ajid  this  accords  with  the  results  obtained  experimentally  by  Ocrtcl,  who 
added  variou*  di>infectants  to  liquids  in  which  diphthcnlic  membranes  had 
been  repeatedly  wsEshcd,  and  afterward  tested  their  jjowere  of  setting  up  a 
patrelitcliTe  process  in  "  Pasteur's  fluid."  The  other  substances  which 
he  fouivd  most  cfTcctive  were  alcohol,  solution  of  permanganate  of  potash 
(gr.  i»-gr.  itss  ad  Jj),  and  solution  of  carbolic  acid  (gr,  liss  ad  Jj),  He 
recommends  that  one  or  other  of  them  ^ould  be  used  as  a  gargle,  once  or 
twice,  at  least,  in  every  hour. 

The  kir^l  application  on  which  Dr.  Squire  lays  great  stress  is  the  weaker 
Mlution  of  perchloridc  of  iron  ;  he  adds  a  little  glycerin  to  it,  and  paints  the 
tiuces  o\-cr  with  a  camel's  hair  brush  two  or  three  times  a  day.  He  also 
recommends  for  a  gargle  lime  water,  which,  1  believe,  was  first  suggested  by 
Kikrhetimi-ister,  on  account  of  its  remarkable  power  of  dissolving  diphtheritic 
roembranoL.  If  ibc  patient  is  very  young,  the  fauces  may  be  syringed  out 
with  equal  parts  of  lime  water  and  milk.  On  theoretical  grounds,  Oertel 
makcK  4  great  |»oint  of  setting  up  a  suppurative  action  on  the  surface  of  the 
.affected  (wrt«  as  early  as  possible  ;  and  he  therefore  iidvises  that  the  vapor 
of  boiling  water  shmild  be  inhaled  for  a  qiurter  of  an  hour  at  a  time,  twice 
ttery  hour,  and  would  even  reduce  the  [wticnt's  time  for  sleep  to  three  or 
ibtir  houn,  in  order  to  keep  up  this  treatment  as  fully  as  possible.  He  also 
tpcaks  highly  of  solutions  of  common  salt  and  of  chlorate  of  i>otass,  for 
inhalation  ;  but  for  this  a  spray  apparatus  is  rcijuieitc.  Mmt  l^^ngtish  physi- 
cians, hoa'ncr,  allow  patients  suffering  from  diphtheria  to  suck  small  pieces 
of  ire,  which  often  give  great  relief. 

When  the  disease  has  its  scat  in  the  nasil  cavities,  these  parts  should  be 
fretiucntly  cleansed  with  disinfectants  (especially  the  dilute  solutions  of 
the  pcrmanganRte  of  pota;sh  or  of  carbolic  acid),  which  may  be  injected  with 
a  »yTtngc  every  two  hours,  or  even  oftencr.  If  the  patient  is  old  enough 
"  Weber's  dmichc  "  should  be  used.  This  consists  of  a  flexible  tube,  with 
a  noule  titling  tightly  into  one  nostril,  through  which  a  stream  of  fluid  is 
made  lo  nm  by  syphon  action  from  a  vessel  at  a  higher  level.  The  juiiicnt  is 
directed  to  incline  his  head  forward,  and  to  breathe  quickly  wiih  hix  mouth 
idcly  opened.  The  soft  palate  is  thus  drawn  up  against  the  wall  of  the 
iharynx,  so  that  the  fluid,  instead  of  escaping  into  the  fauces,  |ia-«eK  round 
and  niRS  out  of  the  opposite  nostril  into  a  ba^in  placed  under  the  chin. 
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A  solution  of  common  ult  may  be  employed,  or  lime  mater,  or  a  wak  I 
n-ann  infusion  of  camomile,  as  advii«(l  by  Oend. 

When  diphlhi-riA  nlt-wks  tlie  !ar)-nx  the  treatment  mnxt  be  esarlly  wli 
would  be  employed  in  the  more  advanced  utage  of  rrowj*-     An  anari 
ipecactianhs  or  of  mlphate  of  copper  should  lie  given,  and  if  a  good  i 
obtained  it  may  be  repeated  after  an  interval  of  wme  houn.     Oend  i 
mends  that  a  ramel't-nair  [)encil  atuiched  to  a  mitably  curved  haadlef 
be  passed  down  inin  the  larynx,  and  moved  aboul  «o  as  to  rai 
bring  away  any  hib'  of  false  membrane  that  nmy  be  loase.     Thu  [ 
siys,  proved  xiicrewful  in  three  nut  »f  eight  cases  in  which  he  eraplmtl 
the  patients  being  respectively  live,  six,  and  eleven  yean  old.     Tk  H^ 
branotis  pieces  did  not  alw.-iyn  rnnie  out  with  the  inittniment,  iheyvtiei 
times  ejected  afterward,  bv  mean*  of  a  xhorl,  choking   oov^.     ibl 
advocates  the  inhalation  of  Umc  water  from  a  spray  apparatus,  but  (itl 
marks)  very  little  can  be  expected  from  snicb  a  procedure  unle»itic| 
spends  nearly  half  his  time  at  it,  and  most  physicians  will  be  of  ovinia 
to  advise  this  is  to  lay  too  heavy  a  tax  iiiKin  his  strength.     Sooner  < 
the  question  of  tracheotomy  has  to  be  taken  into  consideration ; 
cumstances  render  it  a  desperate  resource  in  diphtheria.     Kven  iftbeMf 
sages  can  be  freed  from  the  obstruction  which  immediately  tl.t — '' 
pAticnt's  life,  there  is  alwa)'\  the  fear  that  the  gener^U  symjiloins  -: 
m  intensity  and  prove  fatal ;  and,  moreover,  the  edges  of  the  tniia 
very  likely  to  become  coated  with  a  diphtheritic  layer.     I  may  hncl 
thai  [  do  not  lake  the  mere  fact  that    the  wound  looks  unhealtlij',1 
comcx  coaled  with  an  ash-rolored  layer,  to  tie  proof  that  it  ba*  bceni 
to  the  action  of  the  sjiectfic  poison  of  diphtheria. 

For  diphtheria  affecting  the  cutaneous  lurface  the  local  upplicatiuaitfc 
mel  is  snui  by  Trousseau  to  be  useful ;  it  should  l>e  dusted  over  the  i^ 
parts.     I  may  lake  this  opportunity  of  insisting  on  the  rule  thai,  ml 
of  the  liability  to  the  siilw<]iicni  development  of  fat v:  membranei « 1 
which  blisters  are  applied,  they  should  never  be  ordered  fot  a  pitKXj 
ing  under  anj-  form  of  the  disease. 

Diphtheritic  (laralysis  generally  subsides  within  three  or  fottr  i 
sometimes  still  earlier ;  a  case  nnder  Dondcrs  is  mentioned  »  laR. 
recovery  did  not  take  place  until  ten  months  had  clap«ed.    Some 
however,  a  boy  came  to  measan  out-palienl  whohsd  been  in  the  I 
years  previously  for  this  affection;  he  was  still  unable  (o  swallow  | 
and  Huids  still  sometimes  relumed  through  his  nose  if  he  Uxil 
rapidly.     This  |i.-iralysis  is  very  rarely  fatal.     In  1876,  a  tittle  giHi' 
pcclcdlya  day  or  two  after  her  admiwiion  into  tjuy's  Hospital 
paraplegia  of  obsiure  origin.     1  onlysaw  the  child  once  i  theboac| 
drew  my  attention  to  the  odd  way  in  which  she  would  roll  abMl  " 
acro<is  from  one  lied  to  another,  so  that  she  fell  untest  supported  by t 
After  her  de;ith  we  le.irned  that  she  had  recently  had  diphtheria,  i< 
her  paralysis  which  li;id  not  ot:currcd  to  my  mind.     I  then  regretiedl 
had  not  liecn  kept  strictly  at  rest  and  in  tied. 

Iron  and  other  tonic  medicines  are  indicated  in  cases  of  tlmkiiA* 
often  seem  to  be  very  useful.  Oertel  objects  to  the  adminislraiiM  < 
vomica  or  strychnia,  and  he  does  not  recommend  that  galvaoim  Cl 
diation  should  he  employed,  except  at  a  late  period.  Llunng  1  '  ^ 
sea-water  laths  and  sulpniir  baths  are  said  to  be  serviceable, 
the  patient  is  left  permanently  with  slightly  impaired  power  of ' 
iDuscies. 


CHOLERA. 


AXD   NAME — OSitCT    AMD    fJiM.V   ^VMrTOMS— STACK  OF   COLLAPSE — 

cit  nr  mxAc-noN  :  niE  itbinx  at  nets  stauc — so-calleu  "  cholera 

MOID  "—OIOLRKINE — COUrUCATIOKi — rOST-UORTEU  CONDITIONS — PA- 

aoby — «noLOGY — thbokv  or  contagion — prognosis — treatment. 

AevintCTor  1817-18  there  appeared  in  the  camp  of  the  Marquis  of 
ii|i,  ihcn  engaged  in  ihc  Mahraltawar  oii  the  banks  of  ihi.-  Sind,  j  very 
mladv,  attended  with  vomiliagand  purging,  [t  is  now  believed  to  have 
dkd  in  India,  from  time  (o  time,  during  the  previous  century,  and, 
td,  M  £it  back  as  hiitor)-  goci  ;  btil  it  was  then  taken  for  a  new  disease. 
OOUn)  the  utmOM  terror.  Oiiring  the  neit  few  year^  it  spread  over  a 
fUl  at  A«ia.  Ihrotigh  many  of  the  coimtrics  of  Europe,  and  even  to 
!na.  It  hod,  of  coune,  to  be  named,  but  the  designation  which  was 
\  fbf  it.  Cholera,  was  eKtrrmcly  inappropriate,  having  been  used  since 
ij»  of  Hippocnite*  for  n  comphint  attended  with  a  flux  of  bile  (^i^), 
M  the  Indian  disease  was  marked  by  an  absence  of  bile  in  the  matters 
Red  or  discharged  from  the  bowels.  For  a  time,  therefore,  there  trait 
b  ccnfitsior),  and  the  epithets  "Asiatic,"  "epidemic,"  "malignant," 
eDmoKinly  apftlied  to  the  new  malady,  by  way  of  distinction  firom  iJie 
K  But  of  Late  it  has  become  more  and  more  usual  to  speak  of  the 
tt,  vhich  is  certainly  a  spccilk  disease,  as  the  only  rho/era..  and  to 
i-i  It  ')<irTh(ca  or  gastro' intestinal  catarrh  cases  which  are  now  and  then 
h  i<  h  appear  to  be  merely  exaggerated  forms  of  these  aflcciions, 

<-« vii  symptoms  are  more  or  less  "  choleraic  "  in  character. 

Vu. — The  onset  of  Cholera  may  be  either  gradual  or  siidden.  After 
■tt  to  the  exciting  catse  of  the  disease  there  is  a  period  of  incubation, 
h  It  belicred  to  be  generally  two  or  three  days,  but  sometimes  not  more 
titlre  or  lwenty-fo«r  hours.  Dr.  Goodcvc,  in  "  Reynolds"  S}'slcm  of 
ic>«r,"  tiles  an  instance,  recorded  by  Dr.  Barry,  in  which  a  detachment 
1^^  on  their  march  from  one  place  free  from  cholera  to  another,  passed 
Kk  a  tilbge  where  it  was  raging  ;  one  of  the  sepoys  was  attacked  after 
Mor^  and  fresh  cases  appeared  subsequently,  when  the  diseav  sets 
idulK  the  earliest  symptom  ts  generally  diarrhoea,  which  is  often  called 
■eotlury,"  and  which  may  be  attended  with  griping  pain  and  with 
■r  gf  cxhaiisiion.  In  some  cases  malaise,  depression  of  spirits,  head- 
rcnigii,  noises  in  the  ears,  oppression  at  the  epigastrium,  arc  present 
ipenud.  At  ibi-  Ixmdon  Konpital.  in  1866,  a  nurse  was  doing  her 
■  gmal,  when  ^  was  attacked  with  "singing  in  her  eare"  and 
I.  (o  thai  she  lay  down  hoping  that  her  sym]>toms  would  pa.«  off,  but 
qitit^kly  s»iccceded  by  those  of  cholera.  Another  p.-ilient  there 
1  not  only  of  noise  in  the  head,  but  of  being  {xiined  by  the  «o»nd 
own  «t>ice  ;  and  another  could  not  rest,  and  kept  shifting  his  head 
U)|t  tu  the  boHom  of  his  bed  every  few  minutes,  trying  to  escape 
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rrom   the  cvn--puT^ing  noise.     The  counlmance  of  a  policnl  iamf  I 
/rfmtfnt/i>ry  stage  U  often  i>a1lid,  anxious,  an<l  mrrnirful.     ARncdq(W| 
case  in  which  the  Approach  of  cholera  was  wipccled  mainly  fnm  tel 
of  (he  patient  nine  houn  before  the  chaiactcnslic  sympionu  sppcntdtj 
duration  of  the  premonitory  sta^e  varies  from  a  few  houn  to  nmmi 
days.     In    many  insl^inccs   it    is  altogether  iit»cnt,  and  then  ihc 
develops  itself  with  the  most  startling  suddenness.     It  very  often- 
to  Lebcrt.  who  writes  on  the  disease  in  Zietnsscn's  '*  H>tdboch,"-i»! 
than  half  the  cases,  tKgtns  in  the  early  morning,  perhaps  waking 
up  from  sleep.      It  then  sets  in  with  violent  purging,  thtr  coni' 
bowels   arc    rapidly  swept    out,  in  a  fluid  form,  and  the  disrhu^  < 
become  almost  colorless,  like  whey,  or  like  water  in  which  ric*  U*l 
boiled,  so  that  they  are  commonly  spoken  of  a»."rice-waicrcvi 
On  standing,  this  fluid  deposits  a  loose,  whilish-gray  material,  *)i: 
of  mucous  flocculi,  containing  numerous  leucocytes,  and  of  imiti 
bcTsof  granules,  including  many  bacteria.     At  one  time  it  *ts  ti>^^ 
columnar  epithelial  cells  were  present  in  abundance,  but  this  is  do*  I 
not  to  be  the  case  in  rice-water  fluid  discharges  during  life,  alibmj' 
which  is  found  in  the  intestines  after  death  is  full  of  (hem.    Ttit  j^ 
gravity  of  the  liquid  is  from  1.006  to  t.oij;  it  has  a  neutraloritijh'lfi 
line  nraction,  and  chieHy  contains  chloride  of  smlium,  with  11  ^vj/ 
quantity  of  albumen.     So  profuse  is  the  flow  that  Dr.  Goodere  ipci'~ 
patient  as  almost   filling  the  pan  of  a  night  stool  in  two  or  tlnit 
he  sometimes  voids  K:vera)  pints,  or  even  quarts.     Ur.  Cooden  n 
that  when  all  th.it  is  voided  is  collected  in  the  same  vessel,  the  ti)t< 
tained  in  what  was  lirst  passed  may  give  it  a  yellowish  color. 
the  tint  is  pinkish,  from  the  admixture  of  blood.     There  isodKni 
whatever  in  the  ItoweU,  but  some  patients  complain  of  more  or  lt»| 
Ahcr  an  mlcrval,  or  even  at  the  very  commencement  of  the  8tta(k,i 
sets  in  ;  the  fluid  rejected  from  the  stomach  (unless  miscd  with  '- 
and  watery,  being,  in  fact,  idctitical  with  the  ncc-waiei  liquid ,  ' 
even    have  a  still    lower  specific    gravity  of  1.001  to  1.005,  ^  "l"^ 
there   is  probably  a  large  admixture  of  water  ingested  during  the  1 
It  is  ol^en  poured  out  of  the  mouth  with  great  force,  and  quite  »i 
Another  early  symptom   is  severe  cramping  pain   in   the  miuda  1 
feet,  in  the  calves  of  the  legs,  and  sometimes  in  the  thighs,  hindUJ 
or  abdomen.     This  usually  comes  on  at  intervals,  and  Luis  for  sfc«r^ 
at  a  time.     It  is  of  a  most  agonizing  character,  causiog  the 
shriek  out  and  to  start  up  from  the  bed  on  which  he  is  lying, 
that  in  a  third  of  the  cases  observed  in  the  epidemic  at  Ztttii:!).  <b  i 
cramps  were  absent. 

TXiT  Slagt  of  Cotlapie. — These  symptoms  are  followed,  more  or  lc«( 
by  the  development  of  a  very  remarkable  condition,  which  is  ' 
"cholera  collapse."  By  Goodeve  and  others  it  is  described  amktllH 
of  the  "algide  stage  "  of  the  disease.  It  commonly  appeals  witA 
seven  hours  of  the  commencement  of  the  purging,  and  oAcn  9m 
Indc«d,  in  some  exceptional  cases  the  patient  actually  dies  coIla{Rd] 
there  has  been  any  evacuation,  the  rice  water  fluid  being  found 
in  the  bowels  after  death.  The  essential  sign  of  this  stale  is  a  £iikiR( 
circulation,  beginning  at  the  periphery,  but  afterward  affecting  [M*! 
distant  from  the  heart.  The  pulse  at  the  wrist  becomes  more  tal> 
feeble  and  thread-like,  until  it  is  altogether  impeiceplibtc ;  nttj 
brachial  artery  may  no  longer  be  felt  beating  ;  on  auscultation,  Mtt^ 
to  l^bert,  the  second  sound  of  the  heart  may  be  inaudible,  «ld>1 
fiist  sound  is  still  heard.  One  result  is  thai  the  surface  of  the  1' 
becomes  cold,   livid,  and  shrunken.     The  hands  feel  like  ice,  wtl 
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shriveled,  a.*  Ihough  they  Kad  lw;cn  long  soaked  in  water.  The  feuding 
have  a  IcJictcn  hue,  the  eyeballs  ate  deeply  biiiifd  in  ihcir  sockets  'he  no»c 
IK  pointed,  the  tongue  fechcold,  even  (he  breath  may  be  entirely  devoid  or 
warmth.  The  *&in  »  ofien  covered  with  a  profuse  sweat,  which  raufii  still 
further  deprive  il  of  heat.  According  to  Goodcvc  a  thermometer  placed 
in  the  mouth  indicates  from  79*  to  88*.  In  the  axilla,  however,  the  tem- 
pcraturc  is  widom  below  9^*  or  94*,  xi  was  shown  by  careful  obiervations 
made  at  the  London  Honpital,  in  1866,  by  Mr.  F.  M.  Mackenzie.  And 
in  the  rectnin,  or  in  the  vagina,  the  temperature  rises  through  the  period 
of  collapse,  reaching  too*,  or  101",  or  even  104.4°.  ^'f-  Simon,  in  diacu»- 
ing  these  bets  in  nis  "  Ninth  Report,"  infers  that  the  cholersic  affection 
of  the  bowels  is  a  "heat-making"  process.  But  [  sec  no  reason  for 
doubting  that  the  heat  is  generated  in  the  muscles  and  in  the  glandular 
organs,  just  as  it  is  under  ordinary  circumstances;  Mr.  Mackenzie, 
indeed,  observed  that  a  severe  attack  of  cramp  raised  the  axillary  tempera- 
ture as  much  as  1"  K.  The  only  ([ucstion  seems  to  be  whether  the  elevated 
icntpcrature  in  the  interior  of  the  body  is  due  to  a  mere  accumulation  of 
beat  from  deficient  lofss,  or  whether  there  is  a  positive  shifting  upward  of 
the  point  to  which  heat  regulation  is  set,  as  in  true  pyrexia  (sec  p.  56).  It 
is  A  strong  argument  against  the  latter  view,  that  during  the  reaction,  as  we 
shall  presently  see,  when  the  iicriphemi  circulation  becomes  restored,  the 
internal  temperature  Eilts  and  is  actually  below  normal.  And  I  think  that 
cholera  collapv  must  be  regarded  a-s  essentially  different  from  the  initial 
rigors  of  acute  specific  or  inflammaloTy  diseases.  One  distinction,  on  which 
Hutchinv>n  has  insisted  ("  Lomtoit  ff«sp.  Jiffi.,"  vol.  iii),  and  which  is  of 
much  interest,  is,  that  in  coIU)Me  the  pupils  are  of  natural  size,  whereas 
in  rigor  they  are  widely  dilated  ;  but  I  am  not  sure  that  his  concUixion  is 
neoesarily  justified— that  there  is  no  arterial  or  vasomotor  spasm  in  the  one 
condition,  as  there  Houhttcw  is  in  the  other. 

'like  breathing  during  collaiite  is  increased  in  frequency,  being  at  the  rate 
ora4,  30,  or  even  40  in  the  minute  ;  and  there  is  often  a  sensation  of  dyspnoa, 
The  heart's  action,  however,  i.s  but  little  accelerated,  remaining  at  about 
100.  There  is  great  mtisnilar  weakness.  The  voice  liccomes  feeble 
and  whispering,  or  it  mav  be  so  completely  extinguished  that  nothing 
but  a  movement  of  the  hw  orrurs  wlicn  an  attempt  is  made  to  sjieak, 
Lcbert  thinks  that  this  Ls  due  to  dryness  of  the  vocal  cords,  as  well  .is 
10  reiaxarion  of  their  musries.  As  a  rule,  the  {>alienl  soon  becomes  unable 
to  rise  from  the  reaiml>ent  jtooitinn  ;  Init  sometimes  he  can  sit  up,  or 
even  walk  across  the  room,  very  shortly  before  his  death.  Thete  is  usually 
great  restlenmew,  the  limits  being  abmptly  tor<.'«:d  and  jerked  aljout. 
The  mental  state  is  |^-neral!y,  firtMn  the  fint,  one  of  indilTerencc  rather 
than  of  anxiety  ;  and  in  some  rases  it  is  only  when  the  cramjis  cause  the 
suficrcr  to  cry  out  that  he  seenu  to  be  conscious  of  his  condition.  But  he  can 
easily  be  roused  to  understand  what  is  raid  to  him,  and  m.ty  answer  quite 
rationally.  Coma  sets  in  onU-  lowanl  the  very  la.st,  if  at  alt.  It  is  to  be 
noted  that  when  oollajnc  tuts  develofied  itself  in  a  marked  form,  the  gitirging 
ceases  altogether,  or  l>ecomcs  greatly  diminishecl.  I'rokibly  what  is  now 
passed  had  Iveen  poured  out  into  the  bowel  at  an  earlier  iteriotl ;  Goodeve 
devrilvcs  it  as  often  containing  gelatinous,  mucus-like  mawet.  The  stomach, 
however,  still  remains  very  irritable.  There  U  the  moM  intense  thirst ;  the 
patient  crave*  for  water,  and  drinks  it  with  eagcrnesi,  unly  to  vomit 
immediately  al^erward.  Another  syin])lom  which  may  cause  much  distress 
is  a  sense  of  burning  heal  at  the  epigastrium,  often  accompanied  by  great 
tenderness,  and  sometimes  by  hicnip.  The  abdomen  Is  commonly  retracted. 
lastly,  one  of  tlK  most  marked  phenomena  of  eollapije  is  supprea»on  of  urine. 
Thia  seems  oden  to  be  pretent  from  the  earliest  period  of  the  disease ;  but 
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Leben  say»  ilmi  iKtiienu  may  for  a  time  mkturatc  when  tbc  bonS 
There  is  no  douiti  thai,  as  was  fmi  iioinled  out  by  Cricsingcr,  the  vrJ 
the  renal  secretion   in  cholera  ist  a  result  of  the  defiMlive  Bow  of  ^ 
through   the  kidneys.     Hermann    and  Cohnhcim  have  each  sham 
ptecuely   the  xame   thing  occuia  in  animals  when   the  renal  utni^l 
compreteed  or  ligatured. 

J-a/al  Ar^<«/.— -Cholera  colla|>M:  ol\en  leads  directly  to  a  fatal 
which  usually  takes  place  between  lurelve  and  iwenty-fbur  houn 
commencement  of  the  aiLu-k,  hut  Mimetimei  earlier,  and  someiioKS ' 
second  day.     Lebert  mentions  that  before  death  the  eyes  may 
and  the  corneae  slightly  upociue.     On  the  other  hand  the  intenul 
turc  has  often  been  found  to  rise  after  life  has  become  extinct 
phenotnenon  sometimes  observed  in  the  dead  body  is  the 
spasmodic  iwiichings  and  quiverings  of  the  muscles  within  the 
hour  ufiei  death.     Tlie  liml»  may  actually  move ;  in  a  caw  Jt  ihr 
Hospital,  in  1 866,  the  ellHm*  liecame  rai.sed  about  three  inches  abort 
of  the  chest,  ai-ruw  which  it  was  lying. 

Jieac/ioH.^HiA  infruiinently,  even  when  colla|)SC  has  been 
extreme  form,  it  is  neverlhclf.'a  rcruvered  from.     In  that  case 
to  ocnir.     This  usually  begins  to  develop  il^elfat  the  end  of  twei 
forty-eight  hours.     Ciomleve  remarks  that  the  subsidence  of 
ja<:tit3ticm  often  cunstitiites  a  sign  of  very  favorable  imjioit. 
dozes  <)uietly,  with  easy  respiration  ;  then  a  flickering  puUe  at 
detemed.  tvhiih  gradually  liecomn  more  distinct,  the  superficial 
back  of  the  hands  begin  to  fill,  the  surface  is  felt  to  be  slightly 
the  features  louk  lesi  sunken  and  actiuire  a  belter  color.    A« 
improvement  occurs  slowly,  and  step  by  step.     But  the  ohjer  led: 
cians  sjioke  of  cases  in  which  ii  was  very  ninid,  as,  for  example, 
man  "  i-t^ndin^  at  his  door  on  Wednesday,  who  on  Monday  n» 
eolla])se." 

According  to  Mr.  F.  M.  Miu-kenzie,  the  temperature  during 
the   pulse  ha»    lairly  recovered^  is  tuually   al»out    97"  in   the 
the  vu&iua,  and  96°  in  the  axtlU.     Bui  in  some  ca.ses  at  the  I<W 
patal,  in  1866,  it  was  obien-ed  that  certain  partx  uf  the  xurCtce 
the  hand  a  sensation  of  burning,  pungent  heal,  the  degree  of  which 
was  not  determined  by  the  thcrmnmcler.     Another  point  nolirtd 
same  time  was  thai  the  {iiilse  often  fell  to  54,  or  even  to  45,  in  pUifl 
were  doing  |>erfcc-tly  wirll.     l^'bcrl,  on  the  other  hand,  sfieakiof  tlc| 
aa  remaining;  at  about  100.     Il  often  becomes  full  and  bounding,  Wid 
dicrotic.     The    patient's  iLNticct    is    ]>c<:uliar.     The  cheeks   iwufl)' 
shar[)ly   defuied    iniIi-Iil-s   of   ilusky  rednem;    the   conjuncti\-a;  alt 
injected,  the  eyes  luilf  closed  wilh  the  comex  turned  ujiward,  tht 
sion  heavy  an<l  vac.tnt. 

In  some  cases  slight  pyrexia  oceunt  at  this  stage,  and  it  it 
with  the  development  uf  a  bright  crimson  or  scarlet  rask,  which  bo 
spoken  of  as  a  roseola,  though  it  may  rather  have  the  character  of 
caria.  Sometimes  it  resemble*  a  scarlatinal  eni|)tion  pretty  cIowIt 
Mackenzie  found,  in  1866,  thai  it  wa«  always  accom[iaoied  by  a  ri«  n' 
perature,  both  external  and  internal.  In  one  instance  the  former  *i)  h* 
the  latter  102.4°.  The  liacks  of  the  hands  and  the  forearms  are  bil 
scats  of  it,  but  it  may  also  c^ver  ihc  trunk,  and  may  even  be  i<eDl 
face.  In  the  muSL-um  of  Guy's  HosjMlal  we  hare  excellent  ntoddt 
made  during  the  epidemic  of  1854.  It  seldom  comes  out  unid  aM 
ten  days  after  the  cummencement  of  ihe  aiLick,  and  in  one  ease  recori 
Wilks  il  did  not  appear  unlil  ihe  seventeenth  day.  It  lasts  two  or 
days,  and  may  be  followed  by  desctuamaiion.     It  it  more  oOcn  oletf* 
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young  paiicDIs  than  Id  old,  and  ii  |uiiitular]]r  well  ntarlud  iu  children.     An 
a  rule  (he  tas«  in  which  it  occurs  cud  in  recovery. 

The  period  of  reaction,  however,  is  by  no  means  free  from  danj^r.  Soiiie- 
limcs  »  relapse  occtm ;  purging,  vomiting,  and  cxhaitslion  »c(  in  af^ain,  and 
end  fitally.  In  olhcr  cases  the  roclioD  la  said  to  be  imper/ei:!.  The  pulw, 
after  improving  up  to  a  ccttain  point,  remains  weak,  and  the  surface  gf 
the  body  continues  to  be  colder  than  natural.  I'he  boweb  are  still  relaxed, 
and  the  evacuations  arc  watery,  alihouj;h  more  or  te!s  colored  with  btle. 
There  is  no  appetite,  and  the  patient  b  depressed  and  drowsy.  Sometimex 
the  tDOHt  prominent  symptom  is  irritability  of  stomach,  attended  with  thiisi 
and  burning  sensations  along  the  <esophai{tis  and  at  the  cpigastriani. 
Goodevc  alio  mentions  sleeplessness,  lasting  for  two  or  three  days  or  more, 
and  causing  great  discomfort  lo  the  patient. 

Urine. — But  at  this  stage  of  cholera  the  most  important  condition  b  that 
of  tbe  kidneys.  We  have  seen  that  durin;;  collapse  there  b  generally  complete 
suppression  of  urine ;  if  any  b  secreted  it  b  apt  to  be.  even  at  that  (leriod, 
albuminous.  When  reaction  sets  in,  ilie  suppces^on  often  continues  (or 
several  hours,  or  even  for  two,  three,  or  four  days.  According  to  Buhl,  if  it 
lasts  up  to  the  sixth  day  the  case  b  hopeless.  Sometimes,  ho«-e\-er,  wlten 
the  renal  function  has  really  been  re-established,  the  |>alienl,  neverthelesi, 
(atk  to  void  urine,  which  b  retained  in  the  bladder.  The  hypogastric  region 
nwst,  therefore,  always  be  carefUUy  examined,  and,  if  necessaiv,  a  catheter 
may  be  passed.  The  instrument  should  be  lubricated  with  carbolic  oil,  for 
cystitb  and  pyelitis  have  often  l^een  olMcrved  in  cases  fatal  at  an  advanced 

ge.     In  a  female  patient  who  died  in  Guy's  Hospital  during  the  epidemic 
tM6  (here  was  suppurative  nephritis,  which  appeared  to  have  arisen  by 
sion  from  the  vesical  mucous  membrane. 

Tbe  urine  which  is  first  secreted  during  the  reaction  sia^e  of  <'holeni  U 
described  by  Goodeve  as  high  colored,  acid,  and  jxiiHemed  uf  a  strong 
animal  smell.  As  to  its  specific  gravity  there  are  some  disi-rc|un<:im  in  tW 
recorded  observations.  At  the  London  Hospital,  in  1866,  it  was  found  to 
range  from  1.005  "^  i-oi7>  il>e average  being  1.006.  Wvia,  however  {Ank. 
J.  HeiUt.,  ilt6S),  found  that  the  density  of  the  first  urine  jEUAed  wa.i  from 
i.oti  to  1.0.1.),  ''■c  average  being  1.010.  It  was  only  at  a  later  |>eriod,  when 
the  quantity  was  more  alMindaui,  that  it  fell  to  t.oio,  or  even  lower.  The 
amount  of  urea  and  of  salts  is  much  diminished,  but  albumen  is  generally 
prcseni,  and  somelinMS  blood,  and  there  are  usually  hyaline  <.-ast.s  tn 
intmcnsc  numbers.  Lebett  says  that  the  occurrence  of  albuminuria  at  ihiK 
stage  b  constant,  but  I  do  not  think  that  such  a  siatemcnt  accords  with  the 
experience  of  English  observers.  At  thel^ondon  Hoipital,  in  ift66.  allnitnen 
was  found  "  in  about  half  the  cascscxamined."  Asatule,  the  urine  continues 
CO  be  coagiUable  during  from  two  to  seven  days.  Until  ie<:ently  the  renal 
affection  attended  witlt  albuminuria  in  cholera  wa>  commonly  regarded  as  a 
nephritis,  and  as  comparable  with  the  acme  renal  affection  tliat  follom 
scarlet  fever  or  diphtheria.  But  Battels,  in  Zicmswn's  "  Handbuch," 
pointed  out  tliat  it  might  be  fairly  regarded  as  the  residt  of  the  bchiemia 
which  cxbis  during  the  stage  of  collapse,  and  ihb  view  has  since  been 
upheld  by  Cohnheim.  In  cases  &tal  before  reaction  has  set  in,  the  kidneys 
are  found  small,  tough,  and  of  a  dark  brown  or  slightly  livid  color.  At  a 
later  stage  they  are  much  enlarged — Dr.  Moxon  speaks  of  them  as  weighing 
up  to  fifteen  or  sixteen  ounces— 40II,  grayish-white  or  yellowish,  The  ei>ithc- 
Itum  very  early  tiecomes  cloudy,  opaque,  or  fatty ;  it  has  lately  been  sug- 
gested that  thb  change  in  it  b  aiulogous  to  the  "coogulation-nccrosb 
which  I.itten  has  found  to  occur  in  the  renal  epithelium  of  rabbits  after 
amst  of  tlie  arieibl  blood  current  through  the  kidnc)-s.  The  Malpighian 
iftx  and    their    capsules   are   said   lo    present    no  morbid   appearances 
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in  (.ases  of  cholera.  Sometime  infarcb  are  found  in  the  kidn«y«,  beir^ 
il()ul)tksi«,  results  of  the  iKchxinia  of  ihi-  stue  of  colbjMe.  The  rciul 
afiection  uf  cholera  a{>pears  never  to  form  the  starting  jwiint  of  dirnnK 
Bright'^  (liHea-sc.  This  fact  aoconLs  with  the  modem  opinion  thai  if  ti 
theoretically  to  be  distinguished  from  the  virioiK  fomM  of  nephntix,  tuatil 
is  to  be  observed  that  the  same  may  probably  be  alM>  said  of  the  renal  iftc- 
tion  of  iliphlheria,  the  iiitlamnialury  nature  of  which  is  indiK[Mi table. 

CheUra  Typhoid. — The  reaction  stage  of  cholera  often  prevents  a  gia«t 
romplicilion,  which  Is  known  a»  "  cholera- typhoid."  This  sets  in  alioiitfrv 
or  SIX  days  after  the  comnicncentent  of  the  attack.  It  is  attended  with 
Ifieat  prostration,  headache.  )j;id<liness,  and  stupor.  The  (iice  is  at  lict 
Ihished,  hut  aherward  become.s  pule.  The  temperature  does  nnt  ri*e  mun 
than  1°  iir  3".  The  tongue  becomes  dry.  The  pulse,  which  ts  Mtmetiiaa 
at  fiT^i  very  slow,  becomes  weak  and  small.  There  is  oAeii  a  rentarkibk 
rigidity  of  the  musclev,  so  that  the  patieitt  strongly  resisU  anv  attempt  to 
(»j)en  his  mouth,  to  separate  his  eyelids,  or  10  straighten  his  eltmw.  Con- 
vulsions are  seldom  obKrved.  Death  by  coma  uMi:illy  occurH  in  aboui 
foity-eight  houni,  btit  sometimes  the  typhoid  state  continues  for  (cveial 
days,  and  sometimes  ends  in  recovery. 

Following  Fri-richs,  most  writers  are  of  opinion  that  tliis  mmplicntion  «' 
cholera  is  due  to  unemia.  Urea  ha:*,  in  fact,  t>een  found  in  tlie  blood  in 
ca.ies  uf  cholera-typhoid,  by  several  ohtervers.  Buhl  estinuted  tlte  ijuaotiir 
of  it  in  one  insianie  at  .1  per  cent.  In  some  instances,  too,  therv  has  bc«a 
observed  \\\^ti\\  the  face  and  neck  an  cfllnreM-cnce  of  urea  in  a  rrvstalhot 
form,  this  luring  l>een  excreted  by  tlie  sM-eat -glands.  But  Gnodeve  hu 
[lointed  out  that  in  some  cases  a  conse^rutive  lever,  attended  with  typhoad 
symptoms,  oc-cur»  independently  of  uncmia.  or  at  lea.4t  while  urine  free  ftom 
albumen  is  being  secreted.  Both  Bartels  and  E.  Wagner  drew  attee- 
lion  to  the  same  &ct,  and  attributed  the  pyrexia  in  many  cases  to  total 
inflammation  of  the  intestines  or  other  intemal  organs. 

SUghler  Forms. — I  have  still  to  mention  certain  minor  forms  of  choli 
rases  of  whit-h  are  certainly  not  uncommon,  but  of  which  the  frcitiiie 
relation  to  tliat  of  the  typical  disease  cannot  be  [msitively  stated, 
they  are  often  allowed  to  run  their  course  without  beinv  brought 
medical  observation.  One  of  them  is  commonly  called  "ch<ileraic:diarThafl." 
It  is  ideniii  al  with  the  "  premonitory  diarrhcea  "  already  dcM-ribed,  exceft 
that  it  sulxiidc^  after  a  time  and  docs  not  pass  on  into  cholera.  It  often  b«gim 
suddenly,  after  a  chill,  or  after  the  patient  has  eaten  unwholesome  ^kA. 
Tlicre  are  three  or  four  or  more  evacuations  of  yellow  fecal  matter  daily,  wiiii 
some  pain,  and  peihajis  with  slight  cramps.  A  more  severe  forni  is  sometima 
termed  by  foreign  physicians  "cholerine;"  it  isattetuled  with  vomitirtg.  with 
cramps,  with  a  transitory  disappearance  of  bile  from  the  ^ool.t,  and  ei« 
with  some  degree  of  coldness  of  the  limbs.  I.ebert  says  that  he  has  seen  it 
followed  by  pronounced  typhoid  symptoms, 

Complualii'ns. — The  convalescence  from  cholera  may  he  accompanied  bi 
certain  complications,  which  require  brief  mention.  One  of  them  i»M 
afleclion  of  the  lower  wgmcni  of  the  cornea,  generally  of  each  eye.  Tin* 
doubtless  results  from  the  part  having  been  exposed  and  irritated  during  tht 
stage  of  collapse.  It  now,  four  five  days  after  reaction,  become*  haiy, « 
covered  with  a  layer  of  opaque  lymph  :  and  ulceration  presently  occnn  in 
it.  Sometimes  perforation  takes  ]>lace,  but  generally — if  the  jiaticnt  xhoujd 
recover,  which  seldom  happens — the  eye  is  preserved,  with  little  tx  00 
disfigurement.  In  other  cases,  during  the  second  or  the  third  weci  tht 
parotid  glands  swell  or  suppurate.  This  seems  to  indicate  weaknns,  and 
It  also  interferes  with  swallowing  food,  so  that  death  often  follows.  Soote- 
times  bronchitis,  pneumonia,  or  pleurisy  sets  in  ;  or  diphtheritic:  infUmmaiioa 


POST-MORTEM  CONDITIONS.  813 

of  the  &UCCS,  or  the  bijiddcr,  or  of  (he  sexual  organs,  or  gangrene  of  the 
scrotum  and  of  the  penis,  or  even  of  the  dokc.  Bed  sores,  too,  arc  often  a 
source  of  danger  al  this  period  of  the  di§easc. 

Mi^^ii  Anal<^my. — 'liiis  throne  but  litllc  light  on  the  pathology  of  cholera. 
The  bowels  conimoniy  contain  mote  or  less  of  the  rice-water  fluid  ;  th« 
mkroscopically  is  found  to  contain  an  immense  <iuaniity  of  cylinder  epilhc- 
litnn,  not  only  loose  cells,  but  coherent  masse;  of  considerable  size,  forming 
complete  casts  of  the  villi.  If  there  b  no  liquid,  the  cast-olT  epithelium 
fomiK  a  soft,  creamy  pulp.  At  onetime  the  opinion  n-as  held  that  shedding 
of  the  intestinal  epithelium  was  the  fundamental  lesion  of  cholem ;  Inil  it  is 
now  known  to  be  of  post-mortem  occurrence.  For,  not  only  are  the  ccllit 
absent  from  the  evacuations  passed  during  life,  but  (as  Cohnheim  observes) 
denudation  of  the  mucous  membrane,  if  it  took  place  before  death,  could  not 
Tuit  be  followed  by  severe  inliammatory  changes  in  it.  All  that  is  found  is  a 
slightly  injected,  swollen,  and  ocdematous  condition  of  the  intestinal  roatit, 
with  perhaps  some  ccchymosis  of  the  valnila:  conniventes.  '\'\v:  lymph- 
follicles  in  the  mucous  membrane  ate  also,  in  many  cases,  enlarged,  and  I^tiert 
says  that  there  may  be  slight  ulceration  of  Pcyer's  glands.  In  n  cum;  lh.il 
CNxurred  in  Cuy's  Hospital,  in  1854,  the  lining  of  the  tectum  showed  a  jialch 
which  was  ncdemaloiisand  sloughing,  with  suppuration  in  the  submucous  tiwiue. 
The  peritoneal  can  nuy  be  reddened  and  sticky,  and  in  1S66  Dr.  Moxon 
Ibund,  in  one  case,  in  which  the  collapse  had  been  unusually  protracted, 
that  a  tenacious  viscid  material  like  spider  web  lay  between  the  coilx  of 
intestine,  and  eotlld  be  drawn  out  into  long  filaments  by  sejKirating  one 
coil  from  another.  Other  points  on  which  he  insists  are  the  want  of  f«'.iil 
odor  and  of  the  blackening  produced  by  sulphuretted  hydrogen,  and  the 
absence  of  gas  in  the  intestine,  so  that  the  coils  lie  in  a  flabby,  (omtKU-t 
mass  in  front  of  the  spine.  The  mesenteric  glands  are  sometimes  slightly 
swollen. 

The  blood  which  is  found  in  the  heart  and  in  the  great  vcwels  is  remark- 
ably viscid  and  tarry  ;  and,  whcnevet  venesection  h.is  been  practiced  during 
life,  the  same  peculiarities  have  been  seen.  This  state  of  the  blood,  how- 
ever, is  not  specul  to  cholera  ;  it  was  well  marked  in  a  patient  who  died  in 
Gny's  Hospital  in  1871 ,  of  acute  ulceration  of  the  intestine.  It  is,  nodoubt, 
a  consequence  of  the  drain  of  fluid  from  the  body  j  and  another  result,  which 
has  been  noted  by  more  ihan  one  observer,  is  the  rapid  disappearance  of  <lrO|Hi- 
cal  exudatioiA  in  the  course  of  a  few  houts  when  a  patient  suffering  under  droi»iy 
happens  to  become  attacked  with  cholera.  In  all  probability  the  blood 
change  is  the  cause  of  the  formation  during  life  of  ecchymoses,  which  al  the 
autopsy  arc  often  found  scattered  over  the  outer  surface  of  the  heart,  uix>n 
die  pulmonary  pleura,  in  the  pia  mater,  and  elsewhere.  It  also  rendeiH  (he 
tissues  pccaliarly  dry.  Cohnheim  remarks  that  the  serous  cavities  in  the  dead 
body  of  a  cholera  patient  have  a  soapy  feel,  which  is  not  likely  to  be  forgotten 
by  anyone  who  hiu  ever  placed  his  hand  in  them  ;  and  the  spleen,  (he  lungs, 
inc  liver,  and  the  other  oigans  arc  tough  and  leathery,  The  peculiarly 
shninkcn  afifjcarance  of  the  lungs  is  attributed  by  Dr.  Moxon,  no  doubt  <-cir- 
recUy,  to  the  dry,  empty  state  of  the  bronchia,  which  allows  the  cl.isticity  of 
the  oi^ns  lo  drive  the  air  «it  of  them  more  completely  than  usual  after  the 
cbe*!  IS  oj)ened.  On  the  other  hand,  when  death  has  occurred  during  reac- 
tion, the  finer  tubes  are  often  found  full  of  ptis,  and  parts  of  the  lungs  nuy 
be  cedenulous,  or  even  in  a  state  of  broncho- pneumonia. 

Path^hgy. — Hitherto  there  has  been  the  greatest  uncertainty  as  to  the 
origin  of  the  v.trious  symptoms  of  cholera,  and  as  to  their  relations  lo  one 
anolher.  The  characters  of  the  rice-water  li<iiiid  arc  »o  unlike  those  of  any 
inflammatory  exudation  which  is  known  to  occur,  in  whatever  part  of  the 
body,  Ihat  we  cannot  possibly  suppose  it  to  be  of  wch  a  nature.     An 
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experiment,  however,  onginatlv  made  by  Moreau  has,  perhaps,  sagscsai  ik 
clue  lo  iis  real  significance.     PhyitiolugKE.i  had  previously  kariied  from  Tlay 
how  lo  isolate  a  purlion  of  the  intestine,  so  as  to  ohlain  from  it  an  uuaind 
!iUccus  cnlcricm  in  itmall  ijuantily.     Now  Moreau  lia^  found  that  wheo  n 
isoUtcd  loop  of  intestine  has  all  the  neri-es  in  its  mexnier)-  cut  through,  it 
bccoDics  Ailed,  within  a  few  huura  at  latest,  with  an  abundant  »e<.-ret)on  of  t 
thin,  alkaline,  yellowish  l1ui<t,  whidi  is  of  very  low  !i.]ieriri<:  giavity,  wtud 
contains  numerous  miKnuN  tlucculi,  but  in  whi<:h  there  is  only  a  very  snail 
(jiianiity  of  altnimen,  while  the  chief  saliA  in  it  are  those  of  soda.*    I^r 
scctns.  in  fact,  to  be  a  |iaralytic  hypentecrelion  of  the  suecui  eutericns ;  and, 
according  to  MaslotT,  ii  posaesufs  the  pro|>erty  of  converting  starch  iuo 
sugar.     Now  Kflhne  lias  shown  that  the  rice-water  liquid  o(  cholera  likewiK 
contains  a  ferment  having  ihis  property,  besides  conespoodiDg  so  clostlt 
with  the  other  liquid  in  all  other  respects.     The  inference,  therefore,  secsK 
justiiiablc.  as  Cubiiheim  points  out,  tnat  the  cholera  liquid  itself  b  nodiiB| 
else    than   tht^  se<-retioii  of  tlie    intestind    glands,  enormo4isly    iiuiieued 
in  amount.     Whether  its  formation  should  be  regarded  a^  a  sign  of  pualysii 
of  intestinal  nerves  in  left,  by  Cuhnheim,  an  open  question.     Id  proof  thu 
the   muscular  coau  of  t)ie  bowel  are    not  always  poralyxed    in  cholerii 
he  cites  the  fa<:t    that  invaginations  are  ollen  found,  of  the  kind  which 
are  known   tu  he  of  |K)st-inortem    origin.      But    he  insists   that  the  so- 
called  "cholera sicca,"  in  which  rice-water  liquid   is  found  in  the  intestiM 
after  death,  though  none  had  been  voided  during  life,  owes  its  peculiuilia 
lo  an  early  exhaustion  of  the  exeiiabiliiy  of  the  intestinal  n-alb;  andhercftn 
to  the  same  cause  the  frequent  cessation  of  vomiting  and  purging  as  cullapit 
becomes  developed. 

It  cannot  be  doubted  that  the  acceptance  of  this  view  with  n^rd  lo  tht 
nature  of  the  rice-water  ticguid  will  lend  {xiwerfiilly  to  support  the  doctnoc. 
already  held  by  many  ol)4cr>ere,  that  the  primary  action  of  the  cholera  vinu 
is  upon  the  solar  plexus,  rather  than  ujicm  the  buwcl  itself.  Cohnhein, 
indeed,  agrees  with  those  who  tliiuk  that  the  phenomena  of  colbpw  art 
adequately  cx|)lained  by  ascribing  them  to  the  drain  of  fluid  from  the  body, 
and  to  the  viscid,  ins|)issuted  condition  of  the  blood  whidi  we  have  seen  u 
result  front  it.  This  opinion  was  opjused  several  years  ago  by  Dr.  Ceoi^ 
Johnson,  one  of  whose  argumenu  was  that  no  relation  could  be  traced 
between  (he  degree  of  severity  of  the  collapse  in  a  given  case,  and  ihr 
amount  of  (lui<l  di.siiharged  from  tlie  stomach  and  from  the  intestine.  Boti 
f  think  that  a  much  stronger  argument  has  since  been  advanced  by  MrJ 
Sedgwit^k,  namely,  that  cholera  colla^)^  closely  resembles  that  wluiilt 
follows  cases  of  ]ierfuration  of  tlie  stomaih,  of  intestinal  olisiructioa.. 
and  of  other  abdominal  disea-ses  in  which  no  purging  occurs.  At  Guy'i 
Hospital,  during  oni:  of  the  London  epidemic^  a  man  actually  died  of 
internal  strangulation  uf  the  bowel,  who  was  supposed  during  life  to  be 
suffering  from  the  .so-called  "  cholera  sicca."  1  imagine,  however,  that  ite 
mistake  would  have  been  avoided  if  the  duration  of  the  syniptoms  had 
been  taken  into  account.  It  must,  therefore,  be  supposed  thai  colbpie  u  iht 
result  of  an  action  on  the  port  of  the  great  ganglia  of  the  abdontiul 
sympathetic.  This  action,  huv^e%-er,  is  by  no  means  identical  with  tint 
which  causes  synco]>e.  Cholera  [latients  have  no  sensation  of  faintnee; 
and  even  when  they  have  no  pub£  at  the  wrist,  they  may  be  able  to  sit  up, 
or  to  walk  about,  without  sudden  failure  of  the  heart's  action.     On  the  other 

*  [Mortau't  remits  liave  si'ice  been  cunlirmeil  >■>•]  ciiandeil.    See  th«  Repom  at  { 
Cominitlee  appointed  by  ihp  Btiiitli  AsMciaiion,  publiihed  in  the  "  TramaifUtu"  for  iS;j 
tS75,  and  IH76;  alto  papcn  hy  Dr.  M.  lliy,  in  ihe  '•  JimrHal  af  Anattmy  mui  Pkyiid 
(vol,  ivi,  p.  Z4]  14  veil,  iiii,  p.  441],  and  t^  Dr.  Brunlon,  in  th<  "PraitMtm**"  for  Na 
bcr.  1884.  ?r«y.— Eu] 
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coIUpw  oT  cholera  a  essratially  diflercnl  from  rigor.  May  it 
t  thtt,  whereas  in  *yncope  an  influence  Trom  ihcsoUr  plexus  is  thrown 
upon  thr  heirt,  and  in  rigor  solely  upon  Ibe  arterial  system,  in  col 
t  »  evened  evenly  iifwn  them  both,  ihcrc  being  spusm  of  the  jwri- 
MJtmn.  while  the  force  of  the  heart  is  lowered  just  to  the  point  at 
iC  Czn  cfTectually  |>ropeI  the  blood,  dinnnishcd  us  it  is  in  volume, 
ta  die  deeper  arteries?  The  Hupprcsiion  of  urine  which  occurs  in 
e  it  a  part  of  the  general  st»te.  since  it  is  observed  likewise  in  cases 
te  intatioal  obstruction,  of  (wrforaiing  ulcer  of  the  siuniach,  and  of 
m1  poisoning.     Thus.  I  think  that  there  c^n  be  no  doubt  that  Dr. 

0  ma  in  error  when  he  endeavored  to  trace  all  the  phenoincoa  of 

1  COlllpK  to  otMtructton  of  the  flow  of  blood  through  the  pulmonary 
"ick  And  allluriigh  the  high  authority  of  Parkcs  can  be  ciied  in 
>f  the  Cict  that  the  hings  weigh  much  lew  than  usual  in  cases  of 
l«  lhi%  may  he  mfhciently  accounted  for  by  the  diminished  volume  of 
P^ti  generally,  Kincv  the  organs  in  i]ucstion  contain  so  little  solid 
ll  tlui  their  weight,  so  long  as  they  retain  their  spongy  character, 
kc  mainly  thai   of  ftiiid    in   their   vessels  or  in    (heir    interstices. 

\  the  epidemic  of  iS66  I,  like  my  colleague.  Dr.  Moxon,  failed 
t^cr  to  obieT^-c  thai  the  launches  of  the  pulmonary  artery  and  the 
Iwlc  of  the  heart  were  distended  or  gorged  with  blood  when  death 
'-' '  ■■'  !  c^vn  at  an  early  stage.  It  is  true  that  cholera  is  attended 
'.\  which  is  wanting  when  collapse  is  due  to  other  causes. 
<^  oiictnl  ciinttilution  of  the  blood  may  be  fairly  Mipposcd  to  interfere 
*A  due  aeration,  and  the  amount  of  carbonic  acid  exhaled  from 
ta^  tias  been  shown  to  be  really  much  reduced.  So,  agam,  absorp- 
'KttDthc  alimentary  canal  is  retarded,  although  not  entirely  annulled. 
Mieis  said  to  havx  found  that  when  camphor  was  injected  into  the 
».  fcw  minutes  elapsed  before  its  odor  could  be  detected  in  the  breath, 
W  of  only  one  minute,  as  in  Itealih ;  and  Lebcrt  slates  ifiat  bellu- 
te6)b  to  dilate  the  pupils  when  administered  by  the  mouth,  though 
'•hen  injected  into  the  blood.  Ii  is,  however,  a  very  curious  circum- 
cc  llat  to  women  who  are  suckling  children  the  secretion  of  milk 
tiDB  daring  colbpec,  even  lo  an  cxicni  which  is  troublesome.  The 
Knnl  flow  also  ^(ks  on  unchecked ;  it  may  actually  set  in  before 
JMts  established,  if  iIm:  proper  lime  has  come  around  for  iln  appev- 
I  A  sanguineous  muco -purulent  discharge  from  the  voginu  also  fre- 
iJy  apjKars  independently  of  the  catamcnia.  And  it  must,  I  think, 
thai  the  mental  and  the  bodily  vigor  are  often  maintained 
the  whole  of  an  attack  of  cholera  in  such  a  way  as  to  show  thai 
ion  siill  remains  very  active  in  the  brain  and  also  in  the 
Ci.     When,  however,  the  disease  seiics  upon  a  pregnant  woman,  the 

Mens  always  to  die;  if  the  period  of  gestation  is  early,  abortion 
place;  if  lite,  the  mother  often  dies  undelivered.  Id  this  case  it  seems 
useles  to  perform  the  operation  of  Caanan  section,  even  immediately 
ter  death. 

t  bets  which  have  been  already  stated  as  to  the  course  of  the  external 
K  iatcmal  lemjicraiure.  respectively,  during  the  reactive  stage,  seem  lo 

M  1  have  altead)'  remarked,  iliat  (here  is  no  true  fever,  such  as  might 
jifKXed  to  have  for  its  aim  the  destruction  of  specific  organinns  in 
ood.     Tlie  reaction  seems  to  be  what  its  name  implies,  and  analogous 

hii(.  (wulten  condition  observed  in  a  part  when  its  vessels  ate  .illowed 
lid,  after  luving  been  kept  empty ;  as,  for  example,  in  Cobn- 
(  .  .(-..tuivncson  liic  ears  of  animals. 

hitty.—yfith  regard  to  the  causes  of  cholera  much  has  been  learned  in 
of  the  last  half  century,  although  many  points  still  remain  ul>scure. 
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Id  the  firet  place,  wc  may  lalcc  it  asestaWiaJied  thai  the  diff"--    ' 
diKase  over  other  paru  of  the  world  from  India  U  the  rvM 
inieri'ourse. 

When,  in  1813,  and  the  following  yean,  it_;f«/ entered  Rw^ 
throiixh  North  Europe  in  a  northwesterly  direction,  its  rexju 
re«peci  to  inlluenxa  led  many  physicians  to  think  that,  likr  1 
was  caused  by  aome  mysterious  atmospheric  or  telluric  o^ni.     Uut  it^i 
cress  was,  in  reality,  fur  too  slow  and  lialting  torendersurh  a  view  |wcr 
Prussia  was  reached  by  cholera  in   1S31 ;  in  October  of  tliat  year  it  | 
from   Hamburg  10  Sunderland,   and  entered  London   in  Jaiiuary, 
Shortly  afterward  it  inv:ii[ed  France,  pnl  Calais,  and  it  al«o  itprcad 
Atlantic  to  Canadaand  the  United  Slates.     In  1833  it  afifKared  in 
pa^Dwd  in  an  e.viteily  direction  throuKh  South  Etiroi^e,  and  tierame  for th 
extinct,  in  1837.     In  fact,  one  can  hardly  doubt  that  its  dilfusion  from] 
to  the  west  rather  than  to  tlie  east  depended  simply  ujiun  the  cir 
that  comraiinication  and  intercourse  from  town  to  town  and  fron 
country  are  so  much  mote  free  in  the  one  direction  than  in  the  Other.  I 
fiTivNi/ epidemic,  which  had  begun  in  India  in  1840.  extended  to  V'^' 
a  manner  very  like  the  firnt,  reaching  I/^ndon  direct   from  H-i 
1848,  and  continuing  to  prevail  in  England  during  the  following  vd 
The  /A//-./ niTecteil  thi*  country  in    1853-4.     The /curfA,  wtiti'b  oei 
among  u«,  in  1866,  differed  from  the  othen  in  having  entered   Eitro|Kl 
Alexandria  ;  it  had  been  r.irrie<l  from  India  to  Arabia  and  tbeT>re  to  tlfj 
partly    by  co;M  Inuling  vetKelt,  but   in  great    jiart   aim    hy  Motummn 
pilgrims  to  and  from  Mecca.     A  detjiilnl  acroiint  of  all  the  riri'ui»'>T«iiir 
connected  with  this  epidemir,  written  by  .Mr.  Netten  KadcliAe,  may  be  f 
in  a  sui»i>l<'nH'nt  to  Mr.  .Simon's  "  Report"  for  1S74. 

One  of  the  mo.si  rcmark.ible  circumstances  with  regard  to  cholera  i 
although  it  lias  spread  to  almost  every  part  of  the  worid,  and  has  1 
prevailed  under  widely  different  thcrmometric  and  other  ronditioii».  it  < 
to  be  cajxiblc  of  csl.iblishing  itself  permanently  in  no  country  except 
and    there  only  in  a  particular  region.     Thi«   of  itNelf  would   iuggM  ' 
probability  that,  in  what  may  be  termed  the  home  of  the  dtscAse,  its  modrt 
entrance  into  the  human  body  may  not  be  generally  the  same  as  in  di« 
in  which  it  is  merely  an  occasional  visitor.     So  that  we  need  not, 
lie  surprised  that  Indian  physicians  have  been  unable  to  trace  the 
of   cholera  in  certain   ways,  of   which   the  occurrence  has  been 
established  in  Europe  ;  even  if  we  do  not  regard  their  inability  to  1 
our  observations  as  an  example  of  the  fact  that  for  greater  obscurity  1 
hangs  over  the  aetiology  of  a  disease  where  it  commonly  prev.iils  than 
it  is  rarely  seen. 

However  this  may  be,  there  can  be  no  doubt  whatever  about  the  valiKi 
the  European  discoveries  with  regard  to  the  mode  of  diffuMon  of  cl 
which,  in  fact,  place  the  disease  by  the  side  of  enteric  fever,  as 
contagious  in  nature.  Like  enteric  fever,  it  but  seldom  pUMs  direcdy  b^HJ 
nick  person  to  those  who  nurse  or  visit  him,  A  few  instances  have,  in 
been  recorded,  which  look  as  though  direct  infection  did  sometimes  1 
'I'hus.  in  a  paper  in  the  "  Eiliiit/>urgh  Mtiiiial JeMmat."  for  1838,  the  bit! 
James  Sim] ison  related  how  certain  mendicants  brought  cholera  withthcml 
Bathgate,  on  May  17th,  1831,  and  how  one  of  the  nurses  who  attended  1 
them  was  attacked  and  died  on  the  30th.  Heako  cites  the  caseof  ■  wo 
who,  liaving  caught  the  dLicasc  at  some  iron  works  where  it  raged,  and  I 
afraid  of  being  sent  to  the  hospital,  went,  on  May  lath.  to  a  coitage^ 
her  mother  lived,  four  or  five  miles  off.  On  the  14th  the  mother  fell  "' 
died  in  a  few  hours.  Dr.  John  Snow  relates  that  a  nun  who  had 
working  at  Chelsea,  died  at  Streatham,  of  a  bowel  complaint  whwh 
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only  a  day  or  two.  At  ihat  lime  no  other  deaths  rroiD  cholen  had  been 
regmered  within  two  or  three  miles  of  Streiiiham.  but  the  mini's  mother, 
whu  intended  him,  wi&  taken  ill  on  the  very  next  day  and  ([uickly  suc- 
ciitnbed  to  the  disease.  But  marked  inslaiice*  of  this  kind  arc  very  rare, 
snd  one  may  almost  say  lhat,  as  a  rule,  (leraunx  who  have  come  very  closely 
into  contact  with  jMtienti  are  scarcely,  if  at  all,  more  likely  ihan  others  to 
fall  victims  to  cholera. 

The  es|)l.Anati()n  in  believed  to  l>e  that  the  contagion  of  cholera  Cfcapcs 
from  the  body  in  the  rice-water  evacuations,  but  that  it  is  not  then  in  an 
active  \tate,  and  becomes  so  only  after  an  interval  of  from  two  to  four  or 
five  days  ;  in  other  words,  the  evacuations  are  supposed  lo  be  infective  only 
at  a  certain  stage  in  their  dei:om[)i>sition,  and  not  when  ihey  arc  fresh. 
The  evidence  in  supgmrt  of  this  view  consists  mainly  of  the  results  of  c«pc- 
riments  made  by  Thiersch  in  1S54,  and  rci>eaicd  by  Dr.  Sanderson  in  1866. 
llicsc  otncrvcrs  took  liquids  ]uused  by  patients  during  life,  or  taken  from 
the  intestines  aAer  death,  and  left  them  exjioscd  lo  the  air,  in  glass  vcsscb. 
Every  day  pieces  of  filier-pa]>er  were  carefully  soaked,  one  with  each  liquid, 
and  dried.  The  paper  was  then  given  to  mice,  a  viuare  inch  to  every  anmial. 
The  conKqiicnce  was  that  a  considerable  number  of  the  mice  died  with  an 
extremely  low  temperature  and  with  disturbance  of  the  functions  of  the 
intestinal  cnnal,  their  excrement  being  soft  and  xltcred  in  color.  Of  thciaice 
employed  by  Dr.  Sanderson  1 1  per  cent,  suffered  when  the  rice-water  liquid 
bad  been  one  day  old,  36  per  cent,  when  it  had  been  two  days  old,  100  per 
cent,  when  three  dnys  old,  71  percent,  when  four  days  old,  40  percent, 
when  live  days  old  ;  by  the  sixth  day  it  became  innocuous  again.  The 
morbid  appearances  foond  in  the  mice  after  death  appeared  to  be  consistent 
with  the  view  that  they  were  affected  with  cholera,  and  Mr.  Simon  after- 
ward expressed  the  opinion  that  the  valtie  of  the  experiments  in  explana- 
tion of  the  facts  of  human  infection  was  conclusive.  No  equally  satisfactory 
rcsaits  have  hilhcrtg  been  obtained  with  other  kinds  of  animals,  although 
Wine  instances  have  been  recorded  of  dogs  being  attacked  by  a  fatal  disease 
resembling  cholera  aflcr  having  devoured  matters  vomited  by  cholera 
patients,  and  in  1853  Dr.  Lindsay  set  up  a  simitar  disease  in  dogs  by  con- 
fining them  in  a  small  room,  the  fioor  of  which  was  strewed  with  the  excreta 
of  sttch  patients. 

It  may  be  thought  that  if  a  living  organism,  possessing  specific  proper- 
ties, is  present,  in  however  immature  a  form,  in  rice-water  discharges,  it 
otight  to  be  easily  demonstrated  with  the  aid  of  the  microscope.  But  the 
alvinc  evacuations,  even  in  health,  contain  various  oiganisins  in  targe 
numbers,  and  it  b  in  reality  by  no  means  surprising  thai  tlx;  search  for 
special  cholera  raicrozymes  has  not  yet  met  with  success.  Or.  William  Biidd, 
indeed,  published  figures  of  what  he  regarded  as  a  cholera  fungus,  as  far 
back  as  1849;  and  many  observers  have  since  made  statements  more  or  less 
similar.  Intlie  " Journal  of  Atitrouopitat  Siiemt'"  for  1881  Dr.  Cunningham 
Mates  that  "  monads,"  belonging  either  to  Cenamonat  or  to  Trichomonas, 
are  found  in  excreta  of  patients  suffering  from  cholera,  in  unusual  numbers 
and  in  a  peculiarly  active  state,  but  he  adds  tliat  they  occur  to  some  extent 
under  otl>er  conditions  of  disease,  and  even  in  health.  He  also  finds 
amceboe  to  be  very  abundant  in  certain  cases  of  cholera ;  bacteria,  he  says, 
^  make  up  &  very  large  part  even  of  the  nonnal  fieces,  at  least  in  India.*' 
^H  Passing  on  now  to  consider  how  the  contagious  principle  of  cholera  gains 
^Kpcceas  to  the  human  body,  we  find  the  fact  best  ascertained  to  be  its  frequent 
^■•entrance  by  means  of  drinking  water.  The  late  Dr.  John  Snow  deserves 
^'special  commemoration,  not  only  as  having  been  the  first  to  uphold  this 

*  [The  (ItKnvery  of  the  ao-calleil  "  comnii>t>icil1ut "  in  ihc  mtcnlnal  secretion  of  cholcn 
pactaau,  by  Dr.  Kocb,  ww  made  afl«r  th«  above  linci  irc/v  writlen. — Eo.] 
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view  with  regard  to  the  etiology  of  the  dbease,  bail  also  as  having  itnui 
infinite  tabor  and  pain&  to  establish  il.  He  cotlecied  instances  occurntg 
ax  far  back  as  1849,  in  which  local  outbreaks  irere  (raced  more  or  In 
conclusively  to  the  contamination  of  surface  wells  by  sewage;  one  tach 
occurred  in  Thomas  Street,  Horsleydown.  another  in  Albion  Terrace,  Waad^ 
worth,  a  third  at  Salford,  a  fourth  at  llford.  A  dramatic  incident  was  the 
followinjt:  A  ijcnilcman  who  lived  at  Bath  was  the  owner  of  lome  hoaKi 
al  I^ck.'ti>rook,  near  that  town.  Cholera,  which  did  not  prevail  at  Btth, 
appeared  at  Locksbrook  and  became  very  fatal.  The  |>eople  curaptaiiKd  o( 
the  water  of  the  well  attached  to  their  houses,  drainajce  from  the  cestpoob 
having  entered  it.  The  owner  went  to  the  place,  nid  he  could  nneil 
nothing  wrong  with  the  water,  was  asked  to  taxtc  it,  and  drank  a  glass  of  it. 
This  was  on  a  Wednesday;  he  returned  home,  was  taken  ill  with  ihcdiKBc, 
and  died  on  the  Saturday. 

But  it  was  not  until  1854  that  the  evidence  of  the  communication  ol 
cholera  by  drinking  water  became  irrefragable.  Then  occurred  the  ccle-  — 
bratcd  onlbreak  in  and  around  Broad  Street,  Golden  Square,  which  it  oidfl 
to  have  destroyed  in  ten  days  more  than  five  hundred  ]>crsons  living  within^ 
a  radius  of  250  yards.  This  was  traced  by  Dr.  Snow  to  the  water  of  a 
surface  well,  with  a  pump  situated  at  ihe  corner,  between  Cambridge  Strctt 
and  Broad  Street.  At  least  sixty-eight  of  the  first  eighty-three  deaths  occurrtd 
in  persons  who  were  actually  known  to  have  drunk  the  water  in  question; 
and  il  may  be  supposed  that  many  took  it  without  being  aware  that  they 
did  so,  mixed  with  spirit  in  public  houses,  or  with  eiftr^'cscing  powder, 
under  the  name  of  Mherl>et.  One  very  striking  case  was  that  of  a  lady  at 
Hamp«te;id,  who  was  in  ihe  habit  of  sending  every  day  for  the  Broad 
Street  water;  she  was  attacked  by  cholera  and  died.  Her  niece,  too, 
being  on  a  visit  to  her,  drank  some  of  the  water,  returned  afterward  to  bet 
own  house  at  Islington,  and  died  there.  On  the  other  hand,  scarcely  any  of 
the  inmates  of  the  workhouse  in  I'oland  Street,  where  there  was  a  separate 
well,  were  affected;  and  the  disease  also  spared  the  men  employed  at  a 
brewery  in  Broad  Street,  close  to  the  pump.  TTic  water  from  the  pump 
had  a  reputation  for  being  very  pure,  and  when  analyEcd,  three  days  aftei 
the  commencement  of  the  outbreak,  it  was  found  to  contain  but  little 
organic  matter ;  but  it  had  long  been  noticed  to  become  offertsive  to  taste 
and  to  smell  when  kept  for  two  days;  and  Mr.  Gould,  the  well -known 
ornithologist,  who  sent  for  same  on  the  second  day  of  the  epidemic,  did 
not  drink  it,  because  he  observed  that,  although  fresh  from  the  pump, 
it  had  an  offensive  smell. 

Otecrvations  on  s.  still  laijger  scale  were  also  made,  in  1854,  in  the 
south  of  London,  over  a  district  containing  a  population  of  at  least 
300.000  pcfTions,  and  supplied  with  water  partly  by  the  Lambeth  Water 
Company,  conveyed  from  the  Thames  at  Ditton,  partly  by  the  So«(l»- 
wark  and  Vauxhall  Company,  whose  intake  was  from  the  iame  livei  u 
Battcrsca.  What  rendered  these  observations  i>eculiarly  conclusive  «ns 
the  fact  that  over  a  large  area  the  mains  of  these  two  companie*  ran 
side  by  side,  each  feeding  some  houses  and  not  others,  according  to  ibe 
arbitrary  fancies  of  owners  or  occupiers  at  a  former  time,  when  there  hid 
been  an  active  competition  for  custom.  Dr.  Snow  went,  in  detail,  throaghoni 
the  area  in  question,  from  street  to  street  and  from  house  to  hot»e,  and 
he  found  that,  during  the  first  four  weeks  of  the  epidemic,  out  of  three 
hundred  and  thirly-four  fatal  cases  of  cholera,  there  were  two  hundred  and 
eighty-six  in  houses  supplied  by  the  Southw;irk  and  Vauxhall  Company, 
Iwcnty-two  among  persons  who  obtained  water  directly  by  dipping  a  piil 
into  the  Thames,  but  only  fourteen  in  houses  receiving  a  supply  from  the 
Lambeth  Company.     It  is  to  be  noted,  however,  that  the  number  of  houses 


supplied  by  the  Soulhmrark  and  Vauxhall  Company  was  greuter  Uian  rhnt  of 
the  iKiiueK  nipplieii  by  the  Lontbeih  CompaDy,  in  the  pruportion  cif  foity  to 
tweiity-xix.  An  Uie  epidemk  continued,  the  diflerencc  in  the  cholera  death- 
rate  iKtween  the  customcRi  of  the  two  companies  became  lesK,  although  it 
Ktill  Tcnuined  verv  strikinj^.  Bethiem  Hospital,  ihe  Queen'*  Bemh  Prison, 
and  other  in^litiiltonH  on  the  south  side  of  the  river  which  had  dee|i  vrelts, 
scarcely  MiiTered  at  all  fronn  the  disease. 

In  1863  and  in  iEUi6  Airtltef  evidence  was  collected  bearing  in  the  ttame 
direction.  In  1866  ihc  parts  of  the  raclropolis  mainly  afTeried  were  the 
eastern  dixiHcLi,  and  Mr.  Netlen  Radclilfc,  who  invesliKated  the  matter  (or 
the  Priry  Coun<:il,  found  that  there  was  a  f^tcai  preponderaiite  of  caxcs 
among  penons  whose  water,  sufiplied  by  the  East  London  Water  Company, 
had  pa»ed  through  the  reservoirs  at  Old  Foni.  whereas  i:om|iaralively  few 
cases  occurred  among  (hose  who  received  the  wuier  of  the  same  Com^Kiny 
piimi>e4l  directly  from  the  filtering  beds  at  Lea  Bridge  into  the  mains.  The 
(ttlTerence  wax  iu  from  being  as  conspicuous  as  in  South  London  during 
1854,  but  one  must  bear  in  mind  that  among  Ihe  poorer  classes  very  many 
cat  and  drinic  and  pass  their  days  at  a  distance  from  the  houses  in  which 
they  are  said  to  reside.  Moreover,  at  an  early  period  of  the  epidemic' 
a  notice  was  ttsued,  warning  people  not  to  drink  any  water  which  should 
not  previou-nly  have  been  boiled,  and  it  is  worthy  of  notice  that  from  the 
very  week  in  which  this  appeared  Ihe  epidemic  began  to  decline.  A  [mint 
of  particular  interest  is  tltat,  assuming;  the  reservoirs  at  Old  Ford  to  have 
lieen  in  some  way  concerned  in  causing  Ihc  disease,  one  can  platisihly 
account  for  the  entrance  of  the  cholera  poison  into  their  water ;  for.  although 
this  water  was  intended  to  liave  been  all  filtered  at  Lea  Bridge,  .-uime  of] 
it  was  sometimes  drawn  directly  from  (wo  other  reservoin  which  dilTenrd 
from  the  test  in  being  uncovered,  and  which  communicaled  frei-ly  with  the 
River  Lea,  by  soakage.  But  this  pact  of  the  river  was,  in  f^cl,  a  canal  with 
lock-s,  and  received  a  laive  (tuantity  of  sewa^ ;  so  that  it  was  little  iNrtter 
than  a  cesspool.  Now,  snorlly  before  the  epidemic  in  East  London  began, 
a.  man  and  his  wife.  living  in  Priory  Street,  Bromley,  near  the  lunlu  of 
the  Lea,  had  died  of  cholera,  aod  their  evacuations  had  entered  ihe  river  , 
about  600  yards  IkIow  one  of  the  o)>cn  reservoirs. 

In  the  previous  year,  1865,  there   had   occurred   in   an   Essex  village,! 
Ttieydon   Buis,  a  most  remaikabte  local  outbreak  of  cholera,  which  ilhii;-{ 
trates   in  a  very  striking  maniKr  how  insidious   its  proiugalion    may  be. 
Between  July  and  November  the  disease  seems  to  have  been  several  time*  | 
introduced  into  Southampton  by  persons  who  arrived  from  tlie  Mediicrra-j 
nean  ports,  where  it  was  then  prevailing.     Whether  il  was  carried  from  lhi»| 
town  during  August  or  September  to  Weymouth  or  Portland  or  Durrhesler, 
or  whether  it  reached  cither  of  these  places  in  some  other  way,  was  never 
ascertained.     But  this  is  certain,   that  a   gentleman  and   his  wife,  visiting 
theae  places  (but   not    Southampton)  in   September,  conlraclcd,  one  or 
other  of  them,  a  diairhcea  which,  in  the  case  of  the  lady,  developed  into 
fotal  cholera  after  her  return  to  her  home,  at  Theydon  Bois,  on  September 
asth.     On  the  30th,  while  she  was  still  coUajKcd,  one  of  her  daughters  wat 
attatked  and  died  in  a  few  hours.     The  same  night  a  servinj^-tad  in  the 
houie  wa.%  leized  and  barely  escaped  with  his  life,     Altogciher  in  a  fort- 
night, eleven  |>ersons  within  a  narrow  circle,  father,  mother,  grandmother, 
two  daughters,  son,  doctor,  fool-boy,  maid.  laborer,  and  countrywoman, 
fell   ill,  and  only  tliree  of  them  recovered.     Now,  the  drinking  water  of 
the  house  all  came  from  a  well  beneath  the  scullery,  and  into  that  well 
there  was  liabilual  soakagc  from  the  water  closet. 

Such  rases  as  those  of  Theydon  Bois  are  of  especial  importance,  because 
they  arc  inconsistent  with  a  view  which  at  one  lime  found  many  supporten. 
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that  drinking  impure   water,  instead  of  bcitig   the  oKons  o(  tan 
the  specific  contagion   of  cholcta  into   the  body,  acts  metclf  ttij 
disposing  cause  of  the  disease,  by  rendering  a  person  tindoljr 
to  the  action  of  the  true  exciting  cause.     Dr.  Snow  long  ago  i 
that  some  of  those  who,  in  iS66,  died  of  cholera  in  houses  sujijiW"^ 
Southwark  and  Vauxhall  Water    Company  were  young  men  y  :  ■- 
.sert-anLs  who  had  cotdc  from  the  country  only  a  few  days  before. 

1  niuHt  noil'  briefly  mention  a  view  with  regard  to  the  mode  of  <tii 
rholctawhith  has  been  put  forward  by  ceriAin  German  observers  in  !    '    ■ 
the  "drinkini; -water  theory."  This  is  the  so-called  "  soil-water "  r 
water  theory"  of  Peticnkofcr.    The  observations  on  which  it  istiiic:i.<:i 
a&  cannot  be  described  in  detail  within  the  limits  of  this  ■oik,  bol  1 1 
that  his  fundamental  proposition  may  be  said  to  be  that  cholai  DORJ 
vaiU  cpidaiiically  where  the  soil  is  impermeable  to  water,  or  wicffAef 
of  the  soil  water  is  not  liable  to  fluctuations.     He  brings  forwinf ' 
instances  in  which  districts  sealed  upon  hard  rock  escaped,  whiki 
towns,  biiiU    upon  alluvium,  suffered.     Some  apparent  exceplioM  H I 
rule  he  accounts  for  more  or  less  satisfactorily.     Thus  Oibnkn.iiif 
known,  has  shown  no  immunity,  but,  in  visiting  it,  he  found  thit  del 
really  lies  on  a  slope  of  red  earth,  containing  more  than  >oo  nitetl 
SQ(  again,  Malta,  in  which  the  disease  has  prevailed  sc»'crely,  i»l"i* 
solid  rock  ;  but  this,  a  sandstone,  b  so  soft  and  so  permeable  t?  mol 
the  Government  Comptroller  told  Professor   Petlcnkofer  that  a  »» [ 
a  sponge  saturated  with  all  kinds  of  filth.     On  die  other  hand. ! ' 
during  each  of  the  European  epidemics,  remained  free,  or  Dear 
cholera,  even  when  both  Paris  and  Marseilles  were  ravaged  by  H .  ■'■  '* 
twenty  thousand  persons  are  said  to  have  flocked  thither  ftom  Mifi 
safety.     But  the  greater  pari  of  Lyons  lies  on  a  river  alluvium,  tpl 
Pcticnkofcc's  theory  one  would  have  expected  ib  inhabitants  to  bell 
.ittacked.     The  explanation  which  he  given  is  that  in  this  town,  ■tlikel 
other  town.s,  the  level  of  the  soil  water  in  diminished  by  that  of  ihc  i 
which  flow  through  it,  the  lianks  of  the  Rhone  and  the  &lone  being,! 
»o  i>oiQUs  tliikt  their  streain.1   may  almost  be  said   to  run  in  pit 
raneou^ly  beneath    Lyons.     In  other  words,  the  supposition  b  ilul 
escapes  cholera  either  because  there  is  too  much  surEace  water,  cr  I 
iti  height  is  subject   to  scarcely  any  variation.     Uiii    ingeoioai 
itevetal  statetncnts  are,  one  cannot  help  wondering  whetlter  it  night  ttti 
pomible,  by  a  umilar  reasoning,  to  depiive  of  all  lorce  the  ver>'  itotuxAf 
which  Peitcnkofer  himself  relies. 

In  ihh.  country  the  ground-water  theory  of  cholera  has  ncl  li^ 
acce])lan(;e,  and  I  believe  that  ohsen'ers  have  failed  to  find  evidcv*' 
.-ipplicability  to  those  ports  of  India  where  the  disease  is  cndnnid' 
where  such  a  doctrine  appears  primd  fade  to  ha>'C  much  to 
it.  But  it  is  very  curious  that  in  the  East  London  eptdcinic 
one  fact  was  elicited  which  is  strongly  in  tavor  of  Petienkofti'ii 
In  a  sdiool  at  Limchouse  there  were  four  hundred  jiaupcr 
not  one  uf  whom  was  aiiacked  with  cholera  or  with  diarrhtei. 
the  house  hud  its  sole  water  .lupply  from  the  Old  Ford  roer^'cahl 
which,  as  has  been  already  slated,  the  disease  was  being  >.j>re^,  nil 
children  at  all  times  made  free  use  of  the  water.  A  Sjiecul  mvei  '  '~~ 
the  soil  beneath  Ihi^  school  brought  to  light  the  Joct  that  it  stc 
thick  layer  of  fine  hrick-vofth,  and  not  of  gravel,  as  a{>|)eared  to  be  t 
with  tlie  streets  immediately  adjacent. 

It    must   be   left   to    the    future    to    show   wliether  this    ot 
and  others  like  il,  can  be  attrihuted  to  accident.     For   if   the  qa 
were   merely  whether  there  is  a  greater  liability  to  cholera  on  tbc  pod  < 
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who  ra.id«  on  porous  soiU,  as  cximyared  wilh  ihtxte  who  rextdc  on 
non-)ioroits  MiU,  indejiendenl))-  of  any  i>n.H>r  of  actual  cxjioviiTe  to  the 
contajjion  of  iHc  dbcaM — it  irould  he  sufficient  to  suppose  thxt  »  jtermenblc 
soil  faciliiam,  in  onv  way  or  another,  the  dilTusion  of  the  ronta)(iun,  and 
favors  its  entrante  into  the  human  \x>dy.  According  to  Petlciikofcr,  the 
condition  of  soil  tinder  which  cholera  is  most  apt  (o  prevai)  is  thiil  which 
mtcunt  when  the  level  of  the  ground  waiet  has  bej^un  to  fall  after  being 
high.  Tbn  might,  ]>erhaiis,  <:auM;  noxious  matters  to  be  irashed  into  welb 
which  would  at  other  times  be  free  from  ihem.  But  a  ^till  more  likely 
cause  for  tl>e  development  of  an  epidemic  under  wich  circ-umstan<:es  is  that 
which  hu  l>cen  alluded  to  at  p.  46,  namely,  the  desiccjition  of  contagious 
microxymes  wiihin  the  upper  layers  of  the  soil,  aiid  their  subsequent  diffuition 
in  the  air.  I  may  reroark  that,  in  1866.  Parkcs  ailribiited  an  outbreak  of 
chutera  in  Soutliantpion  mainly  to  an  atniuspheric  effluvium  disengaged 
from  sewage  which  n-as  constantly  bcinf;  pumped  up  by  a  steam  engine,  anij 
sent  frothing  and  churning  down  an  open  channel  for  some  eight  or  nine 
feet. 

I'ettenkofer,  however,  considers  that  a  complicated  theory  is  needed  to 
explain  his  Eacts.  He  supposes  that  when  human  intercourse  conveys 
cholera  fn>in  one  place  to  anotbcT,  that  which  is  given  off  by  a  patient,  or 
carried  by  an  individual  not  himself  susceptible.  Is,  Mi/lhecholera-coniagion, 
but  what  may  be  termed  a  "cholera  germ,"  which  is  capable  of  generating 
the  coDiagion  witen  it  meets  with  a  certain  "material  substratum."  An 
anaJogy  which  he  suggests  will  make  his  notion  readily  intcllixible:  It  is, 
he  says,  con<:eivablG  utat  if  the  yeast  fungus  were  absent  from  certain  coun- 
tries, the  inhabitants  might  .prepare  beverages  from  grapes  or  apples,  or  malt, 
and  drink  them  without  any  liability  to  intoxication.  But,  if  some  one  were 
lo  come  from  a  country  where  the  yeast  fungus  was  found,  and  to  bring  its 
i^rcs  with  him  upon  bis  clothes  or  in  any  other  way,  the  hitherto  harrale» 
liquids  might  speedily  produce  an  "epidemic  of  drunkenness."  Yet  the 
cause  of  tlie  symptoms  irould  not  be  the  yeast  fungus,  but  the  alcohol  of  the 
fermentation  set  up  by  it.  SoPcttenkoferimagincslhatihc  "tholera-gcrm," 
which  he  symboliues  as  jt,  acting  under  certain  conditions  upon  the  soil, 
which  be  terms _y,  generates  a  "  cholera  poison,"  which  he  designates  t.  He 
does  not  limit  himself  to  tlic  view  that  this  poison  is  actually  a  chemical  pro- 
doct,  like  alcolvol,  but  suggesis  thai  it  ma>'  probably  con^jst  of  "  secondary 
germ«"  developed  during  the  putrefaction  of  organic  matters  contained  in 
the  Miil. 

Nageli.  who  is  a  staunch  supporter  of  Pettcnkofer's  obscn-ations,  has  more 
recently  iuggested  wliat  be  termsa  "diblastic  theory,"  according  to  which 
the  union  of^i;  and  y  b  supposed  to  lake  place  within  the  human  l>ocly.  He 
imagines  that  the  U)il  gives  off  certain  microsymes,  which  must  be  present  in 
the  body  of  every  one  who  is  to  afford  favorable  conditions  for  the 
development  of  another  set  of  micronymes  derived  from  a  pre-existing  case 
of  cholera.  This,  in  other  words,  is  to  reduce  the  "soil"  element  m  the 
Ktioti^y  of  cholera  to  the  rank  of  a  "predisposing"  cau.sc.  Nilgcli  appeals 
to  cnlttvaiion  experiments  as  affording  frequent  instances  in  which  the  growth 
of  one  kind  of  fungus  \p  a  medium  induces  in  it  changes  thni  enable  it 
sut»equently  to  afford  ptbulum  to  another  kind  of  fungus.  Or,  as  he  points 
out,  it  is  j>ossible  tint  the  contagioas  microiiymcs  of  cholera  which  enter  the 
body  are  commonly  too  fcw  to  ne  able  to  overcome  the  resistance  of  the  liv- 
ing ttnictures,  unless  the  latter  has  first  been  weakened  by  the  previous 
opcntion  of  soil  micmzymes. 

The  advantage  of   this  form  of    the  hypothesis  is  that  it  odmiu  of 
the  direct  cont^otLsnc!*  of  cholera  in  certain  cases,  if  the  cholera  micro- 
lynics    happen    10   be   introduced   in   very    large  numbci^.       For    it  is 
II 
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tindeni.-iblr  that  cholera  sometinies  xtna  totw  propagated  rrom  Jndiridial 
to  individual  in  Mircnxion  in  such  ft  my  as  to  rcndci  vrry  JniinvlKilik  ihc 
hyputhcMK  that  any  predisposing  cause  is  tssentiaS.  lake,  for  ex-intple,  '^ ~ 
following  caw:  lucordcd  by  Dr.  Simpnon,  of  New  York,  and  cited  by 
Snow.  All  agriciiltunl  laborer  vrasattackcd  at  Monlcton  IklooT  on  Deceaib 
a&th,  183J,  al  a  time  when  the  disease  was  not  known  to  be  prevailing  witliitfl 
thirty  miles.  His  wife  and  Kwne  olhei  perKins  who  visited  him  were  seiiwl 
on  the  following  day.  I'resently  it  was  found  that  his  sister  had  died  u( 
cholera  a  fortnight  prcvioii'ily  at  Leeds,  and  that  her  wearing  apparel  had 
been  sent  to  Monkton  in  a  box  which  had  been  oj>cned  by  him  llie 
evening  befou-  he  fell  ill.  During  the  illness  his  mother,  who  lived  in  a 
hcallhy  village  five  miles  off,  came  10  attend  him,  n-ashed  his  linen,  and  afta 
two  days  set  off  to  rettim  home,  but  was  attacked  on  the  road  and  had  10  be 
conveyed  to  Iier  cottage.  Not  only  did  she  die,  but  her  huslund  and  Im 
daughter  likewise.  Only  one  other  case  occurred  in  the  villwe. 
Pcttenkofer  himself,  however,  explains  such  facts  as  these  by  supposing  uiai 
the"*" — the  actual  cholera  poison — issomciimes  carried  from  place  10 
place  on  riolhes  or  in  some  other  way.  A  few  instances  have  been  recorded] 
in  which  the  disea^se  has  a[))>arently  l>een  conveyed  by  articles  of  food. 
Snow  mentions  thai  several  [lersons  were  attacked  in  the  villngc  of  Ca 
brook,  in  the  Isle  of  Wight,  after  eating  some  stale  cowheels  which 
belonged  toa  man  at  Ncw|iort,  who  had  died  a  dayor  two  before.  In  fimire 
epidemics  one  may  be  sim:  that  observers  wilt  be  on  the  lookout  to  trace  the 
spread  of  cholera  to  milk  supply. 

There  are  slill  to  be  mentioned  certain  conditions  which  iieeindndovbtedljr 
to  influence  the  diffusion  of  cholera,  however  indirect  their  operation  maylx. 
Dr.  Fair  laid  down  a  "  law  of  altitude,"  at  least  for  London,  showing  that 
the  ir.cidcnce  of  the  disease  upon  the  |>opulation  varied  inversely  as  tlw 
height  above  the  River  Thames-  This,  however,  is  but  an  expresgon  of  the 
fact  that  oti  an  average  jiersons  liiHng  at  a  low  le*-el  are  affected  by  Uif 
causes  of  cholera  in  larger  numbers  than  persons  living  at  a  higb  level.  Some- 
times ihc  ca.se  is  reversed  ;  thus  Lebert  says  that  throughout  the  epidemic 
at  Zurich,  in  1855,  the  npjier  parts  of  the  town  sufTcTcd  mofe  than  the  teu. 
The  circumstance  that  in  Kurope  cholera  has  never  been  known  lo  prevail 
9X  wi  elevation  of  more  than  600  or  800  metres  above  the  »cii  may  oe  »« 
down  to  the  absence  of  the  conditions  required  for  it»  development ;  bi 
other  quarters  of  the  world  it  has  raged  at  alliiudrt  of  1000  to  2500  mMm 
In  tempciale  climates  the  summer  and  the  autumn  arc  tlic  seasons  most  favoc- 
able  to  it.  It  often  dies  out  as  winter  a|)proaches,  to  reappear  in  itf 
following  year.  Hiit  in  Russia,  in  1830,  it  withstood  extreme  degree*  of 
cold. 

The  ^iagiwtit  of  cholera  in  its  well-marked  forms  is  seldom  dif6ciili. 
Almost  the  only  morbid  state  which  can  be  mistaken  for  it  is  that  prodnctd 
by  the  |>oisonousadminislralionof  arsenic,  Lebert  relates  how  Louis  aclmll.i 
commilled  this  blunder  m  regard  to  the  Duke  of  Choiseiil,  who  kilW 
himself  with  arsenic  the  day  after  his  arrest  for  the  murder  of  his  duche».  Al 
that  lime,  in  the  summer  of  1847,  the  disease  was  not  prevailing  in  Puil- 
There  is,  therefore,  good  reason  for  bearing  in  mind  the  ]>a*«(ibility  thati 
crafty  pcrNon  might  take  advantage  of  an  epidemic  lo  give  [loison  with  tol 
little  nsk  of  being  snsjxicled. 

To  distingui^h  from  an  ordinary  diairhtea,  the  slighter  cITecfci  of  the  viw 
ofcholer:!  is  often  quite  im|>ossible.  Under  thenameMtfA-ra  o.i/O-rf/ or ("Wn^ 
£i»r<5S(Ttf  writers  describe  an  affection  of  which  the  symptoms  arc  identital 
with  these  uf  the  specific  di.sea.se  (called  by  them  eheltra  Atiatita),  but  wfciili 
dilTeni  from  it  in  being  .scarcely  ever  fatal  and  in  generally  occur 
S]ioradically.     A  typical   instance  occurred  at  Guy's  Hospital,  in  186$, 
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may  tie  fowmi  recorded  by  Wilks  in  the  "Medical  TUmts  and  Gautle"  Tor  ilwl 
yeitr.  A  bLtc-ksraithS  lummcicr,  aged  thirly-thrrc,  wa^  at  work  as  usual  ai 
7  A.M.  on  May  ijtli,  when  lie  w;i-s  suddenly  scixrd  with  profuse  vomiting 
and  purging.  Ht;  wxtadinilted  (:iitb[iscd,  with  rold  breath  ;  he  had  cramps  in 
the  njinks  and  in  the  legs ;  the  evaotatiuiu  and  (he  msttvrs  vomited  had  the 
appearance  of  rice-water,  con^titing  of  an  alkaline  litjiiid,  with  tlocculi  floating 
in  it.  He  recijvere<l  in  alwul  twenty-four  houiH.  Dr.  Wilks  is  reported  (o 
have  Slid  thai  every  year  he  saw  one  or  two  Mich  cases,  but  mldum  so  early 
in  tl»e  summer.  It  vi  to  Iw  observed,  however,  that  at  the  very  time  when 
thin  man  «a»  aliai'ked,  an  e]>iden)ir  of  cholera  vr:u  apjirooching  Kngland- 
And  uitcrlr  imprubahle  as  it  may  seem  that  an  isolated  case  ithmild  spring 
up  in  l»naon  :teveral  week.s  t>efi)re  the  commencement  of  the  loc^l  epidemics 
at  Soiilhampton  and  at  Theydon  Boi.t,  in  the  autumn  of  the  same  year,  1  do 
not  think  llut  the  [KL*«ibility  of  such  an  occurrence  ran  lie  denied.  At  any 
rale,  mj  far  as  I  am  aware,  no  case  of  so-ratted  "  Engiiih  cholera  "  (attended 
with  colb]Me,  rice-water  Moots,  and  cramp)  has  Itecn  admitted  into  Guy's 
Hospital  since  1870  ^  and  it  is  certain  that  when  the  lirrt  epidemic  arose  in 
iSjr,  Sir  Thomas  Watson,  and  the  elder  lir.  ttal)inglon,  and  nuiny  medical 
men  of  experieitce  declared  that  they  had  never  "met  with  the  same  com- 
plaint before."  I  am  therefore  dU|>oM»l  to  doubt  whether  it  is  ncccsrary  to 
call  any  dbease  cholera  exce^il  that  wliich  I  am  nowdcKnbing  ;  and  I  anisutc 
that  on  every  ground  it  is  very  undesirable  to  dnignate  attacks  of  di^rrhon, 
in  infant^t  or  even  tn  adulb,  "  clioleraii^,"  whene^vi  they  happen  to  be 
attended  with  sytiiploms  approaclnng  those  of  cotb)ffic. 

The  frogitatit  ut  less  favorable  in  children  and  in  old  )>eople  suffer- 
ing from  cholera  than  in  adults  or  in  mid<lle-aged  |>cison».  The  mortality, 
which  over  a  whole  jiojnilation-  generaltv  averages  about  50  per  cent,  or  a 
liltte  higher,  rno  among  the  former  claaoes  to  70  or  So  per  cent.,  while 
among  the  btler  it  may  lall  to  about  40  jKr  cent.  The  diwojsc  is  more  than 
iHjally  btal  when  it  aflectii  drunkattU  or  thtHc  who  are  already  sick  ot 
weakly.  In  an  individual  cuie  the  degree  of  colla|Hc  is  of  far  more  prog- 
nocilic  im[iorlance  than  tlie  amount  of  purging. 

Tr^alnunt. — The  preventive  measuret  whi<:h  ahoidd  be  adopted  when  « 
loc^ilv  it  threatened  or  actitally  attacked  with  an  epidemic  of  cholera  were 
rarefully  elulmraled  by  Mr.  Simon  and  hiii  c^lleagim  in  iS4>6,  and  will  be 
found  iletailcil  iti  hut  ninth  "  Report."  Theyaregcnctnlly  such  as  might  be 
antic  i[nlt.-d  from  what  has  )>een  already  slatet!  with  regard  to  the  ictiology  of 
the  diMTiLie.  Mr.  Simon  also  altache<]  great  importance  to  the  avoidance  of 
all  snch  fiMid  as  is  apt  to  tiel  up  diarTh<Ea — half-fenncnCed  beer  or  wine,  meat 
or  game  no  longer  freili  or  not  completely  cooke<l,  stale  lish  or  shelltish, 
vegetat)lei or  fruit  long  gatherer!  or  liadly  kept,  and  the  like.  lie  deemed 
it  unwiie  to  lake  purgative  medicines,  except  of  the  mildest  kind.  And.  in 
acrorxlance  with  almost  evenr  other  observer,  he  iiLsLiied  on  the  necessity  at 
siich  sex'ioiui  of  checking  loasencRt  of  the  boweU,  however  )iainlcKi  and 
trivial.  Dr.  Krcitowe,  I  tielieve,  stamUalonein  maintaining  thattlicdiarrhcca 
whici)  »o  commonly  prevails  when  cholera  is  epidemic  is  neither  more  nor 
Iw  likely  to  [A-aon  mto  tliat  d>i>ea»e  whether  it  1*  left  alone  or  encouraged 
by  inirg^ilives ;  nor  will  he  allow  that,  if  it  is  leally  premonitory  of  cholera, 
it  c-an  be  arrested  by  imv  metlicine  whatever.  Most  writen  recummenj  that 
it  should  l>e  treated  wiiK  opium  in  considerable  doacs,  and  with  aslrirgcnts, 
mch  as  acetate  of  lead,  nitrate  of  silver,  catc'4:hu,  or  chalk.  I  tliink,  however,, 
that  it  is  doubtful  wlietlkcr  tt>e  pbyuolugii-al  action  of  these  dnigs  tijK>n  the 
Kcpaiic  and  the  other  secretions  may  not  be  injurious.  In  India  Dr. 
Goodcve  says  that  it  is  uinal  to  give  from  one  to  live  grains  of  calomel  with 
the  firit  two-grain  doses  of  opium ;  in  my  limited  experience  I  liave  found 
a  ijmple  alkali  with  a  little  ammonia  and  peppermint  effectual  in  checking 
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much  of  the  dinirhcea  occumng  during  a  cbolen  outbttak ;  bol 
this  trcatrncnt    would   vuffice   for  an  attack  really    pmnonilary.  I 
not  vcniiiro  to  ny.     It  is,  of  coiiree,  admitted  on  all  hands  that  «ac 
come  Tinder  mediral  ol)<cn-ation  at  a  very  early  period,  and  ytl  rata 
cbolcfa  in  spite  of  everything  that  i*  done  to  control  them. 

When  raOafite  has  actually  de\'cU>ped  itself,  the  admin btralion  (f 
or  astringent:: »  1<e1icved  lo  be  UMelem,  or  even  worw  than  uris 
slate  of  the  t^irtiilation  is  now  such  that  atisorption  is  nearly  anold; 
drugs  inirodiiccd  into  the  stomach  in  !iucce«^ve  doMK  nuy,  if  not 
accumulate   there  so  as  lo  produce  inconvenient  cQ«.-ts  at  a  bM 
ihou Id  reaction  happily  ocnir.     For  the  sane  reason,  alcohol  nuMlt' 
with  great  caution,  if  at  all.     Dr.  Goodeve  saysthat  itsodmissibililji 
upon  its  effect  on  the  piilw.     If  a  little  weak  brandy  and  walCT 
pulse  to  revive  ever  so  little,  whereas  it  £all«  back  or  disappMD 
brandy  is  withheld,  there  U  no  harm  in  continuing  to  give  thr 
small  quantity.     In  any  case  ether  or  ammonia  may  he  ineit 
diluted,  unless  sickness  is  produced.     But  Dr.  Goodeve  finishes  lai 
upon  this  point  by  faying  that  many  cases  in  which  there  is  extmac 
come  round   by  themselves,  as  well  as,  if  not  better  than,  wilb 
Ice-cold  water  may  be  freely  allowed  to  patients  with  cholera,  not  i 
such  large  quantities  as  their  morbid  thirst  might  lejd  then  to 
but  by  tablespoon fuls  or  by  wineglassfuls  at  a  time.     Lebcrt  wuuld 
cfrervcscing  draughts  made  with  carbonate  of  soda  and  with  lemiffl 
and  at  the  London  Hospital  in  t866.  a  "  saline  lemonade  "  niti 
with  apparent  .advantage. 

There    seems  to  be  no  objection  to  administering  a  dose  of 
subciitnneously  if  the  cramps  arc  very  severe.     Or  an  occasional 
chloroform  may  he  given  by  inhnlnlion.     it  may  also  give  relief  tonb 
chloroform  or  lurpcnltne  into  the  painful  parts.     The  burning 
the  epigastrium  may  be  alleviated  by  the  local  application  of  coU.  at 
sinapism.     The  limbs  should  be  k[.'pl  wrapped  in  wanti   flanocls,  lok 
bottles  should  be  placed  in  the  bed,  but  not  in  contact  with  the 
skin.     At  the  London  Hospital,  in  1866.  bathsata  temperature  of 
to  104°  were  cm|(loycd  in  about  one  hundred  and  thirty  of  the  nmS 
and  with  most  marked  etTects.     For  a  few  seconds  af^er  immcfBOB 
was  commonly  difficulty  of  breathing,  and  sometimes  an  tinplcMUl 
tion   of  heat.     Bui   in  less  than  a  minute  a   favorable  aclioB 
became  manifest ;  the  pulse  returned,  or  (if  it  had  twen  pcrcepliblc 
became  fuller   and  quicker  ;  the  patient  became  less  disireascd, 
moan  or  to  shout  wiih  pain,  and  e\'cn  fell  into  a  quiet  slumber,    h 
cases  recoverj' appeared  lobe   the  direct  consequence  of  the  hub; 
many  more  the  symptoms  aflem'aids  returned. 

The  cxiKTience  at  the  London    Hospital  seems  also  lo  have  btcs 
favorable  to  the  practice  of  injecting  a  warm  saline  solution  into  I 
when  patients  arc  in  an  apparently  ho|>clesa  condition  from  cholera 
among    fifteen  cases  so  treated  by  Mr-  Little  there  were   four 
Most  wrilets.  on  the  other  hand,  speak  of  this  procedure  as 
producing  any  permanent  good  result,  and  therefore  as  dcscmni  ■! 
abandoned.     *rhe  immediate  effect  of  an  injection  is  admitted  OB  s6 
lo  be  otirn   most  wonderful  ;  a  person  speechless,  and  almost  (to^ 
regain    consciou^^ncw,   sit   up,  talk,  and   even  joke;   and  the  piriw 
become  distinct  and  fiill.     But   in  most  cases  the  improvenienl  tal 
only  temporary  ;  the  symptoms  soon  return  and  end  fotally  even  Ibcn^' 
operation  may  have  been  repeated.     Still,  as  Sir  Thomas  Watson 
even  such  s  transitory  amendment  may  sometimes  be  of  gieot  im|)Oitti 
enabling,  for  example,  a  will  to  be  executed.  The  fluid  used  by  Mr.  Litlkc 
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t^inn]  MxtygraimorcMoritJcorsodmm,  six  grains  of  chloride  of  pouisium, 
three  grains  of  phosphate  of  soda,  iwcniy  grains  of  carbonate  of  nuda,  and 
two  drachms  of  pure  aloohol,  to  IwcDIy  ounces  of  distilled  water.  Eightjr 
ounces  were  introduced  at  a  lime,  (he  temperature  being  about  no*,  and 
from  twenty  to  thirty  minutes  being  occupied  in  the  operation.  There 
were  three  cases  in  which  the  injection  was  repeated ;  one  of  them  ended 
successfully. 

When  readien  begins,  the  management  of  a  case  of  cholera  continues 
to  require  great  care  and  caution.  A  little  beef  tea  or  chicken  broth  may 
now  be  given  in  small  tiuaniities  at  intervals,  or  some  light  farinaceout 
food,  such  as  gruel  or  arrow  root.  Should  vomiting  continue,  it  may  often 
be  checked  by  a  dose  of  opium,  or  by  a  blister  applied  to  the  epiga«iTium. 
But  sometimes  it  is  necessary,  for  a  time,  to  have  recourKe  to  nutrient 
eneroata.  To  make  up  for  the  loss  of  salts  from  the  blood,  carbonate  of 
soda  and  chloride  of  sodium  should  be  given  in  moderate  iiuaniities.  If 
the  longue  becomes  dry  and  brown,  a  powder  containing  two  grains  of 
hydrargyrum  cum  creil,  half  a  grain  of  ipecacuanha,  and  two  and  a  half 
grains  of  Dover's  powder,  is  said  to  be  very  useful,  according  to  the  experi- 
ence  al  the  Ixmdon  Hospital.  When  suppretsion  of  urine  continues  during 
reaction,  the  i>alient  should  be  encouraged  to  drink  freely  ;  he  may  hare  a 
drachm  of  licpior  ammoniae  acetaiix,  with  fire  or  ten  dro|»  of  tincture  of 
digitalis,  every  iwo  or  three  hours ;  and  muttard  plasters  or  cupping  glasses 
may  be  applied  to  tlie  loins. 


THE  PLAGUE. 


HISTOSy — INt-UBATlON,  ONSBT  AND  SVlin'OtlS — DIAGNOSIS — rATAirTY— 
TREATMKJJX — ANATOUV — UONUITIOKS  Of  CONTAUION  AND  CAUSES  OF  tls 
DECUNB. 


Throughout  the  middle  ages,  the  Eogtish  word  Plague  waa  applii 
indtscrimiQaicl)'  to  every  fatal  epidemic  disease;  and  when  the  riuiladyiio 
to  be  described  appeared,  in  the  fourteenth  century,  it  became  known  as  \kt 
"  Black  Death."  But  for  the  last  loo  years  the  only  epidemics  companbb 
with  tho&e  of  former  times  have  been  distJDguished  as  epidemics  of  fn-cr. 
Consequently  we  can  now  speak  of  "  ibe  Plague,"  without  arabiKuiiy, 
although  some  writers  still  prefer  (he  term  "OrieniJil  Plague,  or 
"  Levantine  Plague."  Its  prevalence  has  for  very  many  yearn  been 
gradually  declining.  In  the  early  part  of  (his  century  (here  were  outhreib 
of  i[  in  Malta,  at  Noja  in  South  Italy,  upon  the  Lower  Danube,  and  in  Ibe 
Balkah  Peninsula.  Up  lo  1S44  they  were  of  frequent  occurrence  in  Egypt, 
but  that  country  has  since  been  free  from  them.  The  disease  ulso  vanidKd 
from  Syria,  and  hopes  seem  (o  have  been  entertained  that  it  had  become 
entirely  extinct.  But  in  1S58  it  appeared  again  10  Tri|K>li,  on  the  toolii 
shore  of  the  Mediterranean  ;  and  it  ts  now  known  lo  have  vUited  (be 
highlands  of  Western  Arabia  in  1853.  There  is  also  reason  to  bclici'e 
ihiit  it  had  never  been  absent  for  many  years  together  from  pans  d 
India;  in  1S34  an  epidemic  which  occurred  in  Raj|M)otana  became  knows 
as  the  "  Pali  I'lague,"  and  as  recently  a*  1877  it  preraled  at  Kumaon,  oo 
the  southern  slo|]es  of  the  Himalayas.  Between  iSAj  and  1876  there  wert 
Kix  or  seven  outbreaks  of  it  in  Wes(ern  Asia  ;  some  in  Persian  KutdiiUa,^ 
others  upon  the  Lower  Eoplirates.  In  1877  ''  showed  itself  at  Rcsht,  ne 
the  sonthwesC  corner  of  the  Ca-tpian  Sea.  Many  observers  believe  thJ(^ 
from  this  place  it  made  its  way  to  the  Lower  Volga,  where  it  prevailed,  in 
the  district  between  Astrakhan  and  Tsanlzin,  from  October,  1S7S,  to 
February  or  March,  1879,  and  excited  great  alarm  throughout  Runia, 
and  in  Europe  generally. 

Course. — 1  need  not  give  a  detailed  account  of  the  general  syropUMl 
of  the  pUguc,  which  resemble  those  of  any  other  severe  febrile  dbcxse- 
Its  incubation  is  believed  to  be  from  two  to  seven  days.  This  is  followti) 
by  great  miil.iisc  and  depression,  so  that  the  patient  sometimes  to((erstikr 
a  drunken  man.  Intense  pyrexia  then  sets  in,  which  may  be  accompanied 
by  violent  delirium,  and  may  rapidly  assume  a  typhoid  form.  Death  not 
uncommonly  occurs  at  a  very  early  period,  belore  there  have  been  Xtj 
symptoms  characteristic  of  the  malady ;  it  may  be  preceded  by  the  devdop- 
menl  of  pclechlx  and  large  vibices  in  and  beneath  the  skin  ;  there  inayabo 
be  hfematuria,  and  the  vomited  matters  may  be  blackened  by  altered  Mood 
But  if  life  is  prolonged  to  the  second  or  the  third  day,  there  common); 
appear  one  or  more  bubors,  attended  with  severe  pain  and  tendef- 
ncss.     The  seat  of  this  afTcciton  may  cither  be  the  groin  fin  wh 
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jtlitnils  belonging  lo  the  vertical  rath«T  than  to  the  horizontiil  chain  «rc 
afrecicil),  theannpii,  or  the  net k.  According  to  I-iebcTmciiiltr  (in  Zicms- 
«en'*  "  Handtmch  "),  a  [tlafpe  biibo  is  sometimes  so  small  as  to  be  detected 
only  un  t^arerul  examination,  but  it  may  attain  the  size  of  a  hen's  egg  or 
more.  Its  fonnalion  Li  commonly  attended  with  the  subsidence  of  the 
delirium  and  of  the  fever,  the  kkin  Ix-roming  covered  with  a  [>rofusc  sweat, 
the  inil.v;  falling  to  90  or  too.  It  may  iiltimntely  Kul)«ide  without  discharg- 
iriji;,  bill  usually  it  break.s,  or  Ls  ojiened  hy  the  siirgcnn,  and  gives  exit  to  a 
mixture  of  blood  anil  pin,  und  tht%  may  be  followed  l>y  a  tedious  proccw  of 
Mjppuration,  whii:h  greatly  prolong:!  the  patient's  illnew.  Another  affection 
which  may  lie  a--«()cialed  with  the  l>iil>oes,  hiU  which  is  !«»  oflen  seen,  is  of 
a  cjirbuncular  <:har.trle[.  It  apjiean  most  ol^en  u[>on  one  of  the  lower  limbs, 
u|xm  the  buttock,  or  uiion  the  neck  ;  Jtomeiimes  there  are  no  fewer  than  a 
dozen  carlxiiu-les  in  the  xame  case.  Bui  lie  and  pustuJes  may  also  appear 
ujx>n  the  surface  of  the  skin. 

Diagnosis.— ly  will  readiljr  be  undenrtood  that  to  distinguish  the  plagQC 
from  other  malignant  feveri  is  not  always  easy,  unless  the  character  of  a  pre- 
vailing epidemic  Ita-i  already  been  determined.     Or.  Milroy,  in  "  Reynolds' 
System,'    cites  the  remark  of  Heberden  that  "on  lirtt  breaking  out,  the 
disea.'te  has  riever  l>cen  known  to  be  the  plii^ic  ;  "  and  he  sxyi  that  in  Con- 
stantinople or  in  Cairo,  no  ])hy:sirian  ever  ventures  to  give  a  name  to  an 
^^epidcmir  until  a  case  occurs  in  which  a  butio  or  a  cirbuncie  U  seen.     More- 
^ftver,  as  he  goes  on  to  [winl  out,  simitar  loc.il  affections  arc  sometimes, 
^■though  very    rarely,  jiresent    in  other   forms  of  prmicioiis    fever,  whether 
^Bltabxi;il  or  contaguMH.     Hut  it  is  certain  that  the  diagnosis  would  not  luve 
^■bcen  left  ot>en  so  long  as  it  oflen  has  been,  were  it  not  for  the  reluctance  to 
^fOdmit  iinp!c3.-anl  truths  which  ha.s  alwii)-s  contributed  so  largely  to  the  spread 
~  of  every  infectious  disease.     According   to  Or.  Milroy,  a  special  dimailly 
has  often  arixn,  during  the  j>revalencc  of  the  plague,  from  the  ocajrrence 
"of  glandular  [u ins  and   swellings,  or  of  carbuncles,  in  pcnions  who  remain 
brcli  enough  lo  follow  their  oc<-u{>ations,  and  who  speedily  get  well  under 
I  simple  trcalment.     He  himself  expn.-?(scs  no  opinion  as  to  whether  such 
should  be  regarded  as  examples  of  the  plague,  and  submitted   to  an 
enforced  segregation.     On  the  other  hand,  I.iehermeister  speaks  of  instances, 
cs]x-cially  when  an  epidemic  is  declining,  in  which  the  general  symptoms  are 
mild,  and  which  run  a  favoraMe  course  without  any  local  lesion  appearing, 
^_eo  thai  they  may  l>e  tertiKd  abortive. 

^ft    ProgHdtit. — •  The  fatality  of  the  ptagtie  exceeds  that  of  al!  other  diseases. 
^Hl  Dwally  destroys  from  70  to  90  per  cent,  of  those  whom  it  attacks  ;  very 
^Pflcldom  lem  than  60  per  cent.     Moreover,  it  oRen  carries  off  half  the  popu- 
lation of  a  lown,  or  of  a  district,  in  which  it  prevails,  and  it  may  completely 
root  out  whole  families,  so  that  no  survivor  remains.     The  "  Riley  Gnives," 
near  Kyam,  in  DiThyshire,  slill  tell  of  the  tragedy  that  Iwfell  two  families  in 
11  place,  during  the  epidemic  of  1666;  one,  that  of  the  Tallwls,  ron.sist- 
i  of  seven  jicrsons,  was  tiltcrly  eradicated  within  twenly-five  daj-s ;  the 

ier,  that  of  tlve  Hancocks,  lost  seven  out  of  eight  mcmliers,  the  only  one 

left  being  the  mother,  it  is,  however,  probable  that  no  small  [>arl  of  the 
excessive  mortality  from  this  disease  was  due  to  the  iaeX  that  instead  of 
isolating  each  case  at  the  enrlit-sl  powible  moment,  the  ancient  pnictlce  vnts 
to  doss  up  every  infected  house,  preventing  both  ingrvw  and  cgro-ss,  and 
confining  the  Mrk  and  the  healthy  together.  Th<i»e  wtio  were  attacked  were 
often  left  without  any  nursing,  to  lake  their  clwnce  of  dealii  or  recovery. 

Treatment. — There  can  be  no  doubt  that  it  i*  of  the  firtt  importance  to 
maintain  the  {latient's  strength  with  plenty  of  food.  He  iJiould  also  be 
given  alcoholic  stimulants,  ammonia,  ether,  and  the  like.  Liebermcister 
toggcsis  that  quinine  in  large  doses,  as  an  antipyretic,  should  have  a  good 
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trial.     He  also  lecommendfl  Ihe  tise  of  fSe  void  bath,  and  nys  that  cold 
a/IiK)on  has  already  been  found  uKeftil.     The  bul><)e(  shcHitd  t>e  opened  carijr. 

Morbid  Anattm^. — Post-mortem  exiniiiiatioDs throw  little  or  no  It^ht  B|)on 
the  plague.  The  viscera  are  soft  and  blood  stained,  and  the  iipleen  u  nun 
or  le«  enlarged.  The  serotis  membranes  are  etxhymoited  Some  of  the 
iolemal  lymph  gland.s  are  enlarged;  jierhapt  a  cluin  of  iwotlen  gUndi 
extending  up  from  the  jielvis  along  the  front  of  the  .i)>in«,  or  a  maM  1yiii| 
in  the  mL-dia.stinum ;  their  tissue  is  of  a  bright  red  <:olor,  or  full  of  poinU 
of  m  pill  I  rat  ion  ;  and  blood  may  be  diffused  and  extiaraMted  into  the  «it- 
rsunding  stnictitres. 

C^nlagiott.—^hzX  the  plague  vn  [jropogated  by  an  infective  (irinriple  deriwd 
from  the  bodict  of  the  Mck  i.>i  prubaMy  now  doubled  by  no  one,  allhoogh  in 
former  limes  there  were  "non  <:ontagioni.it.i"  with  regard  to  thU,  a*  toeirery 
other  disease.  Liet>ermei9itcr,  indeed,  advorates  the  opinion  that  iL%  mode 
of  dilTitiion  is  "indire«rt,"  and  that  it  ix  miasmatH-fonla^^us,  rather  ttian 
simply  <pn/agieus;  but  I  fail  to  ditu'over  any  .luflii-ient  Iiilmx  for  thiK  NUgges^ 
tion.  Tlie  Mtalemcnt  commonly  made  th^t  it  is  inoiiitable  mijtht  l)eMip|iu9ed 
to  settle  the  ijuextiMn  ;  but,  according  to  I.tebermeliler,  the  reriultn  of  iIm 
experimcnbi  which  have  been  made  in  thi.t  diretrtion  are  in  reality  far  from 
CODctuMve.  It  pTOtecLt  again.it  ibtetf;  liccond  atlaclu  are  rare,  and  when, 
they  occur  they  are  generally  of  diminished  severity.  I 

The  vinw  .leems  very  often  to  he  conveyed  by  articles  of  clothing,  wool,  ' 
silk,  hair,  jiaper,  buok.t,  etc.  In  1665,  the  local  epidemic  at  Kyam,  in 
Derbyshire,  so  well  known  by  the  herouim  which  it  railed  forth  from  the 
vic2r,  Mr.  Mom|ies.sun,  began  with  the  4:ase  of  a  tailor  who  had  jiut  received 
a  box  of  clothes  fn>m  I.undon  (150  miles  off),  and  who  was  watching  them 
hanging  before  the  fire  when  be  wa.t  taken  ill ;  at  that  very  time  the  dL-ceise 
in  the  metro]Hilis  wxs  iX  Mi,  worst.  The  l>edding  and  the  linen  of  those  who 
have  had  the  phigiie  are  [lurticiilarly  apt  to  be  <*.arrier^  of  infection  to  other 
persons,  sometimes  after  a  considerable  interval  of  time.  When  epidemics 
lued  to  ornir  in  Western  l^iirope,  the  notion  wa.'t  tliat  it  re:ii*bed  Hollaixl 
direct  from  Turkey,  in  bales  of  cotton  or  ^ilk,  and  that  it  wai  brought  over  to 
Engbnd  frpm  Holland  in  a  similar  way. 

Many  cullaterat  circumstances,  however,  greatly  influence  the  spread  of 
the  disea.-ie.  It  Is  said  to  have  been  especially  apt  to  prevail  where  the  toil 
is  alluvial  and  marshy,  a:s  fur  example,  along  jiarts  of  the  Mediceiranean 
coa.sl,  and  in  the  ba.sins  of  great  rivert.  Warm  and  damp  weather  art 
favorable  to  it ;  thus  in  Eurojiean  Turkey  it  occurred  itliiefly  in  the  sprios 
and  in  the  early  summer,  whereas  in  Egypt  the  winter  wa.s  the  chief  «c3M>n 
tor  it.  In  Nubia,  and  in  other  countries  with  a  hot,  dry  climate,  it  his 
hitherto  tieen  unknown.  Overcrowding,  dirt,  and  poverty  seem  greatly  to 
encourage  its  development.  It  affects  especially  the  poor ;  and  at  Malta,  in 
181  J,  it  was  noticed,  according  to  Dr.  Mil'roy,  to  Im  far  lewi  common  among 
the  inhabitants  of  the  upper  stories  of  the  lofty  and  more  airy  houses  M 
Valetta  than  among  those  who  lived  in  the  basements.  The  higl»er  [inrts  of 
a  district  sometimes  escai>e  when  the  lovrer  are  infected  with  the  plague; 
thus  it  is  said  that  the  citadel  of  Cairo  and  the  village  of  Alcm  Dag,  near 
Con.stantinople,  used  to  remain  free,  although  coinmunicatioru  with  the 
cities  below  w«re  not  interrupted.  Wliatever  weakens  tlie  health,  including 
the  dread  of  the  disease,  is  believed  to  favor  its  invasion.  Lxstly,  it  kchu 
les  apt  to  occur  in  persons  over  fifty  years  old  than  in  those  who  are 
younger. 

It  IS  greatly  to  be  hoped  that  the  improvement  in  the  hygienic  condition 
of  the  inhabitants  of  Western  F.uro|>e,  which  has  lieen  going  on  during  the 
U.st  two  centuries,  has  been  the  chief  reasun  why  the  plague  no  longer 
appeont  among   us,  and  tltat   Hirsch  a  wrong   in  attributing  this  rcnlt. 
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iinly  to  the  ityslein  of  <iuanntine.  For  it  is  rertain  that  at  the  present 
_^  ly,  if  Ihc  di»c»e  were  again  to  travel  toward  our  $hore?(,  there  would  be 
"witrcmc  difficulty  in  maintaining  that  system  elTectually.  Licbrrmcislcr 
cites  in  detail  the  proceedings  that  were  adopted  to  prevent  the  extension  of 
the  plague  from  Noja,  in  Italy,  in  1815.  The  town  was  surrounded  by  two 
deep  ditches,  a  triple  military  cordon  was  drawn  round  it,  the  soldiers  had 
orders  to  shoot  down  any  one  who  attempted  to  jia™,  and  no  articles  were 
allowed  to  be  sent  o«t  except  letters  which  had  been  first  dipped  in  vinegar. 
Tlic  advantage  to  be  derived  from  such  measures  is  well  illustrated  by 
insiancn  in  which  large  bodie:«  of  persons  isolated  in  the  middle  of  an 
infected  city  hjivc  escaped-  Thus  Dr.  Aitken  says  that  during  an  epidemic  at 
Marseilles  a  large  nunnery  was  "shut  up,"  with  the  result  that  all  the 
inmates  remained  free,  although  there  was  an  infirmary  on  one  .tide  for  those 
ill  of  the  disease,  and  a  burj-ing-ground  on  the  other  side  for  those  who  died 
of  i(.  This  writer,  however,  speaks  of  quarantine  as  a  barbarism  and  as  an 
unwarrantable  nuisance;  and  it  is  well  known  that  many  of  the  best 
English  authorities  hold  the  sjimc  opinions.  Indeed,  the  chief  reason  why 
our  Government  from  lime  to  lime  enforces  quarantine  regulations  in  our 
poasessions  in  the  East  and  elsewhere,  is  that  if  we  did  not  do  so,  other 
countries  would  at  once  refuse  intercourse  with  our  more  exiwsed  porta 
on  the  mere  chance  of  our  becoming  a  source  of  danger  to  them. 
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{GlAJ^'DE/iS,  ANTHRAX.  FOOT  AND  MOUTH  DISEASE.-) 

CLANDERH  :    ITS  HISTORV  AND  XOMEStXATORE — ORIGIS — ACVTE  FOIUI — MU^ 
TlOX,  OZ.VJJA,  ETC. — PYREXIA KATALITV — CHRONIC  FORM. 

ANTHRAX  :     NOMENCLATURE — THB    B\CIU.i;S — .eri01/)GV — MOOES   OP    ISFE 
TION — varieties:    CHARBON,  intestinal  AND  THORAac  anthrax. 

FOOT  AND  MOUl'H  DlseA.4E  :    IN  CATILB — IN  MAN. 

There  nte  three  epiznoiic  maladies,  Glnndcrs,  Anthrax,  and  the  Foot  an 
Mouth  DUeasc,  which  sometimes  p3s«  Trom  anim;ils  to  man.     lltete 
conveniently  be  described  in  succession. 

Gi-*NDERS.^From  an  early  {icriod  in  the  present  century  it  has 
known  that  tho-vc  whose  occupation  brings  them  into  contact  with  ho 
sometimes  become  affected  with  a  disease  to  which  these  animals  arc  liabk. 
The  disease  in  question  was  described  as  far  back  as  the  fourth  century  a.  d., 
under  the  name  of  /i.i-itt  or  tnalUut.  In  England,  writers  on  vcteiinjfT 
medicine  have  been  nccustomcd  to  break  it  up  into  two  affections,  "  glan- 
ders "  and  '•  farcy,"  the  former  of  which  is  chatactcrizcd  by  a  morbid  siait 
of  the  na^l  raucous  membrane,  the  latter  by  (he  formation  of  nodules  atd 
abscesses  in  and  bene.ith  ihc  skin,  and  by  indolent  intlamniation  of  tt« 
lymph  glands  and  lympat  hies,  attended  with  swellings  (or.  as  they  are  tcTmnJ. 
"  farcy  buds")  at  the  valves.  But  it  is  now  acknowledged  that  these  Ut 
only  varieties  of  a  single  malady,  and  it  is  to  be  hoped  they  will  hcrcafin 
receive  a  single  name.  The  lirst  case  in  the  human  subject  of  which  iIk 
naiure  was  correctly  interpreted  in  this  country,  occurred  in  iSsi,  to  Mr 
Muscroft,  of  Pontcfract.  In  1830  Dr.  Eltiotson  drew  the  aitcmion  of  ibt 
Royal  Medical  and  Chirurgical  Society  to  the  disease,  and  at  a  later  period  bt 
proposed  to  call  il  Equiniii.  But  the  term  glanders  seems  to  be  prefcrabk; 
according  to  Virchow  its  derivation  is  from  the  Latin  martui  glandtibM. 
the  equivalent  German  word  Druse  being,  in  fact,  still  >D  use  for  oneof  the 
varied  forms  of  the  malady, 

Con/asiiott. — .\3  a  rule,  the  virus  of  glanders  is  directly  introduced  into 
a  wound  or  sore,  or  fissure  in  the  skin,  especially  of  the  face  or  of  one  of  tbe 
hands.  A  horse  slaughterer  who  died  in  Guy's  Hospital  in  1S66  appeaml 
to  have  poisoned  a  slight  cut  on  the  lip  which  had  been  made  by  x  biibet 
in  shaving  him.  Injuries  to  the  hand  in  skinning  dead  horses,  or  iads- 
sccting  them,  have  sometimes  been  the  starling  point  of  the  disease.  It 
has  also  been  transmitted  by  a  bite  from  3  glandcrcd  animal,  prolublr 
through  the  saliva.  Or  a  diseased  horse,  in  sneezing,  may  propel  a  drop  of 
niuco-puiulcnt  secretion  from  its  nose  directly  into  the  eye,  or  the  noae,  or 
the  open  muiith  of  any  one  aiandiiig  near  it.  The  contagion  remains  aclit 
ill  a  dried  state  for  a  long  time,  for  horses  in  a  particular  stable  h»« 
been  attacked  many  months  after  the  occurrence  of  a  ca«,  Thu*,  iioihiog 
is  nitire  likely  than  that  it  should  sometimes  be  deposited  upon  the  straw  in 
a  xiall,  and  that  a  groom,  or  anv  one  else  sleeping  upon  the  straw  iiftcr«i 
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laid  dinturb  the  driMi  lurtidex  and  cause  them  to  float  lyfT  into  the  air 

<  an  10  iiifecl  him  wilh  the  disCMC.  However,  the  Messrs.  G.imgce,  in  1>t. 
teynoUIx'  "  System,"  express  doubcson  this  point. 

According  to  Bollinger,  who  describes  glanders  in  Ziemssen's  "  II»id- 
buch,"  it  mny  be  communic.ited  by  eating  the  flesh  of  a  glandcrcd 
animal,  at  lea.'rt  in  a  raw  state;  he  says  that  tions  in  menageries  often 
bccomtf  dise.ised  in  this  way.  Decroix,  indem],  is  stitcd  to  have  repeatedly 
fed  upon  such  flesh  uncooked,  without  injury.  But  it  must  be  borne  in 
mind  thai  in  all  probability  comparatively  few  persons  are  susceptible  of 
the  virus  of  glanders.  At  any  rate,  the  disease  in  man  has  always  been  ex- 
ceedingly rare,  even  in  countries  in  which  (as  in  I-Vancc  during  the  first 
half  of  this  century)  it  has  committed  the  most  terrible  rarsgcs  among 
horses.  When  it  afl'ects  human  beings,  it  is  capable  of  spreading  from  one 
individual  to  another.  Dr.  Elliotson  mentions  in  the  "Lancet"  for  1 8^8  that 
a  laundress  who  washed  the  clothes  of  one  of  his  patients  contracted  it.  la 
at  least  one  case  infection  has  taken  place  through  a  cut  received  in 
csamiDing  the  body  of  a  person  who  had  died  of  it.  It  is  also  iiiocu- 
lablc  from  man  to  the  lower  animals,  and  goats  and  rabbits  arc 
said  by  Bollinger  to  be  the  most  suitable  subjects  for  such  experiments. 
Oxen  arc  stated  not  to  be  susceptible  of  it.  It  may  occur  in  all  other 
kinds  of  domesticated  animals,  but  next  (o  horses,  it  is  especially  apt 
to  alTcct  asses  and  mules,  \\  is  seen  in  hot  as  well  as  in  cold  climates. 
A  point  of  sonic  importance  is  that  grooms  and  other  persona  who  have  to 
do  with  horses  arc  soraelimea  attacked  with  glanders  when  ihcy  arc  not 
aware  that  any  of  their  anicoals  have  been  diseased.  Bollinger  seems  lo 
have  satisfactorily  explained  this,  by  showing  that  in  the  horse  glanders 
soRtciimcs  fails  lo  present  it^  more  characteristic  symptoms  and  attacks  the 
lungs  and  the  air  passages  only. 

In  man  the  disease  occurs  in  two  (brnos,  of  which  one  is  termed  acute  and 
the  other  chronic, 

I,  In  a<uit glanders  the  patient  is  first  attacked  with  malaise,  headache, 
and  pains  in  the  Umbt.  There  U  often  no  initial  rigor,  and  for  a  time 
(here  may  be  iio  marked  pyrexia.  However,  at  this  Mage  the  disease  is 
generally  mblaken  for  acute  rlieumatiMn  or  for  enteric  fever.  But  if  a 
wound  or  scratch  has  been  infected  with  the  viruH,  the  part  commonly 
becomes  red,  swollen,  and  very  painful  ;  and  an  erysi|ielatoid  inflammation 
may  diffuse  itj<!f  over  a  wide  area,  affecting,  for  example,  the  whole  wde  of 
the  face,  or  tlie  hand,  and  pari  of  the  forearm.     In  Mich  raxes  the  diagnosis 

fenerally  ioclinei  toward  neplir^mia  or  pyxmia  from  a  poiiioned  wound, 
n  other  instances,  as  in  that  of  a  mati  who  died  in  Guy's  Ho^ilal  in  tgfij, 
the  fipit  comjilaint  it  of  jwin  in  the  side,  with  dppniea,  so  that  acute  pleuro- 
pneumonia i.t  Mct|)eclcd. 

Presently  symptoms  appear  which  to  an  experienced  eye  rcve.il  the 
luture  of  ttie  di-ieaw,  and  which,  indeed,  correspond  fairly  well  with  those 
which  chararteriie  it  in  horses. 

One  of  these  is  a  cutaneous  eruption.  Upon  the  surface  of  the  limbs  and 
of  the  l>i>dy  there  arise  japules,  which  rapidly  puss  into  flat  vesicles  and  then 
into  bullK  or  pustules,  attaining  the  site  of  peas  ores-en  of  sixpenny  pieces. 
They  becofOe  depressed  in  the  centre,  and  rupture,  allowing  a  thin,  ]ninilent 
fluid  to  escape,  which  is  often  blood  stained.  With  regard  to  their  hist- 
ology>  von  Wyss  has  ascertained  that  the  jiapiilation  begins  as  a  local  inflam- 
matory change  in  the  papillary  layer  of  the  cutis.  When  an  incision  is 
'made  through  a  pustule  after  the  patient's  death,  its  floor  is  found  to  con- 
sist of  an  ashen-gray,  inJiltratcd  layer.  The  eruption  somelimc*  appear^i 
within  twenty-four  or  forty-ciglit  hours  after  the  patient  is  first  taken  ill. 
sometimes  not  for  a  week,  or  even  longer.    It  is,  I  believe,  quite  characteristic 
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of  glanden,  allhoggh  it  might  be  mistaken  *l  an  early  «tag«  for  snuUpea 
or  chicken -pox,  and  perha[i«  later  od  for  pemphiKiis.     GeoeraUy  there  b 
mixed  with  it  an  afTeciion  which  may  be  taken  as  the  repreKntaiite  ot 
"  Circy  "  in  hones.    This  consists  ia  the  rormaiion  of  liard,  painful  lutnpi  m 
swellings  in  the  Milxnilaneoux  tistues  and  inu^-lei ;  they  more  or  less  rapidljr 
HUppuraie,  and  if  they  are  incised  they  may  ulcerate,  so  as  to  expose  tendou 
or  bones  beneath.     I[  i*  curious,  however,  that  in  most  cases  the  ]yiafk 
glands  fail  to  become  enlarged.     The  most  marked  instance  to  the  conttat^ 
that  J  have  met  with  is  one  recorded  by  Traven  in  his  work  on  "  CoiMi- 
lutional  Irritation."    Not  only  was  there  luppuraiion  of  the  glands  of  the  arm 
originally  atfeclcd,  but  those  at  each  angle  of  the  lower  |aw  and  in  the 
groin  are  also  ^id  to  have  been  swollen.     The  joints  in  glanders  not  tafr^^ 
<]uenlly  become  inflamed,  and  pus  is  effused  into  them.  ■ 

Otecna. — I'he  other  characteristic  symptom  \t.  an  affection  of  the  mitcoiB™ 
membrane  of  the  nose  and  of  adjacent  parl-t,  representing  whjil  in  hones  b 
termed  "gbndcrs"  in  the  narrower  meaning  of  (he  term.  First  a  ibift, 
whitish  mucus  runs  from  one  or  both  nostrils ;  afterward  it  becomes  pom- 
lent,  blood  stained,  and  fetid.  The  nose  itMlf  now  becomes  swollen,  red, 
and  very  painful,  and  inSammalion  may  spread  from  it  toward  the  fore- 
head or  over  the  cheeks.  If  an  opportunity  arises  of  examining  the  para 
after  death,  the  lining  of  the  nasal  panoges  is  found  to  be  ulcerated,  uul 
the  septum  may  even  be  necrosed.  It  is  to  be  observed  that  in  the  \mtnam 
subject  a  discharge  from  the  nose  is  by  no  means  always  present  b 
glanden ;  according  to  tlauff  it  was  observed  in  only  thirty  out  of  seventjr 
cases  which  he  collected.  It  Is  often  not  an  early  symptom,  but  appean 
in  the  second  or  the  third  week.  Thus,  during  the  hrst  few  days  of  ■ 
doubtful  case,  the  fact  that  the  nose  is  healthy  must  never  be  supposed  la 
be  of  diagnostic  significance. 

Other  mucous  membranes  are  also  aifected.     The  conjuncttvsB  may 
severely  inflamed,  and  Che  eyelids  may  become  greatly  swollen.     Virchi 
relates  a  case  which  came  under  von  Graefc  as  one  of  acute  exopht 
mos,    and    its    real    nature  was    not   suspected    until    after    ihc   aatop^. 
Sores  may  form  in  the  mouth,  and   the  gums  may  become  spongy.     The 
pharynx  and  the  palate  may  ulcerate  or  become  covered  with  a  kind  of  &1k 
membrane.     Sometimes  ulcers  form  in  the  larynx,  producing  hoarsencs. 
and   an  cedcniatous  laryngitis  may  set   in,  so   that  tracheotomy  may  be 
required.     Symptoms  of  bronchial  or  of  intestinal  catarrh  may  be  prexKI. 
Pustules  and  sores,  which  might  easily  be  supposed  to  be  ch&i>crous,  an  said 
by  Virchow  to  occur  on  the  glans  penis. 

The  general  condition  of  the  patient  becomes  worse  from  day  to  day. 
The  pulw  is  ftencratty  much  accelerated,  but  sometimes  it  remains  slo*. 
The  temperature  rises  irregularly  until  it  may  reach  104'.  The  tonpK 
becomes  dry  and  brown.  Albumen  appears  in  the  urine,  and  sonietintes 
leucin  and  tyrosin.  Delirium  and  sleeplessness  pass  into  stupor  and  coraa. 
Finally  there  arc  symptoms  of  collapse,  with  involuntary  escape  of  the  urine 
and  fseces.  Death  usually  occurs  toward  the  end  of  the  second  or  in  the 
third  week.  Sometimes  the  disease  has  ended  fatally  within  a  we^, 
or  even  in  three  or  four  days,  sometimes  not  for  four  weeks.  BoItiilMT 
gives  one  case  of  recovery  among  thirty-eight  which  he  collected.  All  ihal 
can  be  done  in  the  way  of  treatment  is  to  sustain  the  patient's  strength 
with  quinine,  tincture  of  iron,  nourishing  food,  and  stimulants. 

i.  Chronit  glandtrs  is  much  more  insidious.  It  is  often  characleriied 
by  the  formation  of  intractable  ulcers  with  thick,  livid  edges.  In  ibe 
museum  of  Guy's  Hospital  we  have  two  models  of  such  ulcers,  the  part 
affected  being  in  one  case  the  back  of  the  hand,  while  in  the  other  case  there 
arc  separate  sores  ujwn  the  forehead,  the  lobule  of  the  ear,  and  the  side  of 
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the  fiice.  In  othrr  instances,  absccmes  form  about  the  joints  and  give  Httc 
lo  fistulous  mm :  or  inflammatory  «wrllings  appear  on  ihc  limlM,  beneath 
the  ikm,  or  in  tlic  muscles.  Or,  again,  there  may  be  an  eruption  of  puj>tule» 
like  those  which  an  seen  in  acute  glanders,  but  more  slonly  dcvelo[)ed. 
The  nose  often  remains  free,  but  sometimes  there  is  an  eiyMpcUtoid  rtilnesu 
of  the  skin  or  a  fetid,  purulent  discharge  from  the  mucous  surflicc,  bcttmnin^, 
pcrha[]6,  after  tiro  or  three  months  have  passed.  Bollinger  says  that  the  root 
of  the  nmc  may  even  become  gangrenous.  The  nostrils  arc  often  blinked 
urith  dark-colored  crusts.  Snch  an  aCTection  is  very  apt  to  be  regarded  as 
syphilitic,  or  to  be  classed  under  the  vague  head  of  ozfcna.  It  if,  of  great 
iraporiancc  to  remember  that  the  diagnosis  may  becleared  up  by  inoculating 
a  goat  or  a  rabbit  with  some  of  the  discharge.  This  practice  nas  adopted 
in  some  of  the  earliest  c^isc^  of  glanders  that  ate  known  to  have  been 
observed  in  this  country,  those  which  were  recorded  by  Travers.  Bol- 
linger gives  details  of  two  such  experiments  which  he  performed  with 
mailer  taken  from  horses  :  the  inoculated  animals,  which  lived  two  or  three 
ntonths,  showed  characteristic  symptoms  and  lesions.  In  a  case  that 
occtuTCd  at  Cfuy*s  Hospital  in  1866,  Poland  introduced  pus  from  the  patient'ii 
&ce  beneath  the  skin  of  the  shoulder  and  set  up  pustules  there  ;  but  I  do 
not  suppose  that  this  result  was  of  any  diagnostic  significance.  Viichow 
mentions  that  at  Wllrzburg  a  man  was  for  six  months  in  the  hospital  on 
account  of  refractory  sores  upon  the  limbs.  At  the  aulo[)sy,  lesions  charac- 
teristic of  glanders  were  discovered,  It  was  not  then  known  that  the 
disease  existed  in  the  town  or  in  the  neighborhood,  but  inquiries  were  set 
on  foot  and  led  to  the  discoverer  of  an  epizootic  ]>revaiting  over  a  wide  area 
among  the  horses  used  for  lowing  barges  on  the  Main.  In  some  cases  the 
chief  symptoms  of  chronic  glanders  are  cough,  with  sanguineous  expectora- 
tion, hoarseness,  pyrexia,  and  emaciation,  so  that  phthisis  may  be  suspected. 
Tbe  average  duration  of  chronic  glanders  was  found  by  itoUingcr  to  be 
four  months  ;  sometimes  it  was  not  more  than  two  or  three  months.  It  may 
end  by  pairing  into  the  acute  form  of  the  disease.  Among  thirty-four 
cases  which  Bollinger  collected  from  various  sources,  including  many  of 
slight  severity,  there  were  wvcntecn  recoveries. 

As  might  have  been  anticipated,  the  convalescence  is  generally  very  slow, 
and  is  sometimes  incomplete.  He  was  himself  acquainicd  with  a  veterinary 
surgeon  who,  at  the  end  of  eleven  yedrs,  was  still  cachectic  and  wa.i 
troubled  with  cough  and  other  symptoms  due  to  the  presence  of  cicatrices 
in  the  larynx  and  in  the  note.  But  he  sa)-«  that  some  jNiitents,  after  a 
severe  illness  Isstiog  for  months,  get  quickl)-  well  and  r^ain  the  flesh  that 
tfaey  have  lo<t. 

He  thinks  that  carbolic  actd  and  iodide  of  potassium  arc  the  internal 
medicines  moM  likely  to  be  useful ;  the  Messrs.  G.imgec  speak  of  arsenic  in 
oombiiuiion  with  strychnia  as  having  sometimes  exerted  a  remarkable  influ- 
ence. Ulceration  of  the  interior  of  the  nose  should  l)c  ticKcd  with  injcL- 
tions  of  creasotc  water,  or  a  solution  of  carbolic  acid,  and  the  application  of 
nitrate  of  silver,  or  liiKture  of  iodine  may  be  of  scnice. 

Path^lagy. — It  docs  not  appear  that  the  contigiun  of  gl.inders  has  yet 
been  traced  satisfactorily  to  any  form  of  micioiyinc.  Some  oliscivers  have 
Spoken  of  the  presence  of  baiteria,  but  llollinger  »ayx  that  he  failed  to  find 
such  organisms  in  very  careful  examinations  of  the  fresh  bloiid  of  glandcrrd 
animals  and  of  frc^h  nodit!e<-  fmrn  their  bodies.  He  cites  Gerlach  as  having 
stated  that  the  vinis  is  not  destroyed  by  putrefaction. 

Many  of  the  inifmal  Usiona  which  ate  foimd  in  ca»es  of  glanders  in  man 
appear  to  be  ihc  result  of  pyiemia  or  septicurmia,  whirh  iificn  arises 
secondarily,  just  as  it  does  in  erysipelas  ;  but  nodides  am)  more  or  lew  exten- 
sive patches  of  catarrhal  pneumonia,  which  have  no  pynmic  characters,  arc 
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also  seen.  Virchow  placed  glcnden,  in  >Hociation  with  syphilis  and  liqni. 
among  the  "granulAtion  liimons"  Hut  \te  hiniNclf  sUtcs  Ihnt  ia  ibt 
human  subject  the  process  conci'ni<-d  in  the  formniion  of  the  pustules  mt 
abstrsscs  hm  link  to  di«tingiitsh  it  from  a  simple  inllammaiion.  in  aninUs. 
boih  he  and  Uollingct  dc»cribe  the  aifectioti  of  the  na»l  mncous  mcmbniu 
as  beginning  with  the  development  of  mimitc  miliary  papules,  and  in  At 
lungs  they  s^ieak  of  nodules  of  various  sizes,  some  almmt  cxartiy  hkt 
tubercles,  olhent  as  lai^c  as  peas  or  even  as  walnuts.  In  man,  Vit- 
chow  says  that  on  eanrtui  examination  tharactexistic  snnll  ycllo«-  bodta 
may  be  seen  in  the  mucous  membnine  of  the  nose,  of  the  fn>n(3l  minuses,  aad 
even  of  the  larynx  and  of  (he  trachea.  In  von  (jnicfc's  case  he  det«nc(J 
ihcm  in  the  choroid  of  the  eye.  Von  Wyw  has  since  olwerved  them  in  the 
gastric  mucous  membniiic.  It  is  iniciesling  to  find  in  one  of  Elliotsgo'i 
casw,  recorded  in  the  "  Med.-Chir,  Tram."  for  1833,  a  dcfcnption  of  simila 
appearances.  "  On  cuitiitg  into  the  various  tumefactions  on  the  head. 
trunk,  and  extremities,  they  were  found  to  be  full  of  pus,  underneath  which, 
in  many,  a  number  of  small  white  granules  were  seen,  and  otliers,  it 
several  instances,  were  clo»cly  attached  to  the  [Mrriosleum  and  perichoo 
drium.  The  frontal  sinuses  contained  a  jelly-iike  mucus,  and  a  number  of 
similar  granules,  and  on  the  septum  narium  was  one  ulcer  exactly  like  tho« 
I  have  seen  in  the  nostrils  of  glandercd  homes,  and  upon  il  lay  a  clDftti 
of  granules.  Two  of  ihe»e  largt-,  white,  circular  elevations  were  found  imme- 
diately below  the  wrculi  laryngis  ;  Mr.  Youalt,  whowas present,  called  ihctr 
true  glanderous  chancris.  About  an  inch  below  the  valve  of  the  colon,  for 
three  inches  in  extent,  upon  the  whole  of  the  surface  were  while  granukt 
exactly  like  tho«c  in  other  |>arts." 

In  a  case  which  occurred  at  the  Middlesex  Hospital  in  1873,  and  which 
is  recorded  in  the  "Med.  Tiatft  aid  Gtit"  for  that  year,  Llr,  Coupltml 
discovered  an  aruli;  intlammalion  of  the  spinal  cord,     lie  mentions  tha<  in 

another  case  large  parts  of  the  brain  were  found  to  be  softened. 

■ 

Anthrax. — Il  seems   i>Tot>able  that  the  name  of  Anthrax,   which  h« 
hitherto  U-en  used  rts.  a  synunym  for  carbuncle,  wili  in  (he  future  bercscntd 
for  a  very  different  disease  which  human  beings  derive  by  infeclioit  fn» 
one  that  is  qiidemic  in  cattle,  honws,  sheep,  and  other  herbivorous  animah.. 
This  diwase  h.w  until  lately  l>een  very  imperfectly  understood  in  England,! 
and  has  generally  been  termed  Afalignaat  Puitultox  Charhon,  the  latter  bciagi 
the    French    dtztignatiun   for  the  epi^ooiic  malady.     The  Germans  call  it,' 
whether  in  animals  or  in  m;in,  JUihtraini,     But  certain  forms  of  it  lure 
also,  in  all  Kur(>|»eim  countries,  been  commonly  known  under  the  name  of 
Anthrax,  and  other'  have  Iwen  described  as  Anihratoid.  1 

In  different  kinds  of  animaU,  the  symptoms  of  infection  by  the  spcciMl 
virus  of  anihmx  differ  considerably.     But,  according  to   Bollinger,  three 
principal  varieties  may  \yc  recognixed  : — 

I.  Sometime*  the  animal  (generally  an  ox  or  a  sheep)  becomes  conruhcd 
and  insensible,  with  rapid  breathing,  and  dies  at  the  end  of  some  hours.  0* 
even  in  a  few  minutes. 

3.  Other  rxse*  are  characterized  mainly  by  pyrexia,  which  is  oftw 
remarkably  temitient  in  tyjie.  Clonic  spasms  of  the  limbs  are  also  obseTi"td- 
The  fKccK  may  contain  a  large  quantity  of  blood. 

3.  In  yet  oilier  rases  the  most  marked  feature  is  the  formatioa  of 
brawny  inttiunmatory  iiwellings  in  and  beneath  the  skin  of  the  neck,  chest, 
abdomen,  or  any  other  part,  which  may  lead  to  extensive  sloughing  anil 
ulceration. 

Obviously,  only  the  Ia.>tl  of  these  varieties  would  naturally  be  temed 
anthrax.     But  it  is  »n  every  ground  very  desirable  that  a  single  name  sboald 
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US  givrn  to  th«m  all.  Indeed,  although  inihologbts  until  Istcly  regarded  ihe 
Borc  rapidly  foul  cmm  a-s  eKiim]ilcK  of  a  .t})eriru:  fever,  without  localization. 
It  is  now  known  that  there  iilwa)-!  h  in  reality'  n  loral  te«ion  in  some  ^tait  of 
;h*  body.  Very  often  this  «oi»tiiLi  of  an  infiltration  of  gctniinoiis  ixitdalion 
Utd  blood  into  the  ronnc*  tivc  fimiie  of  the  alidoiiieti  and  of  the  chest.  Or 
there  njajr  be  an  attitc  iniiinimatory  tn-elling  of  ihe  longiic,  or  of  the  sub- 
noucous  tissue  of  the  pharynx,  or  of  the  lining  mcnibnne  of  some  pan  of  the 
intestine.  We  sh.ill  pte«;nily  mx  that  all  these  fomw  of  the  dbcasc  arc  also 
mel  wilh  in  men.  It  is  lo  be  olnervcd  thai  anthrax  tx  by  no  means  alwap 
&IdI  to  animals  ;  the  aremce  mottality  in  hurneti  cattle  and  in  hor«rs  is  Ktid 
to  be  70  i>eT  cent.  In  cattle  a  very  charartcrLilic  l«ion  i»an  en!:iTgcincnt  of 
the  spleen,  which  is  from  two  to  live  limes  itx  normal  m»,  and  which  is  also 
softened  and  of  a  bbcic  color. 

The  proof  of  the  identity  of  the  variooit  fomu  of  anthrax  lies  in  the  lacl 
that  they  are  all  rauscfl  by  a  linjcle  inimnyme,  which  is  now  cotninonly 
known  as  the  BaaUus  aiakrads.  'Wm  organLini  was  discovered  independ- 
ently by  two  German  oliservcRi— by  I'ollender,  in  1849,  hy  Braucll,  in  1857. 
Uut  Davaine  was  ihc  firU  wIm>,  in  1863,  maintained  that  the  contagion  of  the 
disease  lay  in  these  l»odics,  which,  on  account  of  their  Iwing  motionless,  he 
distinguished  under  tl»e  vcxmKoi  ha<ttridia,  from  the  common  mobile  lucteria 
of  putrefaction.  They  coiwiit  of  straight  or  slightly-tient  rods,  measuring 
o.oo7-.o.ot  >  mm.  inlength.  pn.'u:h  and  Dr.  Cooiar  Kwarl  h.-ive,  under  cer- 
tain circtimstances,  olnervL-d  indejwndent  movement  in  them.  ])y  Cohn, 
jlbcy  have  been  classified  as  lielonging  to  a  form  of  bacillus  which  he  terms 
B.  aiUhra(i$,  though  he  olnervrt  that  il  I*  a)mo)>l  exactly  like  the  B.  tuhtilit 
which  constitutes  the  butyric  arid  fennent. 

The  rods  sometimes  cohere  together  at  their  extremities,  and  Koch  and 
Ewarlbavc  dc*cril>cd  them,  when  cultivate<l  in  3(|tiei>iia  humor,  as  growing 
into  long  filaments,  in  the  inleriorof  which  brtghl granules  appear.  To  these 
fcranulcs  great  imimrianrc  h.iv  liccn  attitrhed.  it  being  supposed  thnt  they  arc 
Eorcs  of  the  b.Tcillii'.,  far  more  cajiahlc  of  roisting  licit  and  dnircntion  than 
toe  adult  inicrojtyme,  and  retaining  for  an  indelinite  length  of  lime  the  power 
of  development  into  it.  Stich  a  view  i*.  however,  rcjerlcd  by  Nagcli,  who 
maintains  that  bacilli,  like  bacteria,  multiply  only  liy  fission. 

The  atioUgv  of  anthrax,  a.s  it  ucnirs  in  cattle  and  hnr»e»  and  sheep,  is  of 
great  interest,  and  seems  to  have  important  beatings  u[>on  the  cla»s  of  human 
diseases  which  are  known  as  miasmatU-eontagimu,  and  of  which  it  seems  to 
be  a  representative. 

In  the  first  place,  it  is  readily  inorulable  from  one  animal  to  another. 
Inoculations  are  Irequenlly  practiced  by  veterinarians  and  by  pathologists,  for 
diagnostic  purposes.  There  is  reajson  to  t)clie%-e  that  the  vims  is  no!  infrc- 
ouently  introduced  by  the  stingtof  iii.->ects.  Bollinger  took  gad-flies  from 
the  body  of  an  ox  that  h,id  died  of  anthrax,  and  found  by  direct  experiment 
that  the  contents  of  the  «omaih  .md  inte^tine^  of  these  fiie*  were  capable  of 
conveying  the  dise,xse  to  rahliiw.  He  even  thinks  that  droppings  from  Hies 
upon  the  skin  of  an  animal  may  nifftce  tu  coniiniinir-ate  il.  Another  way  in 
which  it  is  sometimes  given  10  slieep  i»  by  the  bile  of  a  dog  that  ha.s  been 
just  feeding  upon  infected  tWi. 

On  the  other  hand,  iheie  «cems  to  be  no  proof  ihal  emanatinns  from  (he 
bodies  of  living  animals  aJTected  with  anthrax  |ia.*»  into  ihe  air  and  infect 
Other  animals  through  tlte  lungs.  Like  enteric  fever  and  cholera  in  man,  it 
appears  not  lo  be  directly  contagious.  Vet  the  virus  of  the  di.sea.>e  is  slid 
by  Bollinger  soraetimcK  to  <:ling  to  stable  tilensiU,  hamcis,  straw,  or  hay. 
He  mentions  a  local  otilbreak  which  he  carefully  investigated  at  Werikcn, 
and  in  which  for  four  yean  the  cjillle  in  two  .theds  of  the  aame  oroprictor 

re  decimated  by  anthrax,  while  it  did  not  affect  those  in  other  buildings. 
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some  of  which  actuaily  lay  between  the  Iwo  that  yieldet!  «o  many  cmck.  An 
analogy  for  rhiK  oc<:iirren<:c  may  be  found  in  iha«e  Im-ul  hoitw;  eptdctnia  of 
enteric  fever  in  which  the  vims  seems  to  go  un  mullifilying  itself  in  nr  om 
a  partiriibr  water  rlusei,  so  as  to  affect  a  niiinl*eT  of  pen-ons  in  siccoson, 
somctimi-H  ill  long  intervab  of  time. 

Anthnix  aNu  resembles  the  miasnuiic-ooniagious  diseases  of  man  in  Mrs 
often  x])rLM(t  in  ways  Mill  more  indirect.  It  pre^-aiU  e^ipecblly  among  tm- 
mnls  [MLNtiiTi-d  u])(in  damp  soils  containing  much  humus,  as  for  instance,  npcn 
pcat-lHi^,  and  near  the  borders  of  takes  or  riven  that  have  overflown). 
And  it  IS  moot  frequent  during  the  hot  months  of  the  ye:ir,  jiartinilarly  it 
Augtixt  and  SejHemlwr,  There  often  secins  to  be  a  connection  between  it 
and  ague  ;  but  this  is  only  a  coincidence,  for  in  other  dittricLs  the  Iwo  tStc- 
tiuns  occur  ijuilc  indeiicndcntly  of  one  anotlier. 

Buhl  has  accordingly  included  anthrax  among  the  diseases  to  which  k 
applies  his  "ground-water"  lheor>' ;  and  he  stales  that  among  the  bono 
belonging  loa  large  stud  kept  near  Donauwiirth  the  dl'iease,  whiih  had  ben 
raging  fcir  u  long  lime,  ceased  as  soon  as  a  spiem  of  drainage  was  carried 
out.  Riii  Hot  linger  argues  that  the  reason  why  its  j)revalen<:c  is  afliccted  bj 
dampncKt  of  soil  is,  in  reality,  that  ground  conlainms  moisture  afTordK  ro»- 
ditions  favorable  for  the  mulliptiraiion  of  the  BaeiSus  antkracis,  which  be 
supposes  to  be  canaMe  of  maintaining  an  independent  exMence  under  ndi 
circumstances.  Some  observers  Itave  even  thought  that  this  organism  va) 
sometimes  appear  without  having  been  derived  from  a  previous  case  of 
anthrax.  Btichncr  has  recently-  asserted  that,  by  a  very  ardiintw  series  of  a- 
perimenLs,  he  converted  a  bacillus  which  is  found  in  infusmn  of  h.-iy  into  in 
organtstn  caiiuble  of  producing  in  animals  an  infective  disease  identical  »4k 
anthrax,  and  he  asserts  that  to  turn  the  anthrax  bacillus  into  a  hay  tMcillusit 
romjiarativcly  easy.*  This  is  eiuivatent  to  saying  that  tlie  malady  may  toiK- 
times  lie  pun^ly  miasmalit.  But  Bollinger  maintains  that  this  is  never  He 
ciuie.  He  believes  that  the  siieuific  bacilli  of  anthrax  exist  in  the  soil,  ot  it 
water,  only  when  thev  have  been  introduced  from  a  (ireviou*  ca»c.  TVt 
may  lie  either  deriveii  from  the  excreta  of  diseased  animals,  or  from  ttxii 
dead  bcidits,  buried  as  they  often  arc  in  the  fields,  or  even  lefl  to  deay 
among  the  lirainbtes  and  ncitk-s.  The  same  view  has  Iwen  strongly  upMi! 
by  Nicolai.  in  whose  work  I  have  not  been  able  to  refer;  and  Oemler  oA 
uinhatdt  ate  said  to  have  recorded  instances  in  which  'enxodtics"  of 
anthrax  have  ceased  when  stringent  rules  for  the  dispo.sa1  of  all  dead  aniivl) 
were  enfort^ed.  Probably  some  of  the  bacilli  undergo  deticcation,  aienA- 
pended  in  the  air,  and  inhaled  into  the  lungs ;  others  pant  into  drinltiiij 
water,  ajid  thus  reach  the  stomach. 

With  regard  to  the  gecgraphUai  distrihution  of  anthrax,  the  parts  of  Enropc 
in  which  it  Ls  most  common  are  said  to  be  Poland,  Hungary,  the  couotno 
on  the  Lower  Danutie.  Pnissian  Saxony,  an<I  certain  deixinments  of  Franrt. 
It  is  very  prevalent  in  Siberia  and  in  the  western  isirt  of  .Asia,  It  occurs  ntf 
only  in  domesticated  animals,  but  also  in  deer,  reindeer,  tnilfalcie*,  and  even 
elephants.  It  also  alTef  ts  swine.  It  is  easily  inoculable  ti)Kin  rabtiit^  and 
guinea  pigs.  Carnivorous  animals  are  much  less  susceptible  of  it ;  but  as 
are  more  •■a  than  dogs. 

Inftetwn. — Shepherds,  farm  laborers,  and  other  persons  who  come  inW 
contact  with  living  animals  aflected  with  anthrax,  seem  seldom,  or  never,  V> 
take  the  disease  by  mere  eoiHazian.  But  veterinary  surgeons  may  be  infected 
in  performing  venesection,  and  slaughterers  in  killing  or  in  skinning;  llie 

*  [There  it  Rood  [eason  lo  ditlielkve  ihii  Rlle|[ed  lniiuf<aniiaIl0D  of  lh«  bacillna  of  b^ 
Intoawplic  ludllux.     Sre  Piot.  Klein't  Rcpnillo  Ihc  lACilGoMninicnl  Boonl,  "Oaita 


Relation  ol  !'atho|^iiic    lo  Scpiic 
{Bine  Booh  iat  iSSi.)— Et>.] 


Bacteria,   u  iltuMrotcd    by  Anthiax    Ciilltvuiiai''' 
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iy  »  Uui  a  slight  abnsion  ot  scratch  upoa  the  skin  then  bccomci 
oocuUicd  with  the  vinK. 

It  way  in  which  anthrax  may  arise  in  inaa  is  as  the  result  of 
fJtfiA  of  an  infected  antmaJ.  I.cube,  of  Jena,  has  recorded  an 
It  whwJ)  the  imperfectly-cooked  liver  of  a  dbcased  goat  conveyed 
<  the  human  gastric  juice  seems  not  ncccsearily  to  dtMtroy  the  ritus, 
tn  (bund  to  be  the  cue  with  the  gastric  juice  of  camivoruuK  animab, 
the  dog.     Thorough  cooking  probably  removtsi  all  danger,  but 

teauiDs  the  risk  of  injury  to  the  butcher,  and  to  thuoe  who  are 
1  ia  preparing  such  meat  for  the  tjble ;  and  ihi«  ii  »ullicicnt 
hy  the  use  of  it,  as  food,  should  be  prohibited.  According  to 
I,  the  disease  nuy  even  be  conveyed  by  milk  or  by  butler. 
'  Gu  the  most  important  cause  of  anthrax  in  man  k  inferlion 
thn/tii»t  «r  Aair  of  diseased  animals.  In  this  nuy  it  is  brought 
Km  Asia,  or,  perhaps,  from  Souili  America,  to  English  workmen. 
y's  Hc»pilal  cases  are  of  not  infrequent  occurrence  among  the 
ged  in  the  BennoiMlscy  leather  trade,  and  especially  among  those 

at  a  particntai  wharf  on  the  river  side  where  foreign  bidet  are 
{.  Broca,  years  ago,  remarked  how  oRcn  anthrax  was  Net  tip 
tag  skins  upon  the  shoutdcrs.  It  is  remarkable  that  the  danger 
10  be  grcaier  when    the   hides   are    first  brought  ashore   than 

aic  thing  has  been  observed  at  Dradfoid.  where  a  peculiar 
tm'  Diitate  has  for  many  years  prevailed,  and  this  has  recently 
ft)  la  be  identical  with  anthrax.  'I"he  source  of  infection  in  that 
icily  •'  Van  mohair,"  a  material  which  contains  much  pmrid  matter 
'  "  fallen  fleeces,"  torn  off  the  bodies  of  dead  aninuls.  Dr.  Bell, 
an  excellent  account  of  the  afTeciion  in  the  "  Lantei"  for  iggo, 
thai  the  men  who  arc  attacked  arc  chiefly  the  "  hag  men,"— that 
rho  open  the  bags  in  which  tlic  hair  is  packed,  itiake  it  out,  and 
(o  different  quabttea.  The  reason  is,  no  doubt,  that  the  virus 
td  Mate,  and  that  as  soon  as  it  ts  disturbed  it  diffuses  iLself  in  the 
I  inhaled  into  the  lungs.  Pcrlupi  it  may  actually  liave  multiplied 
ag  the  ttan^mission  of  the  bags  from  Asia  Minor ;  for,  according 
cU,  the  liaita  aie  not  known  to  communicate  discaiie  to  penKMUt 
le  them  in  the  country  where  they  are  grown.  Indeed,  no  form  of 
I  leverc  Ob  the  Wool  Sorters'  Diacsse  had  hitherto  been  described  as 
in  man.  Tbe  work  of  sorting  is  said  to  be  free  from  danger,  if 
Its  of  ihe  hags  arc  first  washed,  or  even  moistened  with  water.* 
occapattuns  which  soroetimo  lead  to  infection  with  anthrax 
JttDg  uf  Riu&ian  horse  hair  (as  reported  by  Dr.  Ru»clt,  of  Glaagow. 
foper  making,  and  t)vc  manufatiiure  of  coarse  woolen  hats. 
'J  ^  Anikrax. — There  are  several  forms  of  this  disease  in  man. 

OHnt  common  fonn  is  that  which  has  long  been  known  an 
'  Pmttuit  or  Chari^n.  This  consists  in  the  formation  of  a 
ued  upon  a  more  or  less  brawny  base.  Being  usually  produced 
caUiion  uf  a  scratch  or  slight  sore,  it  occurs  chieHy  on  the  face, 
Uk  amu,  or  some  other  exposed  surface.  There  is  first  a  period 
tioo,  butting  generally  some  day^  but  sometimes  only  a  tew 
ili);ht  pricking  or  burning  sensation  is  then  felt,  which  often 
puieni  to  tliink  that  he  has  just  been  stung  by  an  insect.  A 
ickly  appean,  and  soon  passes  into  a  transparent  vesicle,  which 
d    a    cunudcrablc    siie.      This   ruptures  and    dries    up   into  a 

wnt  to  ttia  Lockl  Oowramtpi  Dotnl  hf  Mr.  John  Spear :  "  On  Wool  Soden' 
fes^  «ad  ■■  Un  Aathiu  ■moiic  Pcrtoni  eii|[a£c>l  in  the  London  Iliileuid  Skin 
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duk-rolored  Miab.  Round  it  cliere  sometimes  arise  smaller  veacka 
ajTBDged  ill  n  ring.  Meanwhile  the  base  of  the  vesicle  becomes  lodunted, 
and  a  red  oi  [Hirple  areola  is  de\-el»ped  round  it.  A  brawny  ccdema  tpikklf 
spreads  over  the  adjacent  parts,  aflecting,  perhapi.,  the  whole  of  one  am  or 
of  one  side  of  the  neck.  Sometimes  mllammaiion  of  lymphatic  vesKb 
occurs  and  the  corresponding  glands  become  swollen. 

T>tirinf(  the  early  part  of  tnt«  morbid  pronew  the  health  remain  an- 
afleried.  The  patient  may  coniintie  at  his  work,  and  at  (lie  moot  compbtM 
of  slight  mabise  and  of  febrile  disturbance.  But  after  alxiut  fony-ei||hl 
hotirs  severe  pyrexia  often  setji  in,  witlt  delirium,  prociiiation,  diaahoca. 
cwcsting,  and  acute  pains  in  the  limbs ;  and  death,  pretreded  by  a  state  of 
coUniwe,  may  occur  between  the  fifth  and  the  eighth  days.  In  one  oat 
whi<-h  <H*nirTed  at  Guy's  Hospital,  tlie  original  vesitle  had  lieen  situaini 
an  inch  and  a  half  Iwhind  the  left  angle  of  the  lower  jaw,  and  mpi- 
ralion  W-r-ame  so  diRi<-ult  toward  the  liL^t  that  re»Hir;«  was  had  ID 
tracheotomy.  I  made  an  autopsy,  and  found  that  brawtiy  infiltration  lad 
extended  deeply  to  the  fauces,  so  that  the  entrance  of  the  larynx  and  in 
interior  were  greatly  swollen.  In  other  instances  the  immediate  cause  o( 
death  i*  septicemia  or  pyaemia.  Or  tliere  may  be  coexisient  anttuax  oi 
the  intestine,  or  of  the  lungs. 

So  far  as  I  know,  the  only  disease  liable  to  be  mistaken  for  anthni 
affecting  the  skin  U  that  which,  ocairring  on  the  lace,  ha.!  Iweii  opectallt 
noticed  by  Sir  James  Paget  under  the  name  oi fatia!  tarhuntle.  It  pmeots 
no  definite  vesi<:le  or  central  scab ;  and  in  the  instances  which  I  have  sees, 
the  veins  of  the  face  have  been  found  obviously  plugged  with  iwiriforai 
thrombi,  which  has  not  been  the  ra.se  in  anthrax. 

It  must,  however,  be  added  that  RuUinger  and  other  writers  described, 
under  the  name  of  anthrax  eeJfma.  a  modirM-atti>n  of  the  alTertion,  in  whick 
there  is  neiilier  vesicle  nor  eschar,  hut  only  a  [lale  yellowish  or  greeniiA 
dwelling  of  the  subcutaneous  (issues.  The  eyelids  arv  the  mocct  freqtient  sen 
of  this  variety. 

The  recognition  of  the  ordinary  external  form  of  anthrax  i*  of  extnmt 
importance,  because  surgical  treatneid  at  an  early  stage  tx  capable  of 
arresting  its  progress.  The  disease  is  not,  indeed,  ne<-e^aarily  &ita1,  ena 
when  left  to  itself.  Sometimes  the  central  part  of  the  spelling  slonghsu*, 
the  MirKJimdirp  induration  subsides,  and  an  uh-er  is  left,  which  more  « l» 
quickly  heals.  1  do  not  know  that  any  statistirs  exist  as  to  the  |>ropaniM 
of  cases  in  which  such  a  spontaneous  cure  has  resuttc<l ;  but  it  i^  perhiqe, 
worthy  of  mention  that,  among  nine  instances  recorded,  in  1863,  by  Df- 
William  Budd.  of  Clifton,  eight  ended  fatally.  On  the  C«n(inen(,  it  ba*  toiig 
been  the  practice  to  destroy  the  local  lesion  as  soon  a.  it  ha  liroiight  under  tlir 
eye  of  a  surgeon.  Bollinger  cites  the  exiierience  of  two  oliserv-crs  wbo  los 
only  thirteen  ca^s  out  of  one  hundred  and  forty-two ;  another  had  wi) 
greater  success,  since  among  (wo  hundred  and  nine  patients  all  but  elevtn 
Teco»-ercd.  In  1878,  my  colleague,  Mr.  Davies-Colley,  recorded  in  tic 
"  British  MftiUal Jeumal"  [wo  cases,  in  each  of  which  recovery  loot  placr 
alter  excision  of  the  entire  mass  of  indurated  tisue,  with  the  a|)plu:ati<io  of 
chloride  of  line  paste  to  the  wound.  Contrasting  with  these  is  a  case  whi(4 
was  left  alone,  and  which  ended  fatally.  Several  other  succcss'fbl  ose* 
have  occurred  at  Guy's  Hospital  since  that  tin>e.  These  have  been  rccorW. 
together  with  an  analysis  of  the  Guy's  Hospital  cases,  by  tht  »me  writer,  » 
the  "  Med.'Ckir.  Trant.."  vol.  Ixv.  1881.  The  rapidity  with  which  the  W 
rounding  cedema  subsides  after  the  operation  is  often  very  striking,  h 
may  be  effectual  c\'cn  when  the  case  is  al  an  advan<*ed  ftagc,  and  wbn 
severe  general  sympioms  are  present.  But  under  such  circiinutaaco 
quinine  should  be  given  in  large  doses,  and  (he  patient's  strength  m«tt  Ir 
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kept  up  with  nourishing  food  and  with  stimulants.  Carbolic  acid  should 
also  I*  administcTwi  intfmally,  for  BollingiM-  siys  its  therapeutical  valwr  in 
the  lower  aninub  when  affected  with  anthrax  has  been  proved  bcjrond 
doubt. 

3.  AoolheT  form  of  anthrax  n/Tccts  the  gaiirc-iitffsfiia/  mueMti  memhrant. 
This  has  bc«n  reoognixed  only  wilhin  the  \afX  tew  yeais,  and  chiefly  bj 
German  paihologtUs  and  physicians.  Il  is  somelimcs  associated  with  an 
external  malti;nant  pimiile;  a  case  in  point,  in  which  Dr.  Goodhart  made 
an  autopsy,  oixurred  at  Guy's  Hospital,  in  1877.  Otherwise  its  symptoms 
seem  to  be  obscure,  so  that  a  correct  diagnosis  is  not  likely  to  be  made 
durinj-  life,  unless  Ihc  patient  is  known  to  have  been  exposed  in  some  way  to 
the  viriu  of  the  disease.  However,  Uollingcr,  in  Ziemmen's  "  Handbuch," 
gives  the  following  account  of  the  symptoms  :  The  patient  first  compUinsof 
malaise,  lois  of  appetite,  pains  in  the  limbs,  giddiness,  and  headache. 
Then  vomiting  may  set  in,  and  a  more  or  less  severe  dianhoca,  the 
evacuations  often  containing  blood.  There  may  be  (uin  in  the  abdomen, 
which  becomes  somewhat  tumid.  Dyspncca  and  1  ivid it y  appear,  with  rest- 
lessness, and  with  cxciicnKnt  or  stupor.  Epitcptiform  convulsions  may 
occur,  the  upper  limbs  may  be  affected  with  tetanic  qusms,  there  may  be 
opisthotonos,  and  the  puptb  may  be  widely  dibted.  The  pyrexia  is  but 
sliKhi,  and  death  is  preceded  by  extreme  colla|nc.  The  duration  of  the 
disease  Is  usually  from  two  to  seven  days,  but  sometimct  it  ts scarcely  twenty- 
four  hours. 

On  fvu  mortem  examination  the  abdominal  cavity  is  fouitd  to  contain  a 
moderate  quantity  of  serous  fluid  which  is  often  blood  stained.  The  lining 
membrane  of  the  stomach  and  intestines  shows  patches  of  swelling,  generally 
of  the  siceof  lentils  or  coffee  beans,  but  sometimes  one  or  two  inches  in 
diameter.  These,  on  section ,  are  seen  to  consist  of  a  pink,  fleshy  infiltration 
of  the  mucous  and  submucotLs  tissues,  so  that  the  valvulae  conniventcs  and 
other  ridges  appear  firm  and  prominent ;  the  surface  of  the  affected  paits  is 
more  or  les  excoriated  and  discolored  or  covered  with  an  adherent  layer  of 
extravaaued  blood.  There  arc  also  spots  of  ccchymosis  on  both  the  serous 
and  the  mucous  aspect  of  thegastro-iniestinal  tract-  The  mesenteric  and  the 
lumbar  lymph  gl.inds  arc  often  greatly  enlarged,  and  of  a  dark  red  color. 
The  mesentery  may  form  a  large,  brawnj^  swelling,  and  the  connective  tissue 
in  front  of  the  spine  may  be  infiltrated  in  a  similar  manner.  The  spleen  is 
softened  to  a  pulp,  but  it  is  not  generally-  much  enlarged. 

Hitherto,  so  lar  as  I  am  aware,  no  insUncc  of  recovery  from  intestinal 
anthrax  has  been  recorded.  Lcube,  however,  has  related  a  case  in  which 
the  lower  lip,  the  inside  of  the  cheek,  and  the  hard  palate  presented 
indurated  patches  of  a  bluish-red  color :  epistaxis  and  hematuria  appeared, 
but  the  malady  ended  favorably  in  about  a  fortnight.  The  polieni,  whose 
name  was  Schmidt,  took  fiftiYn  grains  of  carbolic  acid  and  thirty  grains 
of  quinine  each  day,  and  the  patches  in  the  mouth  were  cauteriird  three 
titnca  daily  with  carbolic  acid.  But  I  must  confess  to  a  doubt  whether  the 
diagnosis  of  anthrax  was  established  beyond  question.  Schmidt  h.od  bc«i 
admitted  five  weeks  before  with  pyrexia,  which  proved  to  be  due  to  latent 
tuberculosis ;  and  for  one  night  he  was  placed  upon  a  matlmt  on  which  a 
patient  with  anthrax,  named  Wcmcr,  had  been  lying  for  twenty-four  hwin 
about  three  days  previously,  As  so  long  an  incubation  as  five  wefks  could 
hardly  be  supposed  to  have  occurred,  Leubc  suggests  that  the  virun  was 
perhaps  taken  up  by,  and  remained  for  a  lime  attached  to,  some  article 
of  property  which  Schmidt  is  not  unlikely  to  have  hidden  in  his  bed  during 
that  (itbt  night,  and  which  may  thus  have  come  directly  into  contact  with 
dried  stains  ot^  the  bloody  fluid  that  had  been  cx{iectomicd  by  Werner, 
tt   b  sud,   indeed,  that   the  microicopical  examiiution  of  the  blood   in 
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Schmidt's  cast  proved  that  he  really  was  tuflering  (rom  anthnuc ;  but  to  tfau 
question  1  shall  Atludc  further  on. 

t.  A  third  form  of  anthrax  afTccts  mainly  the  Ihoratit  nietra.  It  Ins 
hitncno  been  recognized  thicfly  .tmong  the  wool  soricrs  of  Bradford.  Aft« 
Dr.  Bell,  of  that  town,  had  drawn  attention  to  it.  Mi.  Spcarand  Dr.  Gpro- 
field  investigated  it  for  the  Local  Government  Board.  Dr.  Greenfield's 
desciiption  of  it  is  briefly  as  follows  :  The  earliest  symptoms  are  great  [ifd«- 
mtioD  and  a  sense  of  oppre«sion  of  breathing.  Shivering  seldom  ocmn. 
Hhc  respiration  is  not  much  accelerated,  but  it  is  labored  and  difhciiU,  «iA 
a  feeling  of  pressure  or  constriction.  There  rnay  be  more  or  less  abunibnt 
bloody  expectoration,  or  none  at  all.  Auscultation  seldom  reveals  anything 
more  than  slight  rhonchus.  The  (ace  is  sometimes  congested,  sometimct 
pale,  with  a  slight  cyanotic  tint.  The  extremities  are  cold  and  bluish  ;  eren 
in  the  axilla  the  temperature  may  be  subnormal  ;  but  in  the  rectum  the 
thermometer  may  rise  to  joi"  or  103°.  The  pulse  is  rapid  and  we^ik  and 
iOmctimes  irregular.  There  may  be  nausea  and  vomiting,  but  not  gcnerall][, 
diarrhoea.  In  many  cases  the  appetite  remains  good  and  digestion  seenu 
be  unimpaired.  There  is  sometimes  a  sort  of  h)-sicrical  condition,  or  a 
of  mental  anxiety  and  depression  ;  but  other  patients  have  been  so  u 
scious  of  danger  as  to  refuse  to  send  for  medical  advice  until  the  last  few 
hours  of  life,  or  have  even  attempted  to  work.  Death  may  be  preceded  bf 
delirium,  convulsions,  or  coma,  or  the  mind  may  be  clear  to  the  last,  and 
the  end  come  suddenly  and  unexi>ectcdly.  One  of  Dr.  Bell's  patients  liird 
only  seventeen  hours  alter  he  was  first  taken  ill.  Many  cases  have  tennimini 
fatally  in  from  three  to  five  days.  Dr.  Bell  says  that  those  who  survive  for* 
week  generally  recover. 

The  post-mortem  appearances  vary  considerably.  Decomposition  appeiB 
to  be  somewhat  rapid.  'I'he  lung  tisstie  may  either  be  congested  or  ijnilt 
natural.  There  may  be  blood-stamcd  secretion  in  the  bronchial  tubes,  and 
their  mucou-s  membrane  may  beccchymosed.  Sometimes  the  plcurxcoDOiB 
a  pint  or  two  of  tluid,  and  (he  lungs  are  partially  collapsed  in  consequeiKr. 
liiere  is  often  blood-stained,  serous  or  gelatinous  infiltration  of  the  tncdis- 
tinal  tissues,  and  the  bronchial  glandsare  swollen,  softened,  and  ccchvmoMt. 
'I'hc  iwricardium  ■oto.'i  be  marked  with  hemorrhages,  and  may  conlain  1 
blood-stained  fluid  i  or  a  large  quantity  of  blood  may  be  poured  out  between 
it  and  the  sternum.  Sometimes  the  pharynx  and  the  adjacent  ti&suesiR 
infiltrated  or  ccchymoscd.  There  may  also  be  ecchymoses  in  the  pia  nutei, 
in  the  kidneys,  and  elsewhere.  It  is  remarkable  that  the  spleen  is  hardlj,  if 
at  all,  softened.  In  prolonged  cases  hemorrhagic  infarctions  may  be  fouad 
in  the  lungs,  attended  with  slight  [dcurisy ;  or  there  may  be  patches  of 
broncho-pneumonia. 

Obviously,  there  may  sometimes  be  considerable  difficulty  in  disiiBguisi) 
i"g>  by  clinical  evidence  alone,  this  form  of  anthrax  from  a  severe  attack  of 
ordinary  pulmonary  inflammation.  Indeed,  until  recently,  fatal  cases  of  tbe 
Wool  Sorter-'  Dinasc  at  Bradford  were  commonly  registered  under  the  bod 
of  Pneumonia,  Uronchitis,  or  Congestion  of  the  Lungs.  And,  on  the  other 
hand,  it  can  hardly  be  doubled,  as  Dr.  Bell  suggests,  that  a  similar  alkcitw 
will  hereafter  be  found  to  occur  in  many  towns  wheR-  carpet  and  blanlxl 
wools,  dry  hairs  or  furs,  arc  used  for  manufacturing  purposes. 

Certain  points  in  regard  to  the  distribution  of  the  bacilli  in  anitsalsot 
menalTected  with  anthrax  have  still  to  be  mentioned.  They  have  an  im- 
portant bearing  upon  the  theory  of  infective  maladies  in  genera),  liecause 
they  illustrate  nh.-it  is  perhaps  a  universal  law,  namely,  that  the  micTOiymc 
of  contagion  multiply  locnlly  l>eforc  they  infect  the  blood  to  any  comtiderablr 
extent.     In  the  ordinary  form  of  the  disease  affecting  the  skin,  thebac)Ili| 
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m-iv  be  tbtind,  according  to  Davaine,  sbout  ihc  second  or  the  third  day,  in 
cluslers  cmboddird  in  (he  rctc  mucosum  at  fht  centre  of  the  vesicle.  E, 
Warner  has  uncc  found  thai  (hey  arc  at  this  time  so  closely  packed  in  the 
(npillfc  of  (he  cutis  »  (o  conc(.-al  all  the  tissue  elements.  Thence  they 
spmul  both  laterally  and  toward  the  deeper  stniftiires,  enter  ihc  vcsscb. 
and  arc  carried  all  over  the  body  with  the  blood.  In  the  gasiru -intestinal 
variety  the  bacilli  infiltrate  all  the  swollen  and  oedcmatous  tissues,  so  that 
Htihl  and  nihen  de»i:ribed  tht«  affection  under  the  name  of  myiffsii  ittttsti- 
na/it  before  they  recognized  that  it  has  any  relation  to  anthrax. 

At  an  early  stage  of  the  disease  the  blood  may  contain  no  bncilli.  Thus, 
if  in  a  doubtfiil  case  one  bits  to  di-«covcr  them  in  this  fluid,  one  must  not 
attach  much  importance  to  this  result.  On  the  other  hand,  the  presence  of 
well-marked  rods  is  condusivc ;  but  it  does  not  seem  to  be  sufhcient  to  find 
round  bodies  only,  as  Leubr  did  in  the  case  of  Ihc  man  Schmidt,  referred  to 
*^  P'  339-  'ii  m^n,  even  when  a  Eita)  termination  is  approaching,  the  bacilli 
seem  to  be  seldom  found  in  such  immense  numbers,  and  so  generally  dis- 
tributed in  the  btood.  as  they  arc  in  animals.  Davainc  calculated  that  from 
right  to  ten  millions  are  present  in  a  single  drop  of  a  diseased  bca.st's  blood. 
In  Ituhl's  first  case  of  intestinal  anthrax  they  arc  said  to  have  been  present 
in  the  Mood  of  the  portal  vein,  but  not  in  that  of  other  vessels.  They  may 
often  be  detected  in  the  substance  of  the  spleen  and  of  the  solid  tissues 
generally,  and  also  in  the  fluid  poured  out  into  the  serous  cavities. 

'Yhe  siiic»t  way  of  arriving  at  a  diagnosis  of  a  suspected  case  of  anthrax 
is  often  to  inoculate  a  rabbit  or  a  guinea  pig,  or  even  a  mouse,  with  fluid 
from  the  part  primarily  affected,  or  with  blood.  Such  small  animals  com- 
monly die  in  two  or  thnK  days,  or  even  still  more  rapidly,  with  dyspnoea, 
dilatation  of  the  pupils,  and  perhaps  convubions.  Their  blood  may  then 
be  seen  to  swarm  with  bacilli.     However,  if  the  cxpenmenl  of  inoculation 

follovcd  by  a  negative  result,  a  negative  conclusion  is  not  warranted. 


Foot  akd  Moi^th  Disuse, — In  striking  contrast  with  the  dangerous 
epizofitic  diseases  hitherto  mentioned  is  one  which  in  cattle  seldom  causes 
more  than  a  transitory  iltncss  and  which,  when  communicated  to  man,  gene- 
rally produces  effects  so  trifling  that  they  ate  not  brought  under  the  notice 
of  a  physician.  'l"bis  is  what  is  tcrnwd  the  "  Foot  and  Mouth  Diwasc," 
or  sometimes  "  a^thafpitedtiea."  Some  writers  have  unwisely  appropriated 
to  it  the  mediicval  name  of  murrain,  which  is  so  familiar  from  its  being 
used  in  the  English  translation  of  the  Bible.  On  the  Continent  the  complaint 
in  question  has  been  known  for  centuries,  but  it  is  said  to  have  been  first 
introduced  into  England  in  1839.  In  1S69  it  prevailed  here  very  extensively, 
and  in  1871  it  is  said  to  have  affected  a.s  tnany  as  700,000  .inim.ils.  It 
occurs  chiefly  in  cattle  and  in  sheep  ;  pigs  are  also  liable  to  it,  but  probably 
only  as  the  result  of  infection  by  feeding  upon  the  milk  of  diseased  cows.  It 
ia  very  rarely  seen  in  horses. 

In  cattle,  the  foot  and  mouth  disease  is  attended  with  a  moderate  degree 
of  pyrexia.  One  of  the  most  marked  symptoms  is  the  formation  of  vesicles 
and  bulls  upon  the  mucous  membrane  of  the  mouth,  including  Ihc  lips  and 
li>c  tongue;  these  parts  also  become  swollen,  and  there  is  a  dribbling  of 
saliva.  'I'hc  vesicles  soon  break,  and  their  floors  become  covered  with  a 
thick  gray  layer.  A  somewhat  similar  eruption  appears  upon  the  feet,  round 
illc  borders  of  the  hools,  and  in  their  clefts.  The  vesscb  then  pa.SK  into 
pustules  and  dry  up  into  crusts.  They  give  the  animal  pain  in  walking  or 
standing,  so  that  it  generally  remains  lying  down.  Another  seat  fur  the 
vesicles  b  upon  the  udder  and  the  teats,  which  may  in  conseriucncc  become 
quite  raw  and  excoriated.  But  within  twelve  or  fourteen  daysall  iheeffectsof 
the  complaint  pass  off.     It  almost  always  end*  in  recovery,  except  in  calves. 
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of  whom  from  so  to  75  per  c«nt.  die.  probably  from  the  milk  vieldedbf 
their  mothers  (when  ihcy  3[m>  arc  nfTected)  havin);  sn  initant  action  tqm 
the  alimentary  canal,  besides  conveying  the  specific  vims. 

After  what  has  been  said  of  the  extent  to  which  the  fool  and  Eoovk 
disease  somelimes  prevails,  one  may  well  be  surprised  that,  if  capable  l^ 
transmission  to  man  at  all,  it  should  not  be  frequently  transmitted.  Bvl 
in  the  ■*  Brit.  Med.  Jimmal"  for  1867  will  be  found  a  list  of  only  iwcnty-tw 
notices  of  such  an  occuircnce,  which  were  all  that  Prof.  McBridc  could  find 
recorded  durin);  ihc  previous  thirty  years ;  and  most  of  these  were  ukea, 
not  from  medical  joamab,  but  from  Ihc  "  VfUrinary  Rtview."  It  miglii, 
therefore,  be  supposed  that  human  beings  are  but  little  suKreptible  of  ii. 
But  if  so,  it  is  curioiis  that  two  foreign  observers,  Hertwif;  and  Jacob, 
should  each  have  readily  succeeded  in  infecting  himaclf  experimentally  bj 
drinking  (he  milk  of  diseased  animals. 

There  arc  two  ways  in  which  the  complaint  may  be  communicated » 
man.  One  is  by  the  direct  moeuhti^n  of  the  specific  virus  into  a  crack  or 
aorc  place,  generally  on  the  hand  or  on  a  finger.  This  is  specially  apt  10 
happen  to  a  person  engaged  in  milking  a  cow  wilh  the  crupiion  uponlbc 
teats;  but  sometimes  saliva  or  tluid  from  the  mouth  convc)^  the  contagica 
to  a  veterinary  surgeon  who  is  attending  to  the  sores  there  ;  and  a  buiehn 
is  said  to  have  taken  ii  by  holding  his  knife  between  his  tips  whit«  dteaiig 
an  infected  carcass. 

The  other  way  is  by  4rinking  the  miik  of  a  diseased  cow.  TTib  is  bi 
more  important,  not  only  because  it  concerns  children,  who  siilTet  nondl 
more  ihan  adults,  but  also  because  it  is  very  likely  to  be  overlooked,  JK 
Icasi  by  persons  who  arc  not  conversant  with  the  symptoms  otuemd 
under  such  circumstances.  As  to  the  characters  of  the  milk  yielded  by  ccwt 
suffering  from  the  foot  and  mouth  disease,  there  have  been  some  discrepan- 
cies of  statement.  Sometimes  it  is  offensive  to  the  smell  and  iHe  taflc, 
and  it  may  even  be  mixed  with  blood  or  pus  in  considerable  quantity; 
but  this  seems  to  be  only  when  the  teats  are  severely  excoriated,  or  wtita 
the  mammary  glands  themselves  have  become  inflamed  as  the  result  of  an 
undue  retention  of  their  secretion.  In  other  cases  it  is  less  obviouely 
altered ;  and  then  one  of  its  most  marked  peculiarities  is  a  tendency  Vt 
coagulate  when  boiled,  or  even  at  a  much  lower  temperature,  forming  intni- 
metabic  little  flocculent  masses  which  float  in  a  bluish  whey.  Sometimes  it 
seems  to  have  a  yellowiEh  tint,  and  when  examined  microscopically  dispUjs 
granular  cells  like  those  of  the  colostrum.  Bui  sometimes  it  is  said  to 
have  3  {Krrfectly  natural  appearance,  ll  seems  generally  to  be  diniinbbtd 
in  quantity  by  about  onc'half.  There  is  no  doubt  that  it  is  very  ol^en  drank 
with  impunity,  not  only  by  adults,  but  even  by  children.  In  any  case  boil- 
ing may  be  assumed  to  render  it  innocuous. 

The  in^uhatioit  of  the  "  foot  and  mouth  "  disease  in  man  is  said  to  be 
from  three  to  live  days.  At  the  end  of  this  time  slight  pyrexia  arises,  witk 
lose  of  appetite.  A  sensation  of  drimets  and  heat  in  the  mouth  b  ibca 
noticed,  and  vesicles  quickly  appear  upon  the  inside  of  the  lips,  00  the 
tongue,  and  sometimes  upon  the  lauccs  and  hard  palate.  They  rcack 
the  size  of  peas,  their  contents  become  opaque  and  yellowish,  and  in  from 
one  to  three  days  they  break,  forming  shallow,  dark-red  ulcers.  There  it 
some  pain,  which  is  increased  by  mastication,  by  swallowing,  and  by  talkiog- 
The  lips  become  swollen,  and  mucus  and  saliva  .ire  poured  out  in  excess.  In 
s  case  related  by  Mr.  Briscoe,  of  Chippenham,  in  the  "  Brit.  Med.Jmir."  for 
1873.  the  tongue  swelled  until  it  protruded  for  two  inches  and  a  hialf  outside 
the  mouth,  and  it  was  so  firmly  wedged  between  the  teeth  that  for  thirty-six 
days  the  patient  took  no  food  except  milk  ;  (here  was  great  d>-spu<xa,  Ji)d 
suH'ocaiion  appeared  at  one  time  imminent ;  sloughs  peeled  off  the  tongue,  and 


casionally  presented  vesicle*,  and 
rhcT  iiiru  of  th«  lx>dy.  In  Mr.  Hislop's  caws  ("  Eii.  Mtd. 
jn  Mrhich  there  w»  a  red,  'tcaly  rash  upon  a  Cirmirr'x  forehead, 
Njdy  and  lower  Uml»  of  hh  wife,  cured  tiy  bichloride  of  mer> 
i  of  potasBtiiR,  I  mittt  confess  (hat  it  teeint  to  inc  doubtful 
id  moulb  disease  was  really  present,  or  n-philix. 
IS  honrver,  for  whith  the  fool  .ind  raoulh  disease  seems  most 
ttakvii  are  varicella  and  »li^ht  smallpus.  The  affection  of  the 
I  mighl  t>c  »et  down  as  a  «ini)ile  :(phthoiis  slonutilU.  Indeed, 
iible  thai  a  slight  catarrhal  in  Ham  ma  I  inn  of  the  month,  with  a 
»f  ihrual.  inay  l»e  a  far  more  common  result  of  infection  by 
n  infanU  ihait  has  hitherto  been  mupccted.  A  doubtfiil  case 
MclOTcd  up  by  the  inoc-iilaiion  of  a  sheep,  but  the  animal 
■  not  to  have  liad  the  diMjrder  already. 
I  of  the  foot  and  mouth  disease  in  man  is  usually  from  ten  to 
but  umetimes  not  more  than  a  wc«k.  A  ca«e  fatal  by  septi- 
D  reconkd,  bat  with  that  exception  death  has  ocnirrcd  only 
children. 

■Nttintnl  re<juir«d  ts  ihc  application  of  a  solution  of  borax 
membrane  of  the  mouth,  or  of  the  solid  nitrate  of  silver  to 
painful  ulcers ;  the  eruption  on  the  lingers  may  be  dealt 
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GENERAL  INTRODUCTION. 


PECULIAR  m  88     OF     THIS     CKOUP     OK     DISEASES — OBDEX     F0LLOWR[>— ttlC- 
TltlCITV    A3   AN     IKSrRVUENr   OF    DIAGNOSIS. 


In  entering  upon  the  study  of  Nervous  Di«eitses,  we  lind  ourselves  Eice  lo^ 
face  with  ihc  most  difficult  department  of  rcgtoiuil  pathology.  Unlike  the 
lungs  and  heart,  the  bmin  works  silently,  so  that  no  suscultatory  phe- 
nomena accompany  its  disorders.  From  the  abdominal  viscera  it  diflcrs  in 
Ijcing  beyond  the  reach  of  palpation  and  percussion,  and  in  pouring  forth  on 
secretions  to  be  submitted  to  physical  or  chemical  examination.  Hence,  tin 
symptoMt  ef  fiervout  datase  arf,  almost  without  ex^ffition,  these  t^ ^errtrtti 
nervous /amtt'on.  There  is,  indeed,  the  same  broad  line  of  dentarcation. 
in  the  ease  of  affections  of  other  oi^ns,  between  those  which  appear 
Ik  wholly  functional,  and  those  which  depend  upon  organic  chang«s;  aid 
for  the  .former  we  have  a  special  name,  that  of  Neuroiet. 

\  shall  not,  however,  now  find  it  convenient  to  take  the  various  diseases 
in  a  regular  ascending  order,  beginning  with  those  in  which  no  lesion  di 
structure  exists,  and  pacing  gradually  to  those  which  depend  Upon  lesions 
of  greater  severity.  For  some  of  the  most  destructive  affections,  e.  g.,  of  the 
brain,  present  a  very  simple  scries  of  disorders  of  function,  while  sonnc  of  tbf 
most  trifling  neuroses  are  attended  with  very  complicated  symptoms.  I 
shall,  therefore,  deal  liist  with  the  former,  in  such  an  order  as  may  appear 
most  conducive  to  their  easy  comprehension. 

Again,  one  cannot  absolutely  separate  the  diseases  of  the  nervous  sysicn 
into  those  which  affect  respectively  the  brain,  the  spinal  cord,  and  the  nerves. 
For,  first,  these  arc  disorders  of  which  the  precise  scat  is  still  obscuie  Of 
doubtful ;  and,  s<.-condly,  there  are  affections  which,  although  they  begin  iu 
one  of  these  great  divisions  of  the  nervous  apparatus,  afterward  involve  A^m 
rest.     Still,  the  arrangement  which  I  shall  adopt  will,  as  far  as  poesible,  MH 
that  of  taking  first  the  diseases  of  the  peripheral  nerves,  and  sucoessivelT^ 
ascending  to  those  of  Ihc  spinal  and  of  the  cerc-bral  centres. 

[tcforc,  however,  I  pass  on  to  consider  these  special  subjects,  it  wQ)  bt 
convenient  thai  I  should  make  some  preliminary  observations  with  regard  to 
the  norma!  relations  of  the  nerves  and  muscles  to  electrical  currents.  For 
the  conditions  under  which  alone  such  currents  can  generally  be  applied 
tu  living  huin<in  beings  make  it  imposiible  for  US  to  imitate  strictly  tbe 
methods  employed  by  the  physiological  laboratory. 

The  electrical  instnimetits  used  in  medicine  at  the  present  day  arc  chicflf 
of  two  kinds.     One  consists  of  a  galvanic  battery  of  from  ten  to  fifty  ' 
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arranged  in  a  single  scries ;  this  yields  what  is  termed  a  primary,  "  continti- 
ons"  ("cofwanl"),  or  "Galvanic  "  cuircnl ;  and  the  method  of  applying 
it  is  called  f(f/pi»w*f'«|f.  The  other  is  the  common  induction  apixiratiis,  which 
may  be  constructed  tiix>n  various  pnnciples;  thccurrcnts  obtained  from  it  an: 
known  as  stconJary,  "  induced,"  or  "  i-'anidic ;  "  and  the  process  of  apply- 
ing them  is  called  FaraJiung.  In  both  case«,  the  poles  of  the  instrument 
arc  generally  made  to  termmate  in  sponges,  or  covered  metals  moistened 
with  a  weak  solution  of  salt.  These  are  placed  upon  the  surface  of  the  lAin 
at  some  distance  from  one  another  ;  the  skin  itself  should  be  made  thoroughly 
wet.  and  it  may  oflcn  with  advantage  be  soaked  ^f  mcansof  water  dn-Ksmgs 
for  an  hour  or  two  before,  since  this  increases  its  conducting  power,  and 
makes  it  more  easy  for  the  current  to  penetrate  to  the  muscles.  On  the  other 
band,  when  one  wishes  to  act  only  upon  the  sensory  nerves  of  the  skin,  one 
employs  a  dry  bnish  of  very  fine  metallic  wires  as  the  terminal  which  is  to  be 
applied  to  the  affected  part ;  and  the  surface  is  carefully  dried  and  has  some 
vegetable  jtowder,  such  as  Hour,  dusted  over  it.  The  poles  may  either  be 
kept  stationary,  or  moved  from  spot  to  spot ;  one  of  the  most  usual  methods 
is  to  stroke  the  skin  gently  with  one  of  them  ;  when  this  is  done  the  current  is 
said  to  be"  jbi^f/r"  or  vai}-ing,  while  it  is  called  "staMe"  or  continuous, 
when  each  pole  is  kept  at>piied  to  a  single  spot. 

[n  healthy  persons  the  effects  of  Ga/vaniung  differ,  not  only  with  the 
strcn^h  of  the  cuirents  einplo>-cd,  but  also  according  as  one  or  the  other 
pole  IS  applied  over  particular  structures.  To  make  the  matter  as  simple  as 
possible,  the  practice  is  to  place  one  jjole  upon  some  indifferent  part  (such  as 
the  sternum  or  spine),  and  the  other  over  a  certain  muscle  or  nerve,  the 
reaction  of  which  is  to  be  tested.  At  first  a  very  weak  current  is  tiscd,  and 
its  strength  is  gradually  increased  until  the  desired  effect  is  produced.  Now 
if  the  negative  [wlc  (or  eafh^lf)  be  the  one  applied  over  the  muscle  or  nerve 
(defending  riirrcnt),  it  is  found  that  contractions  of  the  muscle^-or  of  the 
muscles  supplied  by  the  nerve — occur  sooner  (that  is,  with  a  more  feeble 
current)  tlun  when  the /w//y<Vc/c/<r  {oxanoJe)  is  placed  in  the  same  position  ; 
anditisabo  found  that  they  occur  only  at  the  moment  when  the  pole  is 
brought  into  contact  with  the  skin  ("make"  or  "close"),  and  not  at  the 
moment  when  it  is  rcnwved  ("  break  "  or  ■'  open  ").  A  technical  way  of 
cxpn.-ssing  this  refill  is  to  say  that  the  muscular  contractions  caused  by  a 
feeble  rnrrcnt  are  obtained  at  the  time  of  closing  the  current,  and  at  the  cath- 
ode ;  atidOerm.m  writer^  represent  it  bjr  a  formula  of  which  the  natural  Knglish 
equivalent*  i*  C.C.C.  (Cathode,  Closing,  Contraction).  With  a  current  of 
greater  jiower.  the  fiosifitv  pole  or  ana^/e  begins  to  cause  contractions  ;  as  a 
rule,  the>e  *cem  to  occur  rather  when  the  pole  is  withdrawn  from  the  surlace 
than  at  the  moment  of  its  application  ;  but  sometimes  the  reverse  is  the  case. 
These  results  are  ry])rc«cn ted  by  the  formula:  A.O.C.  and  A.C.C.  respectively 
^Anode  Opening  Contraction  and  .\node  Closing  Contraction),  t-ully,  it 
IK  only  (rfien  a  still  more  powerful  current  is  emploj-cd  that  the  negative  jwle 
causes  contractions  at  the  lime  of  opening  (C.O.C.,  or  Cathode  Opening 
Contraction).  It  is  to  be  understood  that  as  the  strength  of  the  current  is 
increased,  the  conlniclions  which  can  be  excited  by  the  more  feeble  nirrenta 
are  still  producible,  and  with  augmented  intensity.  Thus  the  cnthodal 
closing  contraction  (C.C.C.)  grows  more  and  more  jiowcTful  until  it  liecome* 
"  tonic,"  t.«.,  continuous,  at  about  the  time  when  cathodal  opening  contrac- 
tion (C.O.C)  is  obtained;  and  for  such  a  condition  the  new  formula 
C.C.T.  (C-ithodal  Closing  Tetanus)  is  sometimes  employed.  The  results 
will  perhajjis  be  more  intelligible  to  the  reader  if  they  are  placed  in  a  tabular 
form,  it  being  under^tlood  that  variations  in  the  energy  of  the  contractions 
arc  roughly  rcpiesenrcd  by  letters  of  diflercnt  si/es. 

*TbcM  (onnnlK  wlU  be  foaod  moic  fully  esplained  in  Dr.  Poors'*  work. 
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Strong  current  cauKs _ 

Another  effect  of  galvanization  is  the  production  of  redness  of  the  iU^l 
more  marked  at  the  cathode ;  and,  if  it  be  continued  for  a  sufiicient  )ci^\ 
of  time,  inflammation,  or  even  ulceration,  may  be  caused  b^  it.    Tbei 
cation  of  the  current  also  gives  rise  to  a  disagreeable  sensation,  of  a  ] 
or  burning  character,  which  seems  to  be  equally  marked  at  the  two] 
but  which  may  not  be  perceptible  when  the  current  is  first  applied. 

The  effects  of  Faradixation  upon  healthy  persons  are  much  less  ■ 
cated  than  those  of  the  application  of  the  continuous  current.    Who! 
faradic  instrument  is  used,  there  is  no  question  of  the  action  of  i 
poles,  nor  of  closing  or  opening  the  circuit.     Its  construction  issndtl 
the  poles  are  reversed  many  times  a  second,  and  contact  is  as  often  i 
and  broken.     There  is,  therefore,  no  need  to  move  either  pole;  fcrl 
"breaks"and  "  makes  "  are  made  by  the  magnetic  interrupter. 

All  that  need  be  said  about  the  normal  effects  of  this  mode  of  i 
electricity  is  that  both  the  muscular  contractions  and   the  sensUioBt| 
tingling  or  pricking  or  burning  to  which  it  gives  rise  go  on  inc 
intensity  as  the  strength  of  the  currents  is  augmented.     The  usual 
of  employing  faradization  is  to  place  the  two  poles,  a  few  inches  apart,  i 
the  nerves  or  muscles  the  reaction  of  which  is  to  be  tested. 
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AFFECTIONS  OF  THE  NERVE  TRUNKS. 


Peripheral  Paralysis.— causes — motor  palsirs  op  vertkhkai.  mervks — 

IHE  kEACnoS  OF  DEGENERATION— SENSOR  V  RARAI.V.SIS — CAUSAI^.IA — 
CLOSSV  SKIN — DIAGNOSIS,  PBOONOSIS,  TREATMENT — PAKAI.VSl.t  OF  CRANIAL 
NERVES — UOTOR,  OF  THE  PORTIO  DURA,  HVPOril.OS&AL,  AND  OCULOMOTOR 
SEKSORr  OF  THE  TRIFACIAL  AND  Ol.FACIORV. 

Neuralgia. — pathoi-ocv  and  t.kneral  characters — trifaoal  neuralgia, 

Er>_. SOATICA — TREATMENT  OF  NEURAIJllA. 

Zona. — A  NEUROSIS'— THE  ERUrTIOK — SVMP10MS — NEURALGIA— ^REATMRNT. 

The  aAeclioiu  of  the  nerve  trarkK  may  be  broadly  divided  tnto  two 
groups.  In  one  the  chief  syTni>tumx  sre  lost  of  maicular  fia-u/er  and  cf 
eutaiuffus  sentihility ;  these  Are  cammonly  culled  the  Pfrifihtrai  Piiralyttt, 
to  distinguish  them  from  lirailar  condilioii.t  due  to  dit>ea.-K!i  of  the  brain 
Of  spinal  cord.  In  the  other  grou[>,  which,  pathologically,  is  of  far  leas 
severity, /auA  is  the  principal  symptom;  these  conMitiile  the  Nruralgia. 

Peripheral  Paralvsis. — Many  points  in  regard  to  the  causes  and  symp- 
toms of  the  [*aral)-)ie«  due  to  lesions  of  the  nerve  dunks  are  the  sime, 
whatever  parti  of  the  body  may  be  their  seat.  Il  is  convenient  to  take  the 
nerve*  of  one  of  the  limbs  by  way  of  illuMration,  and  I  will  choose  those  of 
the  ann,  bnraiue  the  movements  [wrformed  by  its  several  muscles  are  more 
distinct  and  definite  than  (ho«e  of  the  individual  muscles  of  the  leg,  and 
their  functional  integrity  is  accordingly  more  easy  of  determination. 

Injuries  of  the  hrat  hint  plexus  may  be  followed  by  low  of  power  and  of 
sensation  in  the  whole  upper  limb.  The  surgeon  sees  cases  in  which  this 
occtiTS  as  the  result  of  severe  accidents  in  which  the  shoulder  joint  is 
dislocated,  or  the  humerus  or  scapula  fractured.  Hut  similar  symptoms 
Dot  infrequently  follow  simple  pressure  upon  the  nerves,  or  an  injury  so 
slight  that  its  occurrence,  especially  in  a  child,  may  be  altogether  over< 
loMied.  Thus  Paget  ("  J//'/-  Timts  and  Gut.,"  1S64)  mentions  the  case 
of  a  boy  who,  when  an  infant,  had  had  his  let)  arm  violently  pulled  by 
a  little  brother;  the  limb  appeared  altogether  powerless  for  a  long  time 
afterward,  and  it  rem.iincd  permanently  weak  and  much  smaller  than  the 
other  one.  The  employment  of  force  to  reduce  a  dislocated  shoulder  has 
sometimes  been  attended  with  like  consequence*:  and  other  causes  which 
hivc  been  noted  wc  the  pressure  of  a  crutch  which  is  too  long  or  insufli- 
cienily  padded;  having  the  arm  forcibly  compressed  by  a  cord  (in  some 
countries  prisoners  arc  injured  in  this  manner) ;  and  amon^  the  water- 
carriers  of  Renncs  the  carrying  of  certain  large  vessels  with  h:mdles 
through  which  the  arm  is  p.isscd.  "  Crutch  paralysis"  is  not  uncommonly 
seen  in  hospital  practice  in  London  ;  aud  the  patient  is  often  unaware  of  its 
cause.  A  similar  effect  may  also  be  produced  by  lying  on  pne  side,  with  the 
weight  of  the  body  resting  upon  the  arm  ;  or,  more  often,  by  sleeping  with 
the  arm  across  the  back  of  a  chair.  But  in  most  instances  of  this  kind,  the 
sensibility  of  the  patient  bas  bcea  blunted  by  some  narcotic  poison,  or  at 
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Itast  hy  alcohol;  and  they  art  lomeiimes  spoken  of  as  ru«s  of  "! 
morning"  (UialysU,  on  iu:cy>iinl  ot  the  frequenc)' with  which  Satunlijri 
a  chotteti  by  the  lower  rUsnes  for  indiilgeoce  in  drink.  When  the  at 
doulilfiil,  the  axiUu  ;ind  neck  miiM,  of  course,  be  carefully  examined,  tail 
aneiirixm,  exo^itusix,  or  some  other  lunior  should  l>c  pre^^nt.  Some  \ 
believe  th.il  the  hrnchial  plcxiii  is  sometimes  a/fecled  l>y  external  cold,  i 
shall  presently  see  to  be  the  tjlsc  with  the  facial  nerve;  but  this  appeui) 
be  doubtful.  Mr.  Salter  ha*  lelated  ("(?»/* /fi»j/.  ^c/.,"  i868n«n 
ine.ich  of  which  caries  of  a  wisdoni  toolh,  besides  causing  severe  pamiDl 
ami.  led  a\so  to  a  paitial  paralysis  of  the  muscles  (p(  the  naioreofj 
"  reflex  "  paralysis,  as  I  shall  hereafter  have  to  define  that  icnnj,  w  lilt  I* 
patients  cotild  not  grasp  objects  with  the  hand,  nor  raise  the  hand  ni 
head,  nor  employ  it  in  dressing,  nor  hold  a  fork  at  dinner.  In 
instance  all  the  symptoms  vanished  as  soon  as  the  toolh  had  been  ritr 
and  the  pain  of  the  operation  hod  passed  olT;  in  the  other  inaiMt| 
feimilar  result  occurred  a  few  hours  after  the  same  trcalntcnl. 

It  a  comparatively  exceptional  for  the  whole  of  the  brachial  plnrntol 
paralysed  at  once  by  any  of  (he  causes  that  I  have  been  mentianinf]  " 
the  loss  of  power  may  often  be  limited  to  the  muscles  supplied  by  t1 
nerve.      In  such  cases  the  interpretation  of  the  symptoms  rmty  tie  so  i 
that  no  one  acquainted  with  the  rudiments  of  anatomy  could 
understand  them.     But  somclimcs  they  ore  of  a  more  recondite  . 
require  a  -ioincwhat  careful  study. 

Thus    particular   interest   attaches  to    paralysis  of  the   terrxUMi 
muscle,  supplied  hy  \hc  ftislenar  or  lonj;  fh,'ra(u  nerve.    That  ncrw.ia 
leaves  the  pli;xu>i  at  so  high  a  point  that  it  is  never  involved  when  ita( 
js  the  presaure  of  the  crutch,  or  sleeping  upon  one  arm,     Biiiii 
alfccted  by  a  blow  upon  the  shoulder,  or  any  other  severe  injurjWj 
jurt ;  by  carrying  a  heavy  weight  upi>n  the  shoulder ;  or  by  overn 
the  shoulder  miKcles,  as  in  the  case  of  mowert,  puddlert,  col)Um,( 
makers.     Sleeping  on  damp  ground  is  also  said  to  have  given  rise lOH 
even  ex)}0sure  to  draughts.     The  princi]>al  symptom  is  an  alieraluiBr 
position  of  the  scapula.     Even  when  the  shoulder  i*  at  reil,  withliMi 
hanging   down,    the  scapula,    as  a  whole,  is  drawn    slightly  upnt^ 
inward,  and  has  its  inferior  angle  tilted,  so  as  to  be  nearer  to  the  <^ 
column  than  the  rest  of  its  posterior  border.     But  what  is  especiallf  < 
terisiic  i.s  that  this  posterior  border  stands  off  a  little  from  the  p>>l^ 
back  on  which  it  should  rest,  forming  a  "wing'like  "   projection, 
peculiarities    are    greatly  exaggerated  when    the    patient  «  lotd  W] 
form  certain   movements.     Thus,  if   he  is  directed  to  lift  h»  ano  ' 
over  his  head,  he  finds  himself  unable  to  raise  it  above  the  level  I 
shoulder,  bcrausc  the  necessary  rotation  of  the  scapula  by  the 
cannot  be  cRccicd ;  but  when  once  another  person  has  moved  ttej 
to  the  proper  position  for  him  and  tixed  it  ihcTc,  he  acquires  the  | 
lifting  the  limb  to  whatever  height  may  be  desired.     Outing  the  am 
raise  the  arm,  the  scapula,  if  left  to  itself,  moves  furtheriban  ever  to* 
spine ;  and  where  both  serrati  happen  to  be  paralysed  together,  th>e  ivo) 
may  actually  come  into  contact  at  their  inferior  angles.     If  the  : 
is  brought  forward,  the  "wing-like  projection"  becoriMS  greatly  au| 
the  posterior  border  of  the  scapula  standing  off  so  as  to  leave  a  decpl 
in  which  one  can  place  one's  band.     Another  strmpiom.  according  Ml 
Poorc  [ "  C//H.  ^o^,  TVait/.,"  viii),  is  an  alteration  in  the  shape  of  the  <'^"" 
the  affected  side,  as  shown  by  the  cyrtometer.     He  finds  that  in  a 
person,  when  (he  arms  are  thrown  horizontally  forward,  the  chest 
flutlcncd  in  front,  its  lateral    diameter  being   increased.     When  ibotf 
paralysis  of  one  scrraius,  the  widening  faib  to  occur  on  that  side. 
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An  aflcctioD  of  more  frequent  otciirrencc  is  paralysis  of  the  muscles  »!>- 
plied  by  ibc  dreumfitx  nerve,  among  which  the  delteiii  is  the  chief.  This, 
loo.  may  result  from  direct  injury  to  the  shoulder.  According  lo  Erb,  it  is 
somciimes  caused  \>y  "  rheunialic  "  iilTections  of  the  nrliciilnlion.  One  must, 
however,  bear  in  mind  tliat  osteo-aithriiis  (to  whtrh  ciitrjse  l->b  doubtless 
refers)  is  commonly  atlcndctl  with  desfrw  tiim  of  tlic  long  tendon  of  the 
bicepi,  and  that  unless  ihts  slnicliirc  w  jierfcrt  the  arm  cjinnol  be  raised ; 
and  inability  to  lift  the  arm  frtiin  the  side  is  also  the  jwincijial  symptom  of 
paral)-sis  of  the  deltoid.  It  maybe  thought  thai  a  siilfident  proof  of  the 
existence  of  paralysis  would  be  found  in  the  pti-senre  of  atrophy  of  llie 
muscle,  which,  indeed,  is  often  so  marked  that  a  deep  groove  is  formed 
between  the  acromion  and  the  liead  of  the  hiimenis.  But  a  considerable 
degree  of  wasting  may  be  the  result  of  disuse  when  the  joint  is  diseased. 

Paralysis  of  the  >>tiiteul^<utanrous  nene  is,  of  course,  indicated  by  inability 
to  ilex  the  elbow  joint,  the  bice|K  and  bni>.-hialls  anticus  muscles  lieing  paia- 
lywxl.  It  must  be  borne  in  mind  that  the  supinator  longiis  (which  receives 
■IS  supply  from  another  source)  is  alw  a  ilexor,  and  the  [lalient  must  therefore 
be  lold  to  keep  his  hand  supinatod  at  the  time  when  the  power  of  the  other 
muscles  is  being  tested. 

Among  the  nerves  which  send  ItlamenU  to  the  hand  and  fingers,  the 
mvtculo-spiral '\s  much  more  apt  than  the  other  two  tu  1)e  sejuratcly  aiTecled. 
In  a  considerable  proportion  of  the  ca%*  of  paralysis  due  to  the  pressure  of 
a  crutch,  or  to  lying  on  one  side  during  the  deep  sleep  of  intoxication,  the 
DUiBculo-spinal  nerve  suffers  alone  ;  and  as  in  the  latter  ca.sc  the  triceps  often 
escapes,  it  is  probable  that  the  nerve  undergoes  comprestion  where  il  is 
winding  round  the  humerus,  and  after  it  hits  given  off  the  branches  to  that 
muscle.  The  e.ntcn.sors  of  the  wrist,  of  the  two  joints  of  the  thumb,  and  of 
the  RKtacarpo- phalangeal  joints  of  the  tingert  are  the  chief  other  muscles 
supplied  by  this  ner>e  ;  and  accordingly  one  sj-mptom  of  par.ilysis  of  it  is  a 
Hexed  condition  of  these  joints,  with  inability  to  straighten  them  ;  the  two 
remaining  joints  of  the  lingers  being  nevertheless  ca[uble  of  extension  by 
the  interos^i  and  lumbricales,  provided  that  the  me lacarpo- phalangeal 
joints  are  held  up  by  another  person's  hand,  or  in  some  other  w.-iy.  Another 
consequence  of  the  loss  of  power  in  the  extensor  muscles  of  the  wrist 
joint  is  impairment  in  the  extent  to  which  the  fmg^tv  can  be  ;^f .</./ upon  the 
palm.  Thus  there  is  no  other  nerve  the  paralysis  of  which  interferes  so 
much  with  the  motions  of  the  hand  as  does  that  of  the  musculo-spiral 
nerve. 

An  isolated  paralysis  of  the  median  or  of  the  ulnar  nerve  b  more  com- 
monly due  to  a  wound  or  injury  affecting  it  at  the  elbow,  in  the  forearm,  or 
at  the  wrist,  than  to  any  morbid  state  of  the  brachial  plextLs  above.  Tlic 
symptoms,  in  the  case  of  the  tneJian  nerve,  are  an  inaliiliiy  to  ii«e  the  flexors 
of  the  »Tist  and  fingers,  the  metacarpo-phatangeal  joints  being  alone  capable 
of  flexion,  by  means  of  the  intcrossei.  Indeed,  the  excessive  action  of  these 
muscles  is  apt  to  cause  an  over-extension  of  the  two  phalangeal  joints  of  the 
ftngeis,  and  especially  of  the  index  fmger. 

On  the  other  hand,  when  the  ulnar  nerve  is  paralyzed,  the  muscles  of  the 
little  finger  and  the  inlciossci  are  more  markedly  alTectcd  than  any  others. 
TIk  fingers  cannot  be  abdutted  nor  adductcd,  and  the  |utieni  is  unable  to 
flex  the  mciarcarpo- phalangeal,  or  to  extend  any  of  the  plialangeal  joints  of 
the  fingers.  There  being  nothing  to  antagonixe  the  tnutiion  excited  by 
the  common  extensor  and  llexor  muscles,  the  joints  in  question  become  dis- 
torted, so  thai  the  two  last  ph.-danges  are  over-flexed,  while  the  lirst  phalanges, 
on  the  other  hand,  ate  over -extended.  Accordingly,  the  prominences  of  the 
knuckles  arc  replaced  by  hollows  on  the  back  of  the  hand,  while  they  pro- 
ject toward  the  palm,  and  arc  the  more  noticeable  there  because  tlie  inter- 
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o»ei  and  two  of  the  lumbiicalcs  muscles  arc  atrophied.  The  fingen  of  a 
hand  tw  afTf ctcd  art  often  compared  to  the  ciaws  of  8  griffin ;  Fretu:h  wrilni 
iti)ctk  of  it  as  ihc  "mait  tn  griffe." 

The  jiroductioo  of  dcforraiiies,  in  affections  of  the  Dcrve  Ininlui,  by  o»- 
tnunion  of  the  muscim  which  arc  physiologically  the  antagonists  of  iboiellDl 
are  |i«ralyzed,  has  not  before  been  alluded  to:  hul  it  tnay  oc(mr  "m  evwr 
form  of  these  aflections,  and  often  complicates  the  symptoms  very  romiila- 
ably.  On  llie  other  hJUid.  at  very  advanced  periods  of  such  cases,  ibe  [ma- 
ly;!ed  inuM'tes  themselves  may  "'aste  and  shorten,  so  as  to  pioducc  distortion 
of  iirerisely  opposite  characters. 

it  by  no  means  necessarily  folloB-s.  in  all  cases  of  peripheral  paualt-sis,  tbt 
the  anatomical  distribution  of  the  ncivcs  is  strictly  adhered  to,  Erb  speab 
of  having  Nrcn  several  instances  in  which  the  deltoid,  biccjw.  l>r»Juilii 
amicus,  and  supinator  longus  were  chiefly,  if  not  exclusively,  attacked  ;  aaJ 
he  throws  out  the  suggestion  that  this  depends  upon  an  affection  of  ik 
sixth  cervical  nerve  where  it  is  emerging  from  between  tlic  scaleni.  In  «cl 
juitienti  the  arm  hangs  by  the  side,  and  the  elbow  cannot  be  flexed.  It  it 
remarkable  that  a  precisely  similar  affection  has  been  described  by  Duchcnae 
in  ncu'iy-botn  children,  as  the  result  of  traction  or  pressure  upon  ibc 
shoulder  during  birth.  Erb  *a}'$  that  he  has  himself  seen  two  casta.  <4  thii 
kind. 

Lastly,  one  mtut  bear  in  mind  that  in  exceptional  cases  a  morbal 
process  beginning  in  a  single  nerve  at  a  parti<  ular  spot  is  very  apt  to  p* 
upward  along  thai  nerve,  and  may  afterward  extend  to  other  nerves  wid 
which  it  is  connected.  Thus,  Dr.  Weir  Mitchell  relates  the  ease  of  a  nm 
who  received  an  injury  to  the  nerve  which  supplies  the  pcctoralU  major;  m 
the  third  day  he  was  attacked  with  pain  in  the  course  of  the  mettian  a»d 
musculo -cutaneous  ner^-es,  and  the  muscles  to  which  they  arc  dislribnied 
subscnuenily  became  paralyzed  and  wasted.  Another  patient  lirnued  te 
ulnar  nerve  at  the  bend  of  the  elbow  ;  and  about  five  months  afienrard  (Ik 
flexor  muscles  of  the  wrist  became  affected  with  paralysis,  those  ^u|if>lied  by 
the  median  nerve  as  well  as  those  supplied  by  the  ulnar.  In  the  rhaj 
on  Epilepsy,  1  shall  have  to  describe  some  still  more  remote  effecti 
injuries  to  nerves. 

In  some  cases  of  panlynB  due  to  lesions  of  the  nerve  tnmks,  the 
electrical  reactions  of  the  nerves  and  muscles  present  remarkable  modifira- 
tions.  These  have  been  miniitcly  studied  by  Eib,  Ziemssen,  ami  other*  tfl 
Germany  ;  and  more  recently  by  several  obsenxrs  in  this  country.  Um 
suppose,  for  example,  that  a  nerve  trunk  is  ctil  acrots,  or  that  a  mall] 
portion  of  it  is  crushed  in  an  injury  to  the  upper  part  of  the  limb, 
result  is  that  throughotit  the  whole  length  of  the  nerve  below  tlte  affectt^.] 
spot,  and  in  its  branches  (so  liir  as  one  can  test  them  without  al  the  saraeT 
time  stimulating  the  muscles),  the  excitability  boih  to  galvanic  and  to  I 
Gmtdic  currents  undergoM  a  progressive  diminution,  until  in  the  roune  d 
the  second  week  it  i*  cnlitrly  cxtingui»Jied.  so  that  not  the  sUghtcM  coo- 
traction  can  be  produrcd  by  the  application  of  either  form  of  clectiiritr  to 
the  nerve?.  Kut  in  the  muscles  the  reactions  arc  ver\'  different.  Ttey, 
too,  fail  to  respond  when  a  "  farad ic  "  current  is  applied  to  them.  Bat 
when  an  interrupted  "galvanic  "  current  is  employed,  they  contract  rooth 
more  readily  than  ondcr  normal  circumstances.  The  method  of  deteiminiiig 
(his  fiict  is  very  simple.  We  first  ascertain  what  number  of  celk  are 
required  to  excite  conirnctions  in  the  muscles  of  the  healthy  limb  which  rot- 
respond  to  those  paralyzed  ;  and  ihcn.  perhaps,  fmd  that  only  half  llutlnumbti 
is  needed  to  excite  contr;iiitotis  in  the  muscles sup]>lied  by  the  injured  i>er  ' 
Indeed,  ihcy  cui  often  be  thrown  into  vigorous  action  by  a  current  wh 
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is  too  feeWc  to  give  rbe  to  «iy  unxation.  Moreover,  there  is  what  is 
termed  a  "  qnaliutive  "  change,  i.t.  the  order  in  which  the  two  poles  re£f>ec- 
livcly  excite  contractions  lEaliercd.  So  far  rtomconiiaciiunat  ihenrament 
of  c)o§ure  with  the  caihodc  (C.C.C.)  being  now  ihc  most  marked  effect, 
(here  b  often  as  much  or  cverf  greater  contraction  when  the  circuit  is  com- 
pleted with  the  anode;  while  instead  of  cathodal  opening  contractions 
(C-O.C.)  being  the  last  of  all  to  appear,  they  may  precede  the  anodal 
opening  contractions  ( A. O.C).  Lastly,  the  contractions  them.telves  are  slow 
and  protracted,  and  resemble  tonic  spasms  rather  than  the  short  clonic 
movements  which  occur  in  healthy  muscles  when  stimulated  by  galvanic 
carrents. 

Very  little  progress  has  hitherto  been  made  toward  the  explanation  of 
thote  remarlmble  facts.  I'he  seeming  paradox  thai  mutctet  insensible  to 
powerful  laradic  currents  should  ncvcrthelc3»  r««)>ond  to  very  weak 
galvanic  currents  has,  indeed,  been  accounted  for  by  Neumann,  who  has 
shown  thai  it  depends  upon  their  requiring  a  current  to  |Mst  for  some 
length  of  time  before  they  can  react  to  it.  Momentary  galvanic  currents, 
even  wlien  of  considerable  strength,  are  found  to  be  a.t  inoperative  as  faradic 
currents  themselves.  But  why  the  muscles  should  be  incajiabie  of  responding 
to  currents  which  arc  only  of  brief  duration,  and  why  they  should  be  sensi- 
tive to  weaker  galvanic  currents  than  under  normal  conditions  we  cannot 
at  prcMnt  say. 

It  leemn,  however,  to  be  established  that  the  peculiar  reaction  in  ques- 
tion, X),  well  as  the  los  of  electrical  irritability  in  the  tnink  of  the  nerve 
below  the  seat  of  injury,  are  coincident  with  and  indicative  of  a  very 
remarkable  series  of  degenerative  changes  which  have  been  shown  by 
several  observers  to  affect  the  structure  of  the  jiartx  lurnlyied.  Erb  has 
accordingly  proposed  to  designate  as  the  "  reaction  of  degeneration  "  ihc 
presence  of  incmsod  galvanic  excitability  in  a  muicle,  when  associated  with 
din>ini«hed  £aradic  excitability.  Within  a  few  days  after  the  occurrence  of 
any  severe  lesion  of  a  ncne  trunk,  the  whole  length  of  the  ncn-c  below  is 
found  to  have  its  fibres  greatly  altered.  Their  medullary  sheaths  break  up 
into  fatty  grannies,  and  it  is  even  doubtful  whether  the  axis  cylindera 
remain  undestroyed.  At  the  »arae  time  the  neurilemma  everywhere 
undergoes  a  greatly  increased  development ;  first  it  becomes  crowded  with 
corpuscles,  and  these  presently  develop  into  spindle  cells  and  fibres,  so  that 
Ihc  nerve  trunk  itself  becomes  much  denser  and  harder  than  before.  In 
the  muscles,  too,  similar  changes  take  place,  and  these  have  been  investi- 
gated by  F.rb.  The  fibres  themselves  gradually  diminish  in  size,  and  their 
striaiion  lieromes  indistinct ;  but  their  nuclei  multiply,  and  the  connective 
material  between  them  is  crowded  with  cells,  which  after  a  lime  undergo 
development  into  fiesh  fibrons  tissue.  If  the  injury  to  the  nerve  should 
remain  unrepaired,  the  muscular  fibres  wwte  siill  further,  and  at  length 
disappear.  Thiw  the  whole  substance  of  the  muscle*  is  at  last  converted 
into  a  whitish  yellow,  flattened  mass  of  dense  fibrous  tissue,  in  which  no 
striated  fibres  can  be  discovered.  It  often  includes  in  its  interstices  a  Urge 
number  of  adifioM;  cells. 

The  cau)«  of  these  curious  changes  is  at  present  unknown.  Tlic  easiest 
way  of  explaining  them  would  be  to  attribute  them  to  the  extension  of 
an  inflammatory  ]>rocess  along  the  nerve  from  the  seat  of  injury.  Hut,  as 
Erb  remarks  they  ought  not  then  to  be  confined  to  that  part  of  the  trunk 
which  is  to  the  peripheral  side  of  the  lesion,  nor  should  they  be  traceable 
through  a  plexiu  or  be  accurately  limited  to  certain  fibres ;  nor  should  they 
occur  simultaneously  in  distant  muscles,  or  in  those  which  are  placed  in  the 
upper  part  of  a  limb.  He  believes  that  in  some  way  they  depend  directly 
upon  Ihc  separation  of  the  affected  structures  from  the  nervous  centres. 
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It  must  not  be  supposed  that  th«  commcMiccfDrai  of  dcgcncntim 
in  the  periphcrsl  nvrvm  and  inti.>clc«  is  nccn&arily  2  proof  iluttbct 
above  has  undergone  permanent  and  irremediable  injury.     On  tlitt 
these  stnictiim  pot«e!iS  extraordinary  powers  of  regeneration.    £<ni 
the  muscles  have  for  several  weeks  exhibited  the  "  reaction  of  dcgci 
it  often  happens  thai  the  connection  between  their  nerves  and  the t 
ia  at  length  gradually  restored.      ICrb  has  noticed  in  such  cana  ^rr' ' 
anomalies  in  the  rcjtciions  of  the  nerves  and  muscJcsrcspeciivel) ' 
and  other  stimuli.     Nerves  that  have  cotnplclely  recovered  thu 
transmitting  volitional  impulses  may  still  remain  devoid  of  iJi  ■: 
by  faradic  or  galvanic  currents ;  or  if  their  regeneration  should  cucj 
early,  they  may  regain  their  sensitiveness  10  both  kiodi  of  cwnll 
the  muscles  have  ceased  to  present  the  "  reaction  of  deiceoenlioa.'^ 
reaction,  indeed,  a  itself  never  persistent  for  any  great  lengtkaft' 
the  original  injury'.     If  the  neive  Uls  to  undergo  repair,  and  ik  1 
fibres  begin  to  disappear,  their  excitability  to  galvanic  cnrrenlii 
begins  to  diminish,  and  at  length  it  becomes  extinguished ;  and  mi< 
regeneration  of  the  nerve  does  occur,  the  muscles  commonly  di^jiUfili 
rather  than  an  increased  galvanic  iiriiabiliiy  while  it  is  going  A' 
»ome  lime  after  the  normal  conditions  have  in  all  other  respects  bCM I 
pleiely  restored. 

On  the  other  hand,  it  b  only  when  the  original  lesion  ofl 
trunk  is  of  a  certain  degree  of  severity  that  the  "reaction  ofdcg 
presents  itself.     In  the  slighter  forms  of  paialysu,  such  as  thai  dMiOf 
prenenre  of  a  crutch,  or  to  compression  of  the  brachial  pIcaasM  ' 
spiral  nerve  during  sleep,  both  the  muscles  and  nerves  often 
normal  irritability  both  to  taradic  and  to  galvanic  currents. 

AffKtiens  of  Seiuaticn. — Nerve  trunks  possess  sensory  bcndctoKC" 
tions,  and  these  too  may  be  impaired  by  the  simc  lesions  which  cauK 
Thus,  if  we  still  take  the  brachial  plexus  by  way  of  illustration,  «cfi 
affections  of  its  nerves  may  completely  extinguish  the  transmiaMBtf 
impressions  from  all  parts  of  the  limb  to  which  those  nerves  aiC 
and  may  likewise  render  the  patient  unable  to  feel  a  prick  or  acuti 
cold,  or  the  passage  of  a  galvanic  current.     The  resulting  Ion  of 
sensation  is  termed  AnECslhcsia,  while  the  incapacity  to  feel  pKDM 
guishcd  as  Analgesia.  They  do  not  neccs&arily  accompany  ODe  aiiOll>B< 
Mitchell  relates  two  cases  in  which,  without  the  slightest  impttniMil' 
sense  of  touch,  there  was  great  diminution  io  the  susceptibility  ta;* 
patient  experiencing  only  a  slight  pricking  sensation  when  ■  \ap 
was  Tun  into  the  palm,  and  the  other  being  scarcely  sensitive  to  tie 
wire  brush.     In  ordinary  cases,  however,  this  instrument  isa  tooiK 
test   for  the  presence  of  minute  degrees  of  susceptibility  to 
pressions.     As  I  have  staled  at  p.  345,  the  part  to  which  it  isa] 
be  pcifecily  dry.    Dr.  Mitchell  says  that  if  no  sensation  can  be 
it,  one  may  generally  conclude  that  the  loss  is  absolute,  but  that  oa 
occasions  the  use  of  it  has  saved  him  from  despairing  of  cases  wtotk 
aeeaed  altogether  hopeless. 

On  the  other   hand,  there  are  all  possible  degrees  of  anssi' 
a   point  at  which  very  careful   investigation  is  necesary  to  show 
transmission  of  iniprcuions  is  not  perfect.     The  t>»t  wa)«  of  d' 
very  slight  anxslhesia  ate  to  bring  the  lip  of  a  feather  gently  upon  I 
face  of  the  skm,  or  to  touch  a  single  hair  with  a  needle  or  the  cd|( 
knife.     If  the  patient  can  feel  this  on  one  iiide  but  iwt  on  the  otl>er,  ■ 
tion  is  to  some  degree  impaired.     Or  a  [»ir  of  compasses  may  be  *fA,\ 
taught  by  E.  H.  Weber,  the  object  being  to  delenniae  at  what  distaiKc 
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points  oal  thai,  4^^^^B  the  most  correct  rCHUIts  thsl 
e,  one  must  cover  ih^pSn^^s  eyes,  keep  the  jiart  whirh  a 
petfcctly  SI  reM,  and  applir  the  compaas  poinb  (whir.h  vliuuld 
fighily  ui>on  (he  vuriiice  of  the  skin,  t>ui  with  e<tuB!  (oue,  at 
line  lime,  and  in  a  line  beuin^  a  definite  relation  to  the  axLs  of 

e  a  great  mistake  to  uippose  that  in  all  affections  of  a  mixed 
the  moKular  nualysis  and  the  loss  of  cutaneout  ^lensation  are 
loal.  Very  often,  paniculaily  where  the  disease  ur  injury  a  of 
erily,  there  a  little  or  no  anicsihoia.  although  the  Uon  uf  [)ower 
04-  lerfiation  may  be  quickly  regained  wnile  the  [nraly»is  it 
led  from.  In  ex[ilanalion  of  theseEacts,  Dr.  Mitrhel)  suggesits 
try  centres  are  readily  alfccled  by  very  feeble  imputie:!,  whereas 
It  unable  to  respond  unless  their  stimulus  is  convejred  to  them 
mts.  An  be  points  out,  this  supposition  accords  with  the  well- 
lai  by  irritation  of  the  ulnar  nerve  at  the  elbow  one  can  excite 
more  readily  than  motion.  And  it  is  further  supimrted  by  the 
BpplKatioQ  of  galvanic  currents,  described  at  p.  350.  Forthetc 
hat  the  severity  of  the  lesion  ofa  nerve  may  vary  greatly  indilTer- 
of  which  uc,  nevetthelew,  attended  with  absolute  loss  of  volun- 
I  the  muKlcs  uipitlied  by  tl.  I  am  not  aware  that  aiix^thenia 
onaccompanied  hy  motor  [Kuulyiiis,  from  lesion  of  a  mixed 
And,  on  the  other  hand,  it  seems  probable  that  a  cerLiin 
tensity  of  leuon,  as  measured  by  the  presence  and  duration  of 
>o  of  degeneration,"  will  be  found  to  be  constantly  atten<led 
ic&l  of  sensation. 

irmptotn  of  affections  of  iIk  nerve  inink» — and  one  which  like- 
lett  in  their  sensory  fibres — is/a/».  It  is  by  no  mean«  con- 
M,  and,  indeed,  is  wanting  in  nvost  cases  of  oidinary  ])eri|)heral 
t  cotDiDonly  exhibits  in  a  more  or  less  marked  degree  the 
£h  will  be  hereafter  described  as  those  of  neuralgia,  and  is 
ily  to  those  parti  of  the  skin  to  which  the  diseased  or  injured 
-ibnlrd.  It  in  sometimes  due  to  neuritis;  and  the  trunk  of  the 
tea,  in  thin  penons,  be  felt  to  be  swollen  and  exceedingly  tender. 
OS  it  is  periodic,  returning  every  day  at  about  the  same  hour, 
■Id  the  UtICT  part  of  the  day.     There  is  a  •ipecial  variety  of  it, . 
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the  limb  to  hang  dovn  has  the  sane  etkcl.  It  is  relieved  by  motsiMilDf 
the  skin,  and  two  of  Dr.  Mitchdl's  patieDts  always  carried  a  Ixiitle  of  waiei 
and  ii  ^jmDge,  and  would  not  ullow  the  afleclcd  part  to  btxome  dry,  even  for 
an  iiisunt.  In  cciirie  of  time,  the  Kvcre  suflcnn^  caused  by  thin  c-ondiuoa 
often  leads  to  a  general  irritability  of  the  nervous  system,  allied  to  hysieru. 
Tlie  patient  may  then  (Complain  of  h)-perKstbesM  of  (he  whole  bod^. 
pariiaibrly  when  the  aurfa<^c  is  dr>'.  Dr.  Mitchell  speakx  of  two  luib 
persons  an  having  found  ^omecase  in  walkiDfj  from  ponrtng  waitrr  into  ibn: 
1)00  ts. 

'I'hi.t  iMfculiar  kind  of  pain  scents  never  to  occur  in  parts  which  have  beat 
rendered  aliogtiher  anauthctic  by  the  complete  division  of  their  nerves ;  not 
doeK  it  ai-ciinipaay  the  subjective  sensations  that  are  so  often  referred  to  ibe 
diital  ends  of  limbs  which  have  been  amputated.  From  these  fads  Dr. 
Mitchell  argues  that  its  immediate  cause  is  some  change  in  the  peripheral 
extremities  of  the  nerves,  rather  than  in  the  trunks  above.  Such  an  O|i4iiios 
IK  >trerigtheiied  by  the  cireumBtance  that  the  inleguiaent  of  the  parts  tn  which 
the  pain  seems  to  have  its  scat  is  liable  to  a  special  chanite,  to  wliich  Sir 
Jaincs  Paget  first  gave  a  name — that  of  "  Glossy  Skin  "  ("  J/rrf.  Timei  ami 
C*n.,"  1864,  i).  The  surface  then  shines  as  though  it  Iwd  lieen  vamisbed. 
Or,  in  Paget'}  words,  "Ihc  fingen" — for  they  are  most  often  afletted— 
"  iMfcoiue  tapering,  smooth,  hairless,  almost  void  of  wrinkles,  glossy,  pink, 
or  ruddy,  or  blotched  as  if  with  permanent  chilblains."  An  eruption  of  f 
])ointed  vesidcs  (somcnhat  like  those  of  cctema)  is  also  of  comtnoo  o«n 
renre ;  or  bullae  may  form,  which  afterward  ulcerate ;  or  painless  whit 
leading  to  shedding  of  the  nails.  Or.  again,  the  nails  thein^lves  tniyi 
become  arched  and  mcurved.  and  the  skin  mayshiink  away  from  their  rtxilSt 
leaving  the  sensitive  matrix  partly  exposed.  Parts  which  are  the  sot  <i 
caiLtalgia  arc  slightly  wanner  than  those  on  the  opposite  side  of  the  body  ; 
whereas  the  general  effect  of  injuries  of  the  nerve  trunks  b  to  lower  ibe 
temperature ;  sometimes,  as  in  some  cases  of  Hutchinson's,  by  as  many  as 
eight  or  ten  degrees  Fahrenheit. 

Another  occasional  result  of  morbid  conditions  of  the  nerves  of  a  linb  is 
a  painful  sttvllitx  of  one  or  more  a/  its  artUuhliant,  which  may  go  on  M 
anchylosis,  and  greatly  increase  the  deformity  and'  the  dbablciueni  expcn- 
enced  by  the  palient.  'I'he  arthritic  effects  of  injuries  to  nerves  have  been 
especially  insisted  on  by  Dr.  Mitchell ;  ihey  arc  analogous  10  the  joiM 
affections  which  occur  in  certain  diseases  of  the  spine.  'ITicy  are  in  ibt 
highest  degree  rebellious  to  treatment.  Erb  also  mentions,  as  sometiina 
following  paralysis  of  the  musculo-spinal  nerve,  a  thickening  of  the  tendons 
at  the  back  of  the  wrist — 3  circumscribed,  painless  swelling,  of  the  sise  of  * 
haxcl  nut,  evidently  due  to  their  having  been  exposed  to  locchanica]  stiaia, 
in  consequence  of  the  flexed  state  of  the  joint. 

These  various  conditioDs  appear  to  be  sure  indications  of  the  exbtence  of 
some  disease  affecting  the  nerves  of  the  parts  concerned.  But  they  do  not 
necessarily  depend  upon  a  definite  lesion  of  the  nerve  trunks  themselirts. 
Paget  mentions  two  casrs  in  which  glosuness  of  the  fingers  developed  itself 
as  the  result  of  ncvralgia  after  shingles.  Ur.  Mitchell  relates  one  in  which 
it  was  due  to  a  chronic  affection  of  the  spinal  cord.  And  some  years  ago 
Dr.  Moxon  had,  in  Guy's  Hospital,  a  remarkable  case  in  which  a  preriiclj 
similar  stale  of  the  fingers  was  caused  by  a  mediastinal  tumor. 

Diagnosis. — With  regard  to  the  diagnosis  of  affections  of  the  nerve  trunks 
I  need  sny  but  little,  m,  there  in  seldom  much  difhcully  about  it  when  once 
one  is  familiar  with  their  various  symptoms.  SonK-iimcs,  indeed,  progrettixc 
muscular  atrophy  in  an  early  M.ige  might  be  mistaken  for  the  piraUm 
resulting  from  Itsioo  of  a  nerve ;  panictiLuly  if  the  deltoid  muacJc  diou' ' 
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be  alone  aflcctcd,  ot  the  interossei  and  the  musclet  of  the  Itlilc  Rnge-r.  The 
apphii^ition  of  fjalvanic  and  limdic  currents  to  the  jjonlyxcd  muscles  woutd 
clear  up  the  doubi  in  wmc  cases,  but  not  in  all. 

Hdvin^'  a^eitaincd  that  ihc  ))ar3l)'sis  is  of  periphnul  origin,  one  mast 
not  omit  lo  search  for  all  pos&ible  causes  of  i;om|irewi«n  o(  ihc  ncncs. 
Some  year^  ago  a  woroan  came  to  Guy's  Hospital  complaining  of  numbness 
and  loa^  of  po«r«r  in  ihe  right  arm,  which  symptoms  (nIic  laid)  had  already 
been  of  six  monlits'  duration  ;  she  was  found  to  lutve  a  (.anccrou^  growth  in 
tbc  breast,  which  had  extended  lo  the  axilla  and  involved  ihc  nerves  of  the 
brachial  plexus.  One  must  also  bear  in  niind  the  jKis-ibility  that  the 
paralysis  may  be  "  reflex,"  and  due  lo  irritation  from  di^ca.sed  teeth  («cc 
p.  348). 

In  the  kiircT  limbs,  the  roisaiie  which  one  is  most  likely  to  make  is  that 
of  attributing  to  an  affection  of  Ihe  spinal  cord  a  (laraly^is  really  due  to  B 
pelvic  lunwr  compressing  Ihe  sacral  plexus,  or  to  a  iiwa  uraicd  in  one 
iliac  fowa  and  interfering  with  the  branches  of  the  lumtnr  ncr^-es.  In  1S76 
a  woman  died  in  Guy's  Hospital  who  had  for  ten  yean  iiail  paralj-tik  of  the 
sphincters  of  the  bladder  and  rectum,  and  who  for  seven  yean  had  had  loss 
of  power  and  sensation  in  the  legs  below  the  knee-joints,  so  that  she  was 
uniUik  to  walk,  but  could  crawl  aboui  on  her  hands  and  knt-es.  I'hc  cause 
was  found  by  Dr.  Goodhari  to  be  a  large  abscess  in  the  [lelvix,  dependent 
upon  disease  of  the  bone*,  through  the  middle  of  which  the  cords  of  Ihe 
sacral  plexus  ran. 

The  prtgnosis  of  the  different  paralytic  affcclions  that  may  result  from 
lesions  of  tbe  nerve  trunksof  a  limb  de[)cnds  u|)on  their  nature  and  «cvcrity, 
Mofit  of  the  cases  that  come  imder  the  care  of  the  physi<aaii  gel  well  sooner 
or  taicr.  and  one  can  do  mtich  by  treatment  to  hasten  their  retuirery.  Thus 
crutch  paralysis  commonly  pases  off  in  a  week  or  fortnight;  that  which 
follows  compKasion  of  tbe  nerves  duriitg  sleep  more  often  la.>iu  from  four  to 
six  weeks,  and  may  be  prolonj;ed  for  sevemi  months;  [hat  which  i»  <.au»ed 
by  violent  injury,  or  c\-en  by  severe  stretching  or  bruising  of  ihc  nerves, 
generally  lasts  more  than  a  year,  and  may  never  be  entirely  removed.  Bvcn 
aAei  very  long  periods,  improvement  sometimes  lakes  place.  Dr.  Mitchell 
says  that  only  the  careful  notes  that  he  made  could  have  convinced  him  of 
the  extent  to  which  r^loration  of  function  was  found  to  have  taken  place,  in 
some  of  the  worst  cases,  at  the  end  of  three  or  four  years. 

As  may  be  inferred  from  what  has  been  stated  above,  mast  valuable  aid 
in  Ihe  prognosis  of  this  form  of  paralysis  is  alTorded  by  an  examination  of 
tbc  electrical  reactions  of  Ibeafli'eclcd  parts,  tn  cases  which  are  to  terminate 
lapidly  io  recovery,  the  muscles  and  nerves  retain  their  normal  irritability  ; 
in  those  which  are  to  run  a  protracted  course,  the  muscles  present  the 
"  reaction  of  degeneration."  In  cases  which  arc  incurable,  the  susceptibility 
to  every  form  of  galvanic  stimulus  is  altogether  extinguished. 

Tfeaimtnt. — Electricity,  however,  is  useful,  not  only  as  a  guide  to  prog- 
Dosis,  but  also  in  treatment.  There  is,  indeed,  still  much  uncerlainly  an  to 
bow  it  acts,  but  all  writers  are  agreed  that  it  is  benelicial.  SomclimeK  its 
effects  are  extraordinary :  after  a  single  application  of  farudic  or  galvanic 
currents,  the  paiienimay  .suddenly  find  that  hccan  perform  movements  which 
he  had  for  weeks  or  motiihs  been  unable  to  accomplish.  But  in  such  ca»» 
It  may  generally  be  assumed  tlut  the  n^neralion  of  the  affected  parts  wa.t 
already  far  advanced — tliat  they  were,  m  feci,  on  the  brink  of  recovery— 
itMJependently  of  any  treatment.  At  earlier  periods,  the  action  of  electricity 
is  generally  less  striking,  and  anv  apparent  success  from  it  is  still  less  capable 
of  bearing  a  critical  scrutiny.  t)T.  Mitchell,  indeed,  speaks  strongly  of  the 
importance  of  tlte  um;  of  landic  or  galvanic  currents  at  the  earliest  possible 
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R)ciniei]t.  As  regkfds  the  choice  of  on«  form  of  electricity  rather  tbn  die 
other,  he  ndheres  to  a  well-known  nitc  which  has  been  laid  down  by  wveo) 
other  writers,  namely,  ihal  whichever  current  is  found  to  produce  mutcobr 
eontrai^tions  most  readily  ^ould  be  used,  The  idea  has  l>ecn  thM  by 
Mimulatiii^  ihc  mviB<rlcs  lo  contract  one  helps  them  in  keeping  ihcmsehcs 
well  nourished,  beiides  possibly  doing  something  lowaid  opening  up  the 
path  for  the  entrance  of  volitional  impulse*.  But  Erb  maintains  that,  if  Ibe 
''  rearlion  of  degeneration  "  is  present,  one  cannot  by  galvanization  hastn 
the  recovery  of  motor  power,  allhotigh  he  admits  thai  when  regeneration  hu 
once  <oinKicnced  its  progress  may  be  accelcialcd  by  such  irealment. 

In  employing  galvanijtation  in  the  treatmeni  of  paral^-sis  from  an  affec- 
tion of  a  nerve  tnank,  oneshould  use  the  *'  labile  "  method.  The  anode  is 
]>Iuretl  over  the  scat  of  leaon,  or  the  plexuaabove,  or  OD  some  "  indifferent " 
Kjjot.  Tlie  cathode  is  then  gently  moved  over  thcskin,  covering  each  of  ibe 
affected  muscles  and  nerves  m  tiim.  The  strength  of  the  eurrent  should  be 
such  as  to  excite  distinct  muscular  contractions,  but  not  to  cause  more  than 
a  slight  sensation  of  burning,  and  a  little  redness  of  the  skin.  Its  applici- 
tion  should  be  continued  for  about  ten  minutes,  and  at  intervals  of  Iweni)- 
fouror  forty-eight  hours.  If  the  faradic  apparatus  be  chosen,  its  tiropoln 
shotitd  be  held  in  one  hand  between  different  pairs  of  fingers,  and  they 
nhotild  be  placed  in  succession  over  the  various  muscles,  at  a  little  distance 
from  one  another. 

Another  method  of  rrealmeni  on  which  Dr.  Mitchell  lays  great  stress  is 
that  of  shampooing  the  affected  parts,  or  (as  it  is  termed)  of  "  massage  " 
Persons  have  to  be  speciall)'  Iniincd  for  the  performance  of  this  manipula 
tion,  which  requires  strength  and  endurance  as  well  as  gentleness,  for  it 
ought  to  be  continued  for  an  hour  at  a  time.  The  limb  should  first  be 
immersed  in  a  hot  bath.  Afterward  every  part  of  the  skin,  so  Ear  as  the 
paralysis  extends,  should  be  lighiiy  pinched  and  tapped,  and  moved  to  asd 
fro  on  Ihc  tissues  beneath.  Then  the  joints  arc  to  be  moved  in  turn,  and 
l.iatly,  the  muscles  must  be  gently  kneaded  and  roiled,  the  power  employed 
being  gradually  increased.     Dr.  Mitchell  says  that  at  the  eloac  of  the  siliiag 


the  temperature  of  the  limb  is  raised  by 


«"  Fahr. ,  that  the  rauiclet 


show  a  marked  increase  of  tone  and  respond  more  readily  to  faradiatioD, 
and  that  the  skin  may  be  intensely  reddened.  The  patient  feels  refreshed 
and  sleeps  better.  It  should  be  repeated  every  day.  A  further  ptoof 
of  [he  efficacy  of  "  massage"  is  that  when  it  is  carried  on  for  loo  long  a 
time  it  sometimes  causes  lumbar  pain,  headache,  nausea,  and  even  gnat 
exhaustion. 

For  persistent  anaathcsia,  Dr.  Mitchei!  recommends  the  application  of 
a  strong  faradic  current  by  means  of  the  electric  brush.  After  two  oi 
three  sittings,  he  has  commonly  found  sensation  beginning  to  return  in 
parts  which  were  before  completely  devoid  of  it.  He  has  also  eRtplo)wd 
counter-irritants,  especially  ra^  dipped  in  hot  spirit  of  turpeniine  and 
covered  with  oiled  silk.  This  affects  different  persons  very  differentlv, 
causing  unbearable  pain  in  some  individuals,  white  otheis  scarcely  fed  H, 
In  some  cases  he  savs  that  it  is  advantageous  to  apply  irritants  over  a  -ntj 
extensive  surface,  and  he  quotes  the  case  of  a  man  who  had  lost  senntiaB  in 
the  whole  arm  as  the  result  of  a  fall  on  the  shoulder,  and  who  corapletety 
recovered  after  having  the  limb  and  his  Ixick  severely  blistered  by  the  «jn. 

When  the  affected  nene  is  painful  and  tender.  Dr.  Mitchell  recommeiMls 
that  a  bag  of  ice  should  be  kept  constantly  applied,  both  by  day  and  bm 
night,  B 

Causalgia  may  to  some  extent  be  relieved  by  dresings  with  cold  wal*^ 
constantly  renewed.     The  injection  of  morphia  into  the  tissues  of  the  nfferwd 
port  was  also  found  useful  by  Dr.  Mitchell,  but  he  seems  lo  rely  main 
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upon  the  rq>cated  atiplication  of  l>lis(cra. 
almost  invdiiably  lulnitlta. 


Suoner  or  later  thb  forni  of  pain 


The 


account  which  I  huve  ffiven  of  the  aflectionK  of  s|>iiiitl  nerve«  la 
Appliuabic,  mutalit  matanJii,  to  ihowe  of  the  crunul  iienes  likewUe.  But  the 
latter  jxij^&c^t  particular  fiinctiuns,  which,  when  dijsorilemi,  {{ive  rise  to 
special  symptoms  that  mint  lic  scjurately  detcribcd.  I  Nhull  acconlingi)' 
discus  first  the  diKauex  of  the  m«tor  cranial  nervei  (the  liicial,  the  ninth, 
and  the  nerves  of  the  eyeball  muHcleit),  then  those  of  the  unsory  nerve  of 
the  &cc  (the  fifth),  and  laitty,  tho^  of  the  one  ntrvt  of  spteial sttse  (the 
I     olfactOT}-)  which  '\%  tell  wttliin  the  province  of  the  physician. 

^^K  Faeiat  Para/fsit.-^Thie  motor  division  of  the  seventh  nerve— the  portla 
^^mira,  or  Eacial  nerve — is  very  liable  lo  affections  whirh  destroy  its  conducting 
power,  and  are  consefjiienlly  attended  wilh  paralysis  of  the  rnuscli-s  U> 
which  it  is  dislrilniied.  The  patient  is  then  laid  to  suffer  from  fainal 
paralysis,  or  sometimes  from  HtW s  faraiysii,  in  commcmuriition  of  .Sir 
Charles  Bell's  grtrat  discovery. 

Of  the  causes  that  may  xive  ntfe  to  this  form  of  disease  the  most  frefjuoit 
i»  the  direct  action  of  C0^  upon  the  side  of  the  face.  Silting  al  the  open 
window,  whetlier  of  a  room  or  of  a  railway  carria^,  sleeping'  near  a  damp, 
cold  wall  or  with  the  face  exposed  to  a  draught  of  air — even  the  general 
trxiioiure  of  tlie  body  to  cold,  a.s  in  a  [lalient  of  Sir  Thomas  Watson's  who 
walked  almut  the  ilnrets  for  some  liAys,  without  shoes  or  stocking>,  during  a 
thaw — are  each  of  them  commonly  followed  by  facial  |jaialysis.  Such 
case*  are  sotwrlimes  spoken  of  as  "  rheinnatic,"  according  lo  that  wider 
acceptation  of  the  term  which  really  deprives  it  of  alt  meaning.  The 
Mipjiosilion  is  that  the  iJeriphcrnl  jwn  of  the  nerve  becomes  affected  with  a 
flight  inflammatory  swelling,  which  ([lerhaps  by  extending  into  the  stylo- 
mastoid foramen)  leads  to  compression  of  its  fibres.  Tlic  comjsiralive  rarity 
of  similar  ]jaral)-ses  of  the  spinal  nerve*  from  cold  may  dejiend  on  tlie 
Uiger  size  of  the  intervertebral  foramina,  and  on  their  greater  distanr«  from 
the  exposed  portions  of  the  nerves,  I'arotiti.s,  tumors  growing  in  the  sub- 
Stance  of  iIk-  iMTutid  gland,  swelling*  of  the  cervical  glands,  wounds  of  the 
cheek,  are  the  chief  other  causes  that  may  affect  the  facial  nerve  beyond  the 
tuiueducius  Fallopii.  In  its  counie  within  that  can.il  it  is  es|Kciatly  liable 
to  be  involved  in  the  severe  formf  of  disease  of  the  jietrous  bone  ;  caries  and 
ttecrosis,  ron«;<pienI  upon  scrofulous  inflammalion  of  the  tympanum  ;  or, 
more  rarely,  tumors  of  various  kinds.  Dr.  Moxon,  however,  has  recorded 
t"  Pati.  Trams.,"'  xx)  a  case  in  which  a  clot  of  blood  was  found  cBnitiressing 
(tad  destroying  this  part  of  the  nctvc.  It  seems  probable  that  a  nmiiar  con- 
dition, resulting  from  the  lupuirc  of  some  sm^ll  blood  vessel,  was  present  in 
an  ofl-<ii)Oted  ca.sc  of  Sir  Charles  Bell's,  in  which  facial  pandvsis  followed  a 
box  on  the  ear  ;  and  also  in  one,  related  by  Sir  Thomas  Watson,  of  a  man 
who  was  attacked  within  three  hours  of  havmg  a  fall  in  which  he  struck  his 
hip  and  his  elbow,  but  not  his  head.  On  the  cerebral  side  of  the  internal 
auditory  rocatcus,  the  facial  nerve  tnay  be  implicated  in  various  tumon^  and 
other  diseases  of  the  base  of  the  skull ;  or  its  origin  within  the  ]>ons  may  be 
aSTcctcd  by  morbid  processes  of  different  kinds.  Asa  rule,  sui-h  crises  are 
distinguished  by  the  circumstance  that  other  nerves  are  involved  at  the 
umc  time,  or  (hat  further  symptoms  of  encephalic  disturbance  are  preHenl. 
But  I  ha\-c  m)'sclf  met  with  an  instance  in  which  a  simple  [siralysis  of  the 
right  facial  nerve,  in  a  man  who  died  of  granular  disease  of  the  kidneys, 
was  found  to  be  caused  by  a  minute  spot  of  softening  which  existed  in 
the  pons,  rather  lo  the  left  of  its  centre,  with  a  jwrfect  little  cyst,  of  the 
siK  of  a  pea.     And  Dr.  Gowcrs  speaks  of  having  "seen  two  cases  of  seizure. 
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evidently  3)K>|>le<-ti<r,  in  which  th«  only  jiaraljsi't  that  followed  the  setnitei 
KCntetl  in  the  miiNcles  Mi|)|)1ieil  by  the  [Kirtio  diiru." 

Lastly,  it  .sometime*  h;l|l{lon^  tluit  weU-ntarked  {-M-hl  paralysis  oooio 
in  the  cuiine  of  some  cerebral  di.ieu.-'e  which  cannot  l>e  shuwii  to  affect  the 
nerve  In  any  sperial  manner.  I  am  n»t  now  referring  in  the  jartUl  l»^- 
cation  of  the  facial  mtiNcleM  in  ordinjiry  hemiplegia;  Mill  less  to  that  triudi 
iii  a  constant  feattiie  of  biilliar  |iaial)-us ;  biit  (o  such  cases  as  one  lo 
which  I  shall  hereafter  refer,  .-m<l  in  which  a  simple  fa<-ial  paral)^  ws  (he 
earlieit  svmjitom  of  tubercular  nieninKilitt.  Again,  I  liave  myself  had  a 
patient  who  wiui  attacked  with  Bell's  (laralysis  twenty^four  hours  after  the 
devcl»[)ment  of  an  eni|)lion  of  herpes  zoster  on  ihe  saine  side  of  the  bet. 
He  c-amc  l»  me  abnut  seven  weeks  afterward  ;  the  loKi  of  jKiwer  to  man 
the  lacial  miisrles  was  then  almost  complete,  and  the  "  reaction  of  degnie- 
mlion  "  was  found  to  be  present  when  the  elerlric;il  tax  n-a.>t  a]tplie<l.  The 
piiqilc  scars  caused  by  the  eruption  were  still  visible.  No  indication  of  anj 
oiieaae  alTecting  the  seventh  nerve  could  he  discovered  ;  and  1  was  inclint^ 
1o  regar«]  the  luralysis  as  reflex  in  its  origin.  He  aJowly  recovered,  bil 
not  nntil  after  trie  lapse  of  several  months. 

The  tymptoms  of  Bell's  jiaralysis  are  very  striking  and  preaent  loanT 
points  of  interest.  When  the  affection  bdeveloi>ed  to  the  fullest  powblt 
extent,  the  i>atten[  U  altogether  unable  to  move  the  mns<-l«s  .sujiplied  by  ox 
fai^ial  nerve.  Wlifthcr  he  frowns,  or  smiles,  or  laughs,  one  side  reimiw 
expressionless;  the  forehead  is  unwrinkleil,  no  creases  appear  round  th< 
eye,  the  cheek  .ind  chin  are  inarke<i  by  no  dimples,  ihe  angle  of  the  month 
remains  in  tlie  Kime  poKition  as  before.  When  he  tries  to  <:lose  the  eyelid 
fort^ilily,  ihnse  on  the  ]iara1yjred  i.)de  are  motionle«t;  Init  since  there  it  i 
physiological  iLssociation  between  forced  closure  of  the  eye  and  elevation' 
the  glot>e  (fur  protection  of  the  cornea  from  injury),  the  Utjer  action,  whic 
is  effected  by  certain  mtLScles  of  the  eyeball  through  the  third  nerve,  slitf^ 
goes  on  ;  and  the  eyeliall  is  involtintarily  turned  npward,  or  upward  and 
inward,  until  the  pnpil  is  hidden  beneath  the  n|)[)er  lid.  Ilie  actiora  of 
sjtitting,  whistling,  or  blowing,  are  alike  in<:apable  of  being  jwrforaint ',  llx 
sides  of  the  mouth  cannot  l>e  pursed  up ;  the  cheek  U  not  ht;)d  dote  to 
the  teeth  by  the  buccinator  miucle,  and  bulges  out  when  the  breath  b  (no- 
pelled  against  it.  For  the  same  reason,  when  the  {latient  miuticatCK,  tb; 
food  caimol  be  retained  within  the  «)iace  between  the  jaws,  and  cotlerCs  nut>)dc 
Ihe  teeth  on  the  atTected  side,  so  that  it  has  to  be  dislodged  by  the  fir^  ~ 
unless,  indeed,  the  hand  be  kept  pressed  against  the  cheek  ox  lon^;  at 
1^  on  eating,  [n  speaking,  he  pronounces  the  labial  consonants  indif 
tinctly.    ■ 

Tlie  degree  to  which  the  face  is  disturled  when  in  repow  varies  convidet- 
ably  in  ilifftrrenl  raset,  even  among  those  in  which  the  lom  of  volunurj 
power  is  complete.  In  some  {latienis  the  moulh  is  drawn  fiir  over  lo  the 
opjiosite  Mde.  the  eye  stares  fixedly,  and  ihe  <x>untenance  has  at  all  tirooi 
most  comical  asjiect.  This  seems  to  be  due  to  a  contrartinn  of  the  antag- 
onUt  muscles,  analogous  lo  titat  whi<*h  rausn  distortion  of  the  fit; 
when  the  interossei  are  paralyzed,  fint  perhajK  one  clement  in  it  it . 
absolute  lo«  of  tone  in  the  atfected  muscles,  which  may  occur  only  wh 
the  nerve  is  comj)letely  destroyed,  as  in  rasei  of  necrosis  of  the  temp 
bone.  For  1  think  that  in  most  of  the  so-called  "  rheumatic  "  cases  ih 
patient's  features  are  but  little  disturbed  while  they  are  ai  rest,  so  that  al 
cursory  glance  one  may  almost  fail  to  notice  thai  anything  is  amiss ' 
faim.  .Again,  even  when  he  is  altogether  unable  to  clone  llie  eye,  the  pnlpelxat 
aperture  may  ap]iear  but  little  wider  than  on  the  unafTeited  side,  and  tbe 
temor  tarsi  musrle  may  still  be  able  to  keep  the  tarhrymid  puncta  in  contxl 
with  the  globe,  and  to  prevent  ihe  tears  from  running  down  over  the  ch 
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)re  XYity  do  in  the  most  extreme  fnmis  of  ihc  diitcaai;.  Il  cren  appein  to  me 
to  be  probable,  xtlhough  1  do  not  know  ihai  the  fact  hasevcr  been  obKenred, 
that  during  sleep,  when  ihc  levator  palpcbra;  Is  relaxed,  the  eyelids  some- 
times approach  one  another  much  more  nearly  ihan  would  be  exiK;i:ted  froro 
the  pAticni's  inability  to  close  them  when  he  is  awake,  and  when  thai 
muscle  is  acting  in  opposition  to  his  efforts,  lo  this  way  one  may,  jierhafKi, 
find  an  explanation  of  the  not  infrequent  absence  of  coiijunciiviiisi,  which 
one  would  expert  to  be  a  necessary  result  of  the  irritation  from  panicles  of 
dust  settling  upon  the  exposed  eyeball.  As  fs  well  known,  the  conjunctiva 
is  very  apt  to  become  inflamed  under  such  circumntances,  and  the  cornea 
may  lose  its  transparency  and  even  ulcerate ;  but  Valleix  had  a  ca>e  of 
facial  paralysis  of  twenty  years'  duration  in  which  no  such  remits  took 
place.  In  the  daytime,  as  Trousseau  remarks,  the  patient  Is  able  to  com- 
pcnsaic  for  the  Eulore  of  movement  in  the  eyelids  by  bringing  the  globe 
Into  various  poslitoDS  so  as  to  wipe  it  upon  different  parts  of  their  inner 
surfaces ;  or  he  may  with  his  finger  push  down  the  tipper  Ud  and  rub  it 
gently  over  the  eyeball. 

.'Vmong  the  indirect  effects  of  facial  paralysis,  impairment  of  the  !>ense  of 
jme^  is  sometimes  mentioned  ;  and  it  Is  attributed  to  a  dry  condition  of  the 
corresixindtnj(  nostril,  which  results  from  the  esca{>e  of  the  tears  over  the 
check.  A  mueh  more  frequent  symptom  it  a  per^-crslon  of  the  sense  of 
ttute.  but  thlt  api>ean  to  be  directly  due  to  interruption  of  the  conducting 
power  of  a  branch  of  the  iierenth  nerve,  the  chorda  tympani.  Trousteau, 
for  example,  s|>eaka  of  a  man  who  said  that  his  food  tasted  like  "sail 
pla^iter ;  and  other  patients  have  experienced  a  subjective  metallic  or  >oiir 
taste  In  the  fore  jxart  of  the  tongue  on  the  affected  side  ;  or  a  loss  of  fwwer 
la  detect  acid,  sweet,  or  saline  flavors.  It  is  also  said  that  the  secretion  of 
saliva  may  be  diminished.  On  the  other  hand,  the  sense  of  Jiean'ngia  ofleil 
abnormally  acute  ;  there  n  an  augmented  senMbillly  for  all  musical  noiei 
and  sounds,  the  mtlent  hearing  a  watch  at  a  greater  distance  frorn  his  ear 
on  the  affected  tnan  on  the  healthy  side ;  there  is  aUo  an  increased  capacity 
for  the  deieclion  of  sounds  of  ^"ery  low  pitch  ;  and  there  may  I»e  a  subjective 
senMtion  of  hearing  an  acute  sound.  This  state  of  the  auditory  sen»e  has 
l)een  termed  "oxyakoia,"  and  there  have  been  different  opinion*  ax  lo  its 
caute.  Brown -Siqiiard  propounded  the  theory  that  it  Is  a  true  hyjier. 
siihesia  of  the  auditory  nerve  conserpicnt  on  paralysis  of  Its  blood  vessels 
through  the  va«>-motor  nerves.  But  l.iicjc  has  since  shown  that  it  is  a 
result  of  panlysit  of  the  ttA]>edlu';  muscle,  which  receive*  a  branch  of  the 
facial  nerve ;  its  antagonist,  the  tensor  tympani,  being  no  longer  opposed, 
keeps  the  membrane  too  much  on  the  stretch,  ("  /ierl  Klin.  Woek. ,  '  1874, 
Nos.  I4t  16.) 

Another  branch  of  the  facial  nen'e,  which  is  ofien  affected  in  Bell's 
paralysis,  is  that  which  goes  to  the  soft  palate.  Dr.  Sanders  has  shown 
{"  S<t.  Affd.  /our.,"  1865)  that  there  is  then  "a  vertical  relaxation  or 
lowering  of  the  corr»poRdinghalf  of  the  velum,  with  diminished  height  and 
curvature  of  the  posterior  palatine  arch,"  a  condition  which  he  believes  to 
be  due  to  loss  of  power  in  the  levator  palati  muscle.  In  certain  cases  the 
uvula  is  tamed  to  the  paralysed  side;  but  this  seems  not  to  be  constant, 
and  it  pOMcascs  little  significance,  inasmuch  as  lateral  deviation  of  the  uvula 
•ometimes  occurs  in  healthy  persons. 

It  sometimes  happens  that  i^k  fatiaS  ntrvtt  arc  paralyzed  in  the  same 
patient;  the  symptoms  arc  then  lo  a  certain  extent  peculiar,  so  that  such 
cases  have  been  dignitied  with  the  special  name  of  "  diplegia  facialis."  The 
chief  point  is  that  there  is  no  distortion  of  the  features  under  emotion  of 
any  kind.  The  face  remains  without  expression,  the  patient  laughing  or 
weeping  as  though  behind  a  mask.     Double  facial  paralysis  may  be  caused 
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by  a  new  growth  or  s  sypliiliiic  gutnroa.  involving  both  curves  ta  Hit  bue 
of  the  xkuU ;  htit  more  frequently  it  is  due  to  dbeasc  aOcciing  the  ti« 
petrous  bonct  separately,  or  to  the  sctioii  of  cold  upon  both  sides  of  the  (ux 
at  once  or  in  succession  ;  ur  the  facial  nerves  may  each  be  afliected  la  i 
different  way. 

The  commencement  of  Bell's  paralysis  is  sometimes  gradual,  someinMS 
sudden.  Among  the  lower  cUstes  it  often  hapi>ens  that  what  Arse  attracb 
(he  [uiiient's  notice  is  his  finding  hinuelf  unable  to  spit  of  to  whistle;  or  he 
may  lind  his  face  "  all  on  one  side  "  when  he  gets  up  in  the  morning,  hat* 
ing  gone  to  bed  well. 

I'hc  i/iagmtsii  oi  this  affection  ix  seldom  dlfhcult  when  it  U  fully  devel- 
oped ;  but  one  must  not  omit  to  notice  whether  any  other  nerve*  beside 
Ihc  seventh  arc  puralyicd,  for  if  such  should  be  the  case,  there  would  be 
reason  to  suspect  Ihc  pretence  of  some  new  growth  or  syphilitic  diiexe  at 
the  base  of  the  skull.  Even  when  Ibc  Iom  of  power  is  very  slight  ind 
incomplete,  one  can  for  (he  most  pari  easily  determine  i&  |>eripheral  oritio ; 
itbctraj-s  itself  by  a.  little  failure  of  expression  limited  to  one  side  of  the 
focc,  and  by  a  narrow  chink  remaining  between  the  <  losed  eyelids,  which 
arc  not  the  symptoms  that  accompany  a  partial  paralysis  of  the  facial  neire 
from  disease  of  the  brain. 

The  eourtf  of  Bell's  paralysis  varies  greatly  in  different  iiKtanccs.  When 
due  to  destruction  of  a  considerable  portion  of  the  nerve,  as  in  cases  of 
nccroiisof  the  petrous  bone,  it  is,  of  course,  permanent  and  incurable.  And 
although  recovery  is  possible  after  an  injury,  such  as  the  dinsion  of  the 
nerve  in  a  surgical  operation,  yet  this  seldotn  occurs  before  the  lapse  of 
several  months,  and  it  is  apt  to  remain  incomplete.  Even  where  the  affec- 
tion is  the  direct  result  of  exposure  to  cold,  it  may  last  from  four  to  six 
months;  but  sometimes  it  gets  well  much  more  rapidly,  the  patient  begin- 
ning  to  regain  power  over  the  muscles  at  the  end  of  tea  or  twelve  days,  asd 
recovciing  completely  within  a  few  weeks. 

Now,  it  might  naturally  be  expected  that  one  of  the  best  indications  of 
the  piobabtc  duration  of  the  affection  would  be  the  presence  or  the  abscare 
of  paralysis  of  the  higher  branches  of  the  facial  nerve,  the  chorda  lympani. 
and  those  to  thcstapcdiusand  paUlc muscles.  Dr.  Sandere,  however,  main- 
tained that  the  prognosis  is  not  more  unfavorable  in  cases  in  which  the  last- 
named  branch  is  implieated.  But  although  it  is  certain  that  the  palate  taay 
be  affected  when  the  paralysis  is  the  result  of  exposure  to  cold,  and  will 
ultimately  disappear,  yet  I  do  not  know  that  this  symptom  has  hitherto 
been  observed  in  cases  which  have  recovered  rapidly.  On  theoretical 
grounds,  one  cannot  but  suppose  that  it  must  indicate  an  extension  of  the 
morbid  action  along  (he  nctvefor  a  considerable  distance.  The  point  boot, 
however,  of  much  practical  iniportance,  because  we  seem  to  nave  in  the 
application  of  electricity  a  ready  method  of  determining  the  gravity  oi  an 
attack  of  facial  paralysis  from  its  very  commencement.  This  |>oint  has  been 
carefully  worked  out  in  (termany  by  Brenner  and  by  Erb.  From  their 
observations  it  appears  thai  there  are  two  forms  of  the  affection,  one  of 
which  may  be  called  mi/i/,  and  the  other  tevere.  In  the  first  form,  which 
gets  well  within  two  or  three  weeks,  the  muscles  and  nerves  of  the  jmralyied 
side  of  the  face  react  both  to  galvanic  and  to  faradic  currents  exactly  in  the 
same  way  as  on  the  healthy  side.  In  only  a  single  in.stance,  in  which  a 
rapid  recovery  took  place,  Brenner  deiecteyj  a  slight  and  transient  diminu- 
tion of  excitability  to  both  kinds  of  current.  But  in  the  srvtrt  form, 
including  a  large  proportion  of  those  cases  which  are  due  to  the  direct  action 
of  cold,  the  currents  give  rit^e  to  those  peculiar  effects  which  have  been 
descril>ed  at  p.  350,  under  the  name  of  the  "  reaction  of  degeneration." 
Indeed,  it  was  in  a  case  of  facial  paralysis  that  such  a  reaction  wna  first 
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Koliccd,  namely,  by  Bain-kcher,  in  1^59.  The  prognoaa  is  then  always  so 
far  unfavorable,  that  no  improvcincni  U  to  be  looked  for  until  ivro  or  three 
months  have  pa%cd,  that  a  complete  recovery  seldom  takes  place  before  the 
lapse  of  another  period  of  equal  duration,  and  that  more  or  Icis  weakness  or 
ftiffocss  of  ihc  anfccicd  muscles  totDetimes  remains  during  the  rest  of  the 
{Mineat's  life.  Ecb,  hovrcvcr,  dcscribcsan  intermediate  form  of  the  alTection 
in  which  the  excitability  of  the  nerves  is  not  completely  lost,  although  the 
ratiscles  preseoi  the  characteristic  »en»(ivenesi  to  feeble  galvanic  currents 
with  absence  of  faradic  contractility ;  such  cases,  he  says,  recover  in  from 
lour  to  six  weeks. 

In  severe  cases  of  facial  paralysis,  at  an  advanced  stage,  spasmodit 
a£fttliffKi  are  observed,  which  present  many  points  of  interest.  When  the 
patient  is  just  beginning  to  recover  voluntary  power  over  some  of  the 
muscles,  it  often  tuppens  that  the  eifort  to  induce  contraction  in  one  of 
(hem  causes  simultaneoiu  movements  in  muscles  of  a  different  jKirt  of  the 
face.  He  may  wish  to  move  his  eyebrow  or  lits  eye,  and  he  involuntarily 
draws  his  mouth  to  tliat  side  \  he  may  intend  to  close  his  lips,  and  he  linds 
that  he  abo  shuts  his  eye.  In  a  jKtlient  who  was  under  my  cure  in  1877,  the 
distortion  of  the  mouth  was  to  great  when  an  attempt  was  made  to  clo»e  the 
ri)(ht  eye,  that  my  clinical  assistant  actually  xunjiosed  the  left  side  of  the 
orbicularis  oris  to  be  |>aralyied.  Hiliig,  wlio  ha«  especially  studied  iheu 
curiou*  phenomena  {^'Areh.  f.  Ptyeh.,''  187a),  notei  that  ihcy  sometimes 
occur  while  there  is  abtolute  paralysis,  for  alt  volitional  efforts  of  the 
mitKles  which  ate  concerned  in  the  associated  movements.  It  seems 
difficult  to  avoid  tlie  inference  that  the  motor  impulse  must  find  its  way 
through  tlie  obstructed  part  of  the  nerve  along  the  fibres  which  have 
regained  their  conducting  power,  and  reach  the  peripheral  branches  by  some 
collateral  |iaih.  Rut  it  would  seem  that  Ihc  facial  nucleus  in  the  medulla 
oMongata  is  aUo  in  a  condition  of  exalted  irritability  in  many  cases,  for 
Hitzig  has  found  that  touching  the  aifected  side  of  the  face  sometimes  gives 
rise  to  spasms  which  may  even  involve  the  muscles  of  the  opposite  side. 
In  one  case  of  facial  paralysis,  contractions  actually  extended  to  the  muscles 
of  mastication,  ai>d  to  those  of  the  limbs.  The  occurrence  of  associated 
movements  U  commonly  a  precursor  of  the  return  of  voluntary  power  over 
the  paralyted  muscles.  They  generally  quickly  disappear,  but  sometimes 
they  seem  to  delay  recovery,  and  (according  to  Erb)  they  have  been  known 
to  last  for  as  many  as  thirteen  years. 

On  the  other  hand,  when  the  paralysis  is  (o  be  permanent,  tonie  eon- 
trattiinu  of  some  or  all  of  the  muscles  often  show  themselves,  which  seem 
to  hive  been  described  by  Duchennc  before  they  had  attracted  ihe  notice  of 
Other  observers.  The  result  may  be  an  elevation  of  the  angle  of  the  mouth, 
a  deepening  of  the  naso-labial  groove,  a  narrowing  of  the  palpebral  aper- 
ture, or  a  general  ex<igger.;ition  of  all  the  markings  on  the  affected  half  of 
Ihe  face.  The  features  are  sometimes  dragged  over  to  such  an  extent  that 
one  might  fall  into  the  error  of  supposing  thai  the  healthy  side  <v.is  the  one 
paratyied.  Duchenne  asscrled  that  whenever,  in  the  course  of  facial  paralysis, 
some  parlicular  muscle  recovers  its  tone  earlier  than  one  would  have  expected, 
one  should  be  prepared  for  the  supervention  of  tonic  spasm  in  it.  But  this 
Etalcmeni  seems  inconsistent  with  the 'fact  that  such  spasms  depend  upon 
the  occurrence  of  degenerative  changes  in  the  muscles  themselves ;  a  fact 
established  by  a  case  of  Hitzig's,  in  which  a  patient,  who  already  had  con- 
traction of  ibc  orbicularb  palpebrarum  from  a  former  seixure  of  Bell's 
paralysis,  was  attacked  a  second  time  by  the  same  disease,  without  the  muscle 
in  question  undergoing  relaxation. 

The  treatment  o{  facial  paralysis  is  still  a  doubtful  matter.  When  the 
discovery  was  Arst  made  that  the  muscles  in  many  cases  exhibit  an  aug- 
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mcnled  susceptibility  to  f^lvanic  currents,  most  obKrvers  jumped  lo  At 
conclusion  ihai  the  application  of  that  fono  of  clectriciiy  would  cure  rte 
diaease  more  quickly  than  the  faradiution  which  had  tiefure  l>een  emplond. 
But  in  1869,  Erb,  after  analysing  the  caites  which  had  tlieii  )m«ii  recorded, 
Mpressed  the  opinion  (*' Z>*«/fM«^«A(r'.,"  vi)  tliat  the  "severe"  fom, 
in  which  atone  the  reaction  of  defeneration  is  [>rcsent,  cannot  be  maieriillf 
shortened  in  iu  course  by  ^Ivanixation.  According  to  him,  the  consUM 
current  i.i  of  little  value  unlil  the  canductivity  of  the  iii;tves  Is  rc-mlablBfaed, 
but  he  believes  that  it  then  accelerates  the  recovery  of  voluntary  tiow«ro«a 
the  muNclert.  He  recommends  that  the  anode  should  be  placed  behind  the 
ear,  and  the  cathode  moved  over  the  [Mralyi«d  half  of  the  face  ;  or  dse  tlul 
the  two  |K)les  thould  Iw  placed  one  over  each  mutoid  proccw,  the  alTecIcd 
side  receiving;  the  anode.  In  mild  cases  h«  sap  that  each  application  of 
the  current  w  usually  Tollowed  by  increase  of  voluntary  jiowcr  over  the 
musclet.  It  must  not  be  forgotten  that  Diichennc  believed  that  fce 
attained  «till  better  mult«  from  larndiiatton;  he  spealcf  of  ca»c«  which  had 
lasted  for  yeant,  and  which  were,  without  exception,  cured  or  greatly  relieved 
by  this  procedure,  although  all  other  trciitincnt  hud  failed.  So  imprcsied 
was  he  with  its  potency,  that  he  regarded  it  at  CAjubic  of  inducing  secoDdiiy 
s])asm.s,  and  con«C(jucnily  advised  that  when  the  muscles  began  to  regain 
their  lone,  the  iniermisiions  of  the  battery  should  be  reduced  in  frequency 
lo  not  more  than  four  in  the  second.  He  did  not  indeed  recommend  that 
Cimdisation  should  be  laid  aside  altogether,  even  when  contractions  of  the 
affected  muscles  had  set  in;  but  he  suggested  that  they  should  also  be 
stretched  with  the  fingers  at  regular  intervals,  or  that  a  woodcit  ball  should 
be  carried  in  the  check. 

On  the  whole,  however,  it  would  appear  that  quite  as  much  is  to 
anticipated  from  ordinary  medicinal  treatment  as  from  electricity.  All 
most  recent  writers  recommend  leeches  behind  the  car,  blisters,  and  : 
doses  of  mercury  or  tolerably  large  ones  of  iodide  of  potassium,  as  the  belt 
remedies  for  facial  paralysis  during  the  first  two  weeks.  Erb,  in  pariieuUr, 
nys  that  the  iodide  has  appeared  to  him  to  materially  shorten  the  duration 
of  the  disease  in  some  "  severe  "  cases.  , 


Parahish  »f  Ikt  Ninth  pr  ffyp^gfDssetl  Nerv^. — This  b  a  comparatively' 
rare  affection,  but  is  attended  with  one  very  remarkable  effect — an  ex- 
treme degree  of  wasting  on  the  corresponding  side  of  (1«  tongue.  I  hate 
teen  two  cases  of  this  kind;  one  was  in  an  old  woman,  in  whom  a  cancerous 
nodule  (secondary  to  a  cancer  of  the  brcait)  involved  the  nerve  where  it 
passes  through  the  base  of  the  ^kull;  the  other  in  a  boy,  who  had  extendte 
caries  and  necrosis  of  the  atlas  and  neighboring  bones.  In  both  instances 
the  paraiyned  half  of  the  tongue  was  remarkably  flaccid  and  wrinkled; 
and  its  tip  wa.i  curved  round  toward  the  affected  side.  Similar  c^ses  have 
been  recorded  by  Dupiiytren,  Sir  James  Paget,  and  Mr.  Fiirlie  Clarke.  In 
Paget's  C3.*e  ("  CHh.  Trant."  \\\)  the  affection  was  caused  by  necro«U  of  a 
part  of  the  occipital  bone,  itself  resulting  from  an  injury.  Several  pieces  of 
dead  bone  were  removed  by  oiKration ;  a  few  da)-s  afterward  the  wasted 
part  of  the  tongue  began  to  grow  larger,  and  within  a  montlt  it  had 
reg^ained  its  former  sixe  and  muscular  power. 

Parafysis  of  Iht  7%ird,  Fourth  and  Sixth  Ntrvts. — Oftbemovemenlsoftbe 
eyeballs  some  are  direct  results  of  the  action  of  single  muscles;    while  the 
remainder,  for  which  several  muscles  are  brought  into  play,  arc  capable  of 
a  physiological  analysix,  far  more  exact  than  that  to  which  the  movements] 
of  any  other  parts  of  the  body  can  be  submitted-     And,  since  three  distinclj 
cranial  nerves  are  devoted  lo  them,  their  study  has  very  important  bearing 
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Dh  medical  diagnosis.  It  mighl  therefore  \x  expected  ihat  the  afTcclions 
these  nerves,  or  of  tUc  inosclcs  to  which  lliey  ate  severally  di-'(int>utcd> 
ihoald  be  taken  separaiely.  Bui  this  is  tmprarlirahle,  liecauoe  under  noimal 
conditions  ibe  two  eyes  are  always  moved  Kimtilianeotiily,  and  becaiiM;  the 
tnuscles  of  Qi>po&ite  si<tex  which  are  astociaie<]  together  are  often  not  the 
two  of  the  same  name,  but  one  of  a  certain  name  aiid  the  antagonist  of  its 
fellow,  receiving  nerves  from  different  source*.  For  examjile,  the  excernnl 
rectus  of  one  side,  supplied  by  the  sixth  nerve,  works,  not  with  the  txlmtai 
rectus,  but  with  the  inUmal  rectus  of  the  other  side,  a  muscle  which  receives 
its  brainch  from  the  third  nerve.  Now,  one  of  the  most  important  symptoms 
of  loM  oT  power  in  the  eaternal  rectus  b  a  deviation  from  the  nattiral  mnvc- 
inenis  of  theinternal  rectus  of  the  opposite  eye,  and  vicivertA,  so  that  the 
afleciions  of  these  muscles  have  to  be  disriiiMed  together. 

At  the  same  itme  it  must  be  borne  in  mind  that  two  of  the  ocular 
muscles  receive  each  the  entire  distribution  of  a  cranial  nerve,  the  eilcmal 
rectus  that  of  the  sixth,  the  superior  obli(]iie  that  of  the  fourth.  'Hie  con- 
swuience  i»  that  either  of  these  muscles  is  mote  likely  to  t>e  separately 
par^yied  than  any  single  one  of  the  rest,  which  arc  all  supplied  by  the 
third  nerve,  and  that  the  afl'ections  of  the  former  mutrlcs  are  far  the  most 
im|iortanl.  from  a  jwactical  jioint  of  view.  Moreover,  these  afTcction? 
present  differences  in  their  symptoms  which,  mutatis  mutandU,  arc  typical 
of  thote  which  characlerite  the  i»aral)^ifiof  all  the  olher  minclcs;  so  that  it 
is  in  every  way  convenient  that  1  shotild  describe  them  first,  and  in  full 
detail. 


in 
re 
th 


Parafyui  of  the  Sixth  AVnr.— We  have  wen  that  each  external  rectus 

must^^tc  \%  aswciaied  in  its  principal  movement  with  the  inlemal  rectus  of 

e  op|>i>siic  side.    Their  combined  funclion  is  of  the  most  simple  kind ; 

hey  merely  carry  the  eyes  to  the  right,  or  to  the  left,  without  any  change 
in  the  direction  of  the  vertical  axes  of  the  globes.  Thus,  if  an  externa! 
rectus  be  paralyzed,  the  corresponding  eye  cannot  be  moved  outward  when 
the  other  eye  is  moved  inward.  Let  us,  for  example,  suppose  that  «  patient 
;has  his  Itft  sixth  nerve  paralyzed.  The  result  is  that  he  is  unable  to  look 
ith  his  left  eye  at  any  object  to  his  left.     If  we  hold  a  candle  before  him, 

,nd  move  it  to  his  right  side,  his  two  eyes  follow  it  until  the  right  one  has 
the  edge  of  its  cornea  touching  the  external  canihus,  and  the  left  has  a  small 
part  of  its  cornea  buried  beneath  the  carnucle.  But  if  wc  now  carry  ihc 
candle  to  his  left  side  the  right  eye  alone  follows  it ;  Ihc  left  remains 
molioniets  and  looks  straight  forward,  or  may  perhaps  perform  a  slight 
zig^.iging  movement  to  the  left,  under  the  combined  influence  of  the  two 
obliqui.  The  further  the  object  is  carried  to  the  left  the  greater  is  the 
diiTcrcnce  in  the  directions  of  the  two  eyes  ;  and  this  primary  det'iation  or 
S^iiU  M  once  clears  up  the  nature  of  the  case,  when  the  paralysis  is  com- 
plete. Bui  if  the  lois  of  power  is  partial,  [he  alTecccd  eye  may  lag  behind 
Its  fellow  until  it  has  already  moved  some  distance  to  the  left;  and  no 
obvious  squint  may  declare  itself.  In  such  a  case,  one  can  generally  make 
out  the  nature  of  the  defect  by  covering  the  right  or  healthy  eye;  the 
patient  then  discovers  that  he  has  not  got  his  left  eye  fixed  upon  the  object, 
and  he  accordingly  moves  that  c>'e  further  to  the  left.  This  change  in  its 
position  may  itself  be  readily  detected  by  a  close  observer ;  but  what  is  far 
more  striking  is  a  movement  which  is  simultaneously  made  by  the  right 
eye.  For,  the  Icfl  external  rectus  being  partially  paralyzed,  any  voluntary 
movement  of  that  muscle  requires  the  exertion  of  far  more  force  than 
that  which  would  have  sufficed  under  normal  coudiitons  to  produce  the  same 
degree  of  contractiim  in  it.  But  whatever  amount  of  force  is  ned  bai  the 
same  time  thrown  ujion  the  associated  rauM:le,  the  right  internal  rectus, 
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which  is  in  poaiesaion  or  its  full  vigor ;   and  ihtu  the  right  ey«  nwves  t«e 
or  three  times  as  far  as  the  left  one. 

This  movement  t>f  the  healthy  eye  is  called  iu  iet^niiary  Jrviation ;  aad 
it  is  of  the  more  imporlance,  because  it  affords  a  sure  meani  of  diMingnidiinf 
a  {laralyiis  of  (he  external  rectus  from  a  mere  coatraclion  or  shorterunjof 
one  or  twth  of  the  internal  recti,  such  as  exists  in  caves  of  ordinaryun- 
bismus.  When  the  loi»  of  power  is  considerahle,  this  dUtinclion  is  inittA 
made  hy  the  fact  (already  mentioned)  that  the  iirtmary  deviation  incrcaao 
as  the  oiijcct  looked  at  k  carrictl  further  over  lovrard  the  left  side ;  foe  if 
th«  aSection  were  a  mere  convergent  strahismns,  the  axes  of  the  eyes  would 
remain  at  exactly  the  lame  angle,  ihc  one  lagging  at  a  fixed  distance  behiad 
the  other,  but  nevertheless  traveling  with  il,  so  that  such  an  ulTeciioa  is 
sometimes  called  "concomitant."  But  in  slight  cases  this  criterion  laik. 
Its  place  is  then  taken  by  the  secondary  deviation,  the  augmeiutd  amfUludt 
of  which  is  fas  we  have  seen)  dependent  on  the  existence  of  paralysis.  In 
cases  of  ordinary  strabismus  the  secondary  it  exactly  cqiul  to  the  prtnuy 
deviation,  since  the  muscles  on  both  sides  possess  equal  power. 

The  other  s)iiiptoms  of  paralysis  of  the  sixth  nerve  consist  of  sabjcdirc 
sensations  experienced  by  the  patient  himself,  and  of  movements  to  whtck 
they  lead.  One  is  that  when  his  eyes  arc  turned  in  a  certain  direction  be 
sees  double  images  of  the  objects  at  which  he  looks;  and  this  "  diplopia  "  is 
not  infrciiiicntly  the  first  thing  which  draws  his  attention  to  the  fact  that 
something  is  amiss  with  him.  We  will  assume,  as  before,  that  the  lift 
external  rectus  is  the  muscle  pflralyzcd,  and  we  will  call  the  image  which  i> 
formed  upon  the  retina  of  the  affected  (or  left)  eye  "  thc/fl/ic  image  ;  "  iht 
one  which  is  formed  on  the  unaffected  (or  right)  eye  '*  the  true  image."  Il 
is  obvious  that  double  vision  occurs  only  when  the  eyes  are  directed  to  the 
left,  for  it  is  then  that  they  fail  to  converge  properly  upon  the  object.  And 
a  moment's  consideration  will  show  that  since  the  left  eye  has  its  ants  lamed 
inward  (or  to  the  right),  the  false  image  must  be  formed  upon  the  inner 
side  of  its  relioa,  and  not  upon  its  centre  ;  and  consequently  that  it  appears 
to  be  mtlsiiif  fhetrve  maji^e,  ax/urlker  to  tht  left.  Both  images  are  upon  the 
same  level,  and  both  ace  upright.  By  placing  a  piece  of  colored  gin 
before  one  of  the  patient's  eyes,  we  can  enable  him  to  distinguish  very  easily 
which  image  is  formed  by  that  eye,  and  which  by  the  other ;  reddish  vioid 
is  said  to  be  the  best  color  for  this  purpose. 

It  must  be  borne  in  mind  that  diplopia  is  not  necessarily  a  proof  that 
paralysis  of  any  of  the  ocular  muscles  is  present.  Double  inufes  are  sone- 
limes  formed  upon  the  retina  of  a  single  eye ;  and  in  other  eases  they  are  due 
to  a  mere  "concomitant  strabismus."  Making  the  patient  look  «t  the 
object  with  each  eye  separately  will,  of  couree.  exclude  the  former  condition ; 
but  the  Utter  can  only  be  dismissed  from  further  consideration  if  it  is  found 
that  the  two  images  get  wider  apart  as  the  object  is  moved  further  to  the 
left.  One  miut  not  assume  that  a  diplopia  which  is  of  re«:ent  origin,  and 
which  began  Huddenly,  cannot  be  due  to  a  concomitant  strabismus ;  for  il 
sometimes  hap]ie:is  that  a  patient  whose  ocular  must^les  are  imi>erfcci)y 
antagonized  is  able  to  keep  up  the  balance  between  them  until  he  over- 
fatigues his  eye&,  or  until  he  is  weakened  by  some  illness,  when  he  may  _ 
abruptly  begin  to  squint.  ■ 

On  the  other  hand,  it  would  also  be  a  mistake  to  siip[iose  that  whenever* 
there  is  a  loss  of  power  in  the  external  rectus  muscle,  the  patient  most 
necessarily  notice  diplopia.  There  is  always  the  possibility  that  he  may  nol 
previously  have  been  accustomed  to  use  the  two  eye*  tOjgether,  or  that  be 
may  have  been  in  the  habit  of  concentrating  his  attention  upon  a  single 
retina,  in  which  caic  all  that  he  is  likely  to  notice  it  a  blurring  of  the  objects 
at  which  he  looks,  interfering  with  the  distinctness  of  his  vbion.     One  out 
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nerally  make  such  n  jjcraon  sware  Ihal  Ik  really  sen  double  bv  directing 
to  nx  his  eyes  upon  some  bright  small  object,  espe<-iully  if  a  coloitd 

'  glass  be  held  in  front  of  one  eye. 

Another  subjective  sytnptom  is  that  which  Ls  known  as  the  "  erroneous 
projection  "  of  the  visual  held.  Wc  have  seen  that  a  patient  who  Iuls  paraly- 
sis of  tlte  left  external  rectus  muscle  refers  the  &lse  image  of  any  object 
to  the  left  of  him,  which  he  wes  with  both  eves  open,  to  a  pcmiiton  outKide 
its  true  {losiiion,  or  more  to  the  left.  And  tlie  same  thine  orrur>,  if  he  i« 
told  to  look  at  an  object  with  the  right  eye  closed  ;  only  that  hi.i  jiidgraenl 
Lh  then  l^asni  upon  an  appreciation  of  the  degree  of  elfortrequirMl  to  bring 
his  left  eye  to  liear  u]>on  it,  whtrh  cflbit  is  augmented  in  proportion  to  the 
fjtihire  in  the  power  of  the  niusrie.  One  con&e^iuence  is  that  »urh  a  patient 
feels  giddy,  and  may  even  stagger,  if  he  attenipbi  to  use  hh  left  eye  ulone ; 
ft  point  of  some  im|iOTtance,  because  a  careleu  uh!>en-eT  might  niliuke  it  for 
s  sign  of  serious  cerebral  mischief.  Another  result  of  "erroneous  [wo- 
jection"  is  common  lyem  (Hoy  ed  as  an  aid  in  Ihediagno.'iia  of  inraiyns  of 
the  ocular  muscles.  The  patient  is  told  to  close  the  eye  Ku]>|iu«ed  to  \x 
unaffected,  and  to  strike  suddenly  at  an  object  placed  toward  the  outer  side 
of  the  other  eye.  If  the  external  reirtus  muscle  is  imralyied,  he  is  sate  to 
miss  the  object  by  going  to  the  outer  side  of  it.  Yet  another  jjoint  is  thai 
some  patients  free  themselves  from  the  uncomfortable  sensations  to  which 
such  an  afTi-ction  gives  rise,  by  keeping  the  head  fixed  over  toward  the 
paralyud  side,  so  that  the  images  of  the  objects  at  whkh  the)'  look  may  fall 
upon  the  outer  side  of  the  retina,  and  be  referred  to  their  right  positions. 

When  iKinilyHts  of  the  left  external  retlua  muw-lc  has  Ia.>ited  for  a 
considerable  length  of  time,  the  position  of  the  eyelxUl  often  undergoes  a 
fiirther  change.  It  u  now  drawn  inward  by  the  uncontrolled  action  of  ii» 
internal  rectus,  so  that  a  convergent  squint  is  consuntly  present,  whatever 
may  be  the  direction  m  which  the  patient  looks,  unless,  perhaps,  it  l>e  very 
£u  indeed  to  the  right.  Such  a  condition  is  designated  by  vun  Graefe  the 
"  secondary  contraction  of  the  antagonist  muscle  ;  "  and  he  has  pointed  out 
the  curious  fact  that  it  is  sometimes  altogether  disproportionate  in  degree 

^  to  the  loss  of  power  in  the  muscle  originally  affected. 

Parah^i^  </  tht  Fourth  Nenre. — The  action  of  the  obHqvtis  mftrior  is  tax 
being  as  simple  as  tliat  of  the  rectus  externus ;  and  its  paralysis  is 
f proportionately  diffic;ult  of  detection.  Modem  investigations  have  shown 
that  the  upward  an<l  downward  movements  of  the  eyes,  instead  of  Iwing 
re»pectively  the  dire<:t  results  of  the  contruttions  of  the  suj^^rior  and  inferior 
recti,  require  that  the  obliqui  should  be  associated  with  these  muscle*. 
Each  of  tiie  two  recti,  when  acting  alone,  rotates  the  globe,  besides  raising 
or  lowering  it ;  but  as  one  of  the  obliqui  tends  to  rotate  it  in  an  opposite 
direction,  the  resultant  of  their  combined  action  is  a  straight  movement  in 
a  vertical  plane.  Tlie  left  inferior  rectus,  by  itself,  would  lower  the  i^ornca 
and  carry  it  roimd  to  the  left ;  the  left  superior  obliquus,  by  itself,  would 
lower  it,  and  carry  it  round  to  the  right.  Acting  together,  they  move  it 
straight  downwartl.  It  b  further  evident  that  the  rotatory  action  of  the 
two  recti  upon  live  (left)  cornea  must  be  more  apparent  when  the  C)eliall  has 
been  previously  <]irerted  to  the  left ;  that  of  the  obliqui  when  it  has  been 
previously  directed  lo  llie  right. 

Now  let  us  sujipOM.'  that  the  left  superior  oblique  muscle  is  pamlvKcd. 

The  result  must  nerewwrily  be  that  when  the  patient  looks  downward  the 

Lcomea  will  be  carried  to  the  right  by  the  inferior  rectus,  which  has  now  no 

[antagonist  {tapable  of  counteracting  its  tendency  to  rotate  the  globe  in  that 

lirection.     [n  other  words,  he  will  sipiint  to  the  right  and  slightly  upward 

I'iih  the  affected  eye,  when  it  is  directed  u|>on  an  object  toward  his  feet. 
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The  "  secondary  deviation"  of  the  sound  eye  will  be  downward  and  toiht 
left.  These  symptoms,  however,  arc  comparaiivcly  little  marked,  sg  tbt 
(he  subjective  phenomena  of  diplopia  atquirc  a  for  gicaler  reiaiive  impon- 
ancc  in  the  diagnosis  of  the  paralysis  of  the  fourth  than  in  that  of  the  smh 
nerve.  The  double  images  are  seen  chiefly  when  ihc  patient  looks  dom- 
ward,  and  their  position  in  regard  to  one  another  at  once  indicates  »i«t 
muscle  has  lost  its  power.  Thus,  firstly,  the  lalsc  image  lies  bfhu>  the  true 
one;  secondly,  it  is  placed  to  'w>Ufl;  and.  thirdly,  it  appears  to  be  tiiiti'ta 
a  particular  manner.  This  last  circumstance  depends  u[)on  the  way  in  whitk 
th«  affected  eye  is  rotated,  for  wncc  the  upper  end  of  an  object  neccaarilf 
has  its  image  formed  upon  a  part  of  the  lower  half  of  the  retina  outside  Ike 
normal  vertical  meridian  of  the  retina,  the  object  itself  seems  to  that  eye  to 
be  placed  obliquely  with  in  tipper  end  tilted  la  the  right.  Another  poiki 
noticed  by  von  Graefe  is  that  the  false  image  seems  to  be  on  a  plane  Mara 
to  the  eye  than  the  true  one ;  this,  he  says,  depends  upon  the  circumslaiKt 
that  they  are  both  referred  to  positions  u|H>n  a  horizontal  surface  spnad  at 
the  patient's  feet,  for  the  true  image,  being  the  upper  of  the  two,  is,  of  cowse, 
supposed  to  be  the  more  distant.  This  writer  also  says  that  the  patient,  la 
order  to  avoid  a  sensation  of  giddiness  when  he  looks  with  both  eyes  at 
objects  before  him.  keeps  his  head  turned  downward  and  (o  the  lighl,  a 
position  which  is  very  characteristic,  becauK  it  is  not  one  which  a  penon  i» 
likely  to  adopt  under  other  circumstances. 

Parafysit  of  the  JTiird  Nerve. — Since  this  nerve,  unlike  the  others,  b  dis-l 
Iributed  to  four  of  the  ocular  muscles,  the  symptoms  produced  by  panlysit| 
of  it  must,  of  course,  be  diffo'ent,  according  as  the  affection  is  limited  to  pot- 
ticular  branches  or  involves  all  of  them  alike.  Thus  I  must  hr^  describe 
the  effects  of  paralysis  of  each  muscle  singly,  btii  I  need  not  enter  much 
into  deLiils,  for  in  every  instance  they  arc  analogous  to  one  or  other  of  the 
two  conditions  already  so  fully  described. 

Thus  in  paralysis  of  the  internal  rectus  the  symptoms  are  the  converse  of 
those  which  belong  to  paralysis  of  the  external  rectus.  If  we  take,  as 
beforCt  the  muscle  of  the  left  side,  the  "  primary  deviation  "  occurs  when  the 
eyes  aR"  directed  on  an  object  toward  the  right ;  the  affected  eye  canool 
then  be  moved  inward  while  the  other  one  is  being  moved  outward,  and  a 
divergent  ifiwnt  is  produced.  The  "secondary  deviation  "  of  the  right  eye 
is  toward  the  right.  Double  images  are  perceived  by  the  patient  when  he 
looks  to  the  right,  and  Ihc  distance  betu'ecn  them  increases  the  further  the 
object  is  moved  in  ihal  direction.  They  arc  both  upon  Ihc  same  level  and 
both  upright.  They  are  said  to  be  "  crossed,"  that  is,  the  false  ima^ 
[which  IS  !>een  by  the  left  eye)  lies  to  the  ri^fil  of  the  true  image  (which  is 
seen  by  the  right  eye).  The  "  bJsc  projection  "  of  the  image  lakes  pfaicx 
toward  the  rij^ht ;  the  patient,  if  he  aims  suddenly  at  an  object  with  the  right 
eye  closed,  misses  it  by  going  too  far  to  the  right.  To  avoid  giddiness,  the 
patient  keeps  his  head  over  lo  the  right. 

In  pnnily^si^  of  the  left  iit/erier  reelui  most  of  the  symptoms  are  the  con* 
verse  of  those  which  are  produced  by  paralysis  of  ihc  superior  oblique 
muscle.  A»  tn  that  affection,  the  affected  eye  squints  a  liltic  upward  wbm 
the  ^Kiticnt  luokw  downward,  but  the  rotation  of  the  globe  is  now  to  the 
left.  Diplopia  occurs  when  the  eyes  are  directed  upon  an  object  below  them ; 
the  fal.se  image  in  below  the  true  one,  lies  to  its  right,  and  has  its  upper  end 
lilted  to  tlie  left. 

Id  paraly.iix  of  the  left  inferior  oblique  the  affected  eye  scjuints  a  little 
downward  when  the  patient  looks  upward  \  the  globe  ts  rotated  lo  the 
right.  The  faL-H:  image  lies  above  and  to  the  left  of  the  true  one,  and  has  j 
it«  uppo^  end  tilted  to  the  left. 
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ilj-sis  of  ihc  left  superior  rttlus  the  affected  eye  squints  a  little 
downward  when  (he  patient  loolc^  ui>ward  ;  the  globe  is  rotated  to  the  left. 
I'hc  fabc  inugc  tin  al>ove  und  to  the  right  of  the  true  one,  and  has  it»  u{)i)er 
end  tilted  to  the  right. 

Now,  if  the  -wlwU  &f  Ike  third  ntrtfe  on  the  left  side  is  paralyzed,  the  srmp- 
toTOS  are  necessarily  in  great  mcasiiic  identical  with  those  which  indiirate 
affections  of  the  muK'Ics  severally  supplied  by  its  branches.  There  ii  com' 
pletc  loss  of  power  to  move  the  eye  inward  or  upward,  It  cannot  be  moved 
straight  downward,  but  it  can  be  towered  slightly  if  at  the  same  time  it 
is  carried  a  little  outward.  In  the  direction  horizontally  outward  il» 
play  is  perfectly  free.  These  last  two  movements  arc  effected  respectively 
by  the  muscles  s«ipplied  by  the  fourth  and  sixth  nerves,  and  in  the  former 
of  these  the  globe  is,  of  course,  made  to  revolve  on  its  an  tcro- posterior 
axis  by  the  uncompensated  action  of  the  superior  oblique  muscle.  Indeed, 
the  rotation  is  so  marked  under  such  circumstances—especially  when  t)ie 
eye  is  allowed  to  move  as  little  outward  as  possible — that  it  afibtds  a 
Striking  eonfirmatioD  of  the  modem  views  with  regard  to  the  action  of  the 
ocular  muscles. 

The  visual  field  of  the  affected  eye  is  reduced,  according  to  von  Graefe, 
to  about  one-twelfth  of  its  normal  extent ;  it  is  limited  by  a  straight  horixontal 
line  above,  but  below  by  a  curved  line  which  sweeps  downward  and  then 
outward. 

The  direction  of  the  "  primary  deviation  "  of  the  left  eye,  and  that  of 
the  "secondary  deviation  "  of  the  right  c)^;,  necessarily  vary  according  to 
the  position  of  the  c^ject  toward  which  the  p.iticnt  directs  his  &ight ;  the 
relations  of  the  false  to  (he  true  image,  of  course,  undergo  correspond inj[ 
variations,  and  so  also  docs  the  "  erroneous  projection  ''  of  the  different 
objects  that  meet  his  eye  on  different  sides  of  him.  I'he  consequence  of  this 
is  that  giddiness  is  a  far  more  marked  symptom  when  several  of  the  ocular 
muscles  are  paralyzed  than  when  one  alortc  is  affected,  and  it  cannot  be 
obviated  by  the  adoption  of  any  particular  posture  for  the  head,  nor.  indeed, 
by  any  method  except  that  of  keeping  the  affected  eye  closed.  It  is  only 
when  an  object  is  looked  at  which  is  situated  to  the  extreme  left  of  the 
vimal  field,  that  (he  patient  ceases  to  squint  and  sees  a  single  image  with  (he 
two  eyes. 

Uut  in  piualysts  of  the  entire  third  nerve,  in  addition  to  the  .iffection  of 
the  four  ocular  muscles,  there  is  tovt  of  power  in  certain  other  muscles  which 
are  abo  supplied  by  (hat  nerve.  One  of  theic  is  the  levator  pelpebrie,  and 
the  result  is  that  the  upper  eyelid  is  dropped,  a  condition  which  is  termed 
ptam-  The  patient  is  altogether  unable  to  open  (he  eye  in  the  ordinary 
way  ;  at  most,  he  can  only  slightly  sepamte  the  lids  by  wrinkling  the  fore- 
head— by  means  of  the  oc  c  i  pit  o- frontal  is.  Ptosis  may  exist  without  paralysis 
of  any  other  muscle;  indeed,  it  is  mu^h  more  common  than  an  isolated 
affection  of  any  one  of  the  other  bninrhcs  of  tlic  third  nerve.  Again,  the 
sphincter  mi»cle  of  the  pupil  receives  filaments  from  this  nerve,  and  paraly- 
sis of  them  leads  to  dibution  of  tlie  jitipil,  or  (oa  it  is  lermi.'d)  myktiiuit. 
0[^thalmic  airgeons  Mate  that  the  ajx^rtureof  ihe  iris  never  becomes  so  wide 
in  this  affection  sa  it  don  under  the  inlluence  of  atropine  ;  but  it  is  often 
laigc  enotigh  to  inlerfcre  very  much  with  the  accuracy  of  vision,  owing  to 
[he  formation  of  "circles  of  diffusion"  ujxm  the  retina.*  I.astly,  the 
ciliary  muscle  is  aim  sui>|>lied  by  the  third  nerve,  znd  farafytis  (^  auffrnm^ 
dathn  may  be  one  of  the  symptoms  of  affections  of^  lliat  nerve.  I^xcept 
in  very  short-sighted  jiersonii,  this  tnietferes  greatly  with  the  distinctness 
of  Vision  for  small  print  and  other  near  objects.     To  detect  it,  one  must, 

'  [FmN  ibe  greatti  oc  Im  unoual  of  iphcricsl  aberration  of  an  ti*eta£e  e>«  nol  ttmng 
\  bjr  tk«  iti*,  MUac  la  >  <lis|>biaKBi.— Ed.J 
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of  course,  test  the  range  of  acconimodation  in  the  ustutl  aunncr  wJA  i 
convex  lens, 

With  regard  to  the  (outfs  of  paralysis  of  the  third,  foaTth,  aiuj  sinh 
nerves  icspcctivcly,  out  knowledge  is  at  ]>rcscnt  imperfect.  One  point  of 
very  ^At  practical  importance  is  that  almost  nil  these  cases  in  which  the 
affection  remains  limiie<i  to  a  single  ncr\-c,  or  to  a  single  branch  of  the  thinl 
nerve,  tcrminntc  sooner  or  later  in  recovery.  'ITtrir  pathology  is  conie- 
quently  unknown,  but  most  writers  think  that  they  are  ciihei  "  rheumatic  " 
(/'.  <-.,  that  they  arc  like  the  common  form  of  facial  paralysis}  or  syphilitic. 
In  1876,  a  man  died  in  Ouy's  Hospital  of  aortic  aneurism,  who  had,  about 
nine  months  before,  been  in  another  ward  suffering  from  ptosis  of  Ibe  left 
eye  and  ]>ain  in  the  left  side  of  the  head  ;  an  old  meningeal  apoplexv  wae 
found.  The  termination  of  the  left  internal  carotid  artery  wss  dilaied 
and  its  coats  much  thickened,  and  the  third  nerve  on  that  side  was  adhenU 
to  the  side  of  the  artery  and  stained  of  a  deep  brown  color.  Indeed,  Sit 
William  Gull  used  to  say  of  the  third  nerve  that  it  ran  a  "  dangerons 
coui«c,"  on  account  of  its  liability  to  compression  in  passing  bctweeolhe 
posterior  cerebral  and  the  superior  cerebellar  arteries,  if  thc«;  vnseb 
should  happen  to  become  diseased;  and,  although  I  am  not  aware  that 
such  a  hypothesis  has  ever  been  verified,  it  certainly  accords  well  with  the 
fact  that  i>iosis  is  very  apt  to  occur  in  old  people  whose  arteries  arc  dilated 
and  tortiious.  Whenever  two  or  more  nerves  are  simultaneously  affected 
one  must  alwaysttispect  the  presence  of  some  malignant  growth,  or  aneurian, 
or  gumma  at  the  luse  of  the  skull.  But,  of  coune,  any  one  of  these  nay 
cause  paralysis  of  a  single  nerve,  and,  indeed,  an  mtrarianial  carotid 
aneurism  is  very  likely  to  compress  the  sixth  for  some  time  l>eforc  it  readies 
the  rrst.  It  appears  to  be  doubtful  whether  syphilitic  affectiotts  of 
isolated  nerves  arc  nccewflrily  de|)cndcnt  upon  an  actual  gumma.  I  haw 
seen  one  case  in  which  there  was  ptosis  of  each  eye,  the  ocular  muscks 
escaping  entirely,  and  it  was  difliciilt  to  supjiose  that  the  corrcspot\ding  parts 
of  the  third  nerves  were  the  scats  of  such  a  growth  on  both  sides.  Von 
Graefe  is  said  to  have  traced  to  syphilis  about  one-third  of  all  the  paralyics 
of  the  must  le<  of  the  eyes.  We  shall  hereafter  find  that  such  affections  may 
accompany  various  diseases  of  the  base  of  the  brain,  and  that  they  arc  often 
early  phenomena  in  locomotor  ataxy.  But  when  any  organic  le«ion  of  the 
brain  or  sjiinal  cord  is  present,  one  can  almost  alwa>^  dl'tcover  other  symp- 
tom;!, whi<:h  prevent  one  supposing  that  the  case  is  merely  one  of  "  pCTi[^- 
cral  "  pialysis  of  a  nerve  tnmk. 

I  have  already  remarked  that  most  cases  of  ptosis  or  of  pnralysb  of  1 
various  nriibr  miisrlt^gct  well,  unless,  indeed,  they  are  due  to  serious  organid 
mischief,  such  as  aaeurism  or  malignant  gnswth,  comprewing  the  affected 
nerve.  But  it  must  be  added  that  recovery  is  sometime*  slow,  taking  many 
raonths;  and  that  it  may  lie  imperfect,  one  or  more  of  the  affected  muscles 
remaining  permanently  weak. 

Must  observers  think  that  iodide  of  potassium  is  capable  of  hastening  the 
cure,  even  in  rases  which  are  not  of  a  syjrfiilitic  nature,  and  the  ajipHcaDon 
of  blislem  behind  the  ear  is  also  believed  to  be  serviceable.  Bcnedikt  and 
F.rb  have  found  galvanism  very  useful,  a  nirient  from  tax  to  fourteen  cells 
being  applied  for  two  or  three  minutes  at  a  time,  with  the  anode  over  the 
temple  ur  the  kick  of  the  neck,  and  with  the  c^hode  upon  the  closed 
eyelids.  The  imjirovemcnl  is  raid  to  be  oflcn  inslitntaneously  manifested, 
and  Benedikt  thinks  that  if  no  good  is  effected  within  the  first  fortnight 
there  is  no  prospect  of  benefit  from  the  continuance  of  this  plan  of  treat- 
ment ;  but,  according  to  Erb,  many  cases  require  to  be  galvanized  fa 
several  months  liefore  any  result  is  discoverable.  Fanidic  currents  ako  . 
itometimes  useful. 


PARALYSIS  OF  TIIE  FIFTH    NERVE. 


S69 


Paratytis  of  Ihe  Fifth  Nerve. — Of  this  aAeclian  the  principal  symptom  is, 
of  coune,  anenthesu  of  the  iMX.  The  km  of  itcnation  or  the  correspond- 
ing mbjective  sienxationx  of  numhnen  and  painful  linf^ling  ma)*,  in  soiDC 
KMK*,  be  Imced  with  great  accuracy  to  the  median  line  of  the  forehead,  nose, 
and  mouth.  A  cirnimilancc  which  commonly  first  Attracts  the  patient's 
notice  is  that  when  h«  pult  a.  cup  to  his  lips  he  feds  only  half  of  it  ;  it 
Kcms  to  him  exactly  ax  though  it  were  broken.  The  eyelashes  and  con- 
junctiva arc  i>crfecily  insensible  )  so  alv>  '»  the  nostril,  and  liquor  ammonia: 
may  be  applied  to  it  without  causing  sneezing ;  but  there  is  no  impairment 
of  the  sense  of  smell,  except  such  as  results  from  the  dry  state  of  the  nose, 
vhirh  is  the  conseqtience  of  a  diminished  secretion  of  tears.  On  the  other 
hand,  the  sense  of  taste  has,  in  several  cases,  been  found  absent  in  the 
anterior  portion  of  the  tongue.  Three  instances  of  this  are  given  by  Rom- 
berg, in  which  quinine  seetns  to  have  been  (he  substance  chiefly  used  to  le&t 
ihc  gustatory  powers  of  ttie  patient.  It  is  the  same  part  of  the  tongue 
which  is  deprived  of  the  sense  of  la^te  in  cases  of  facial  paralysis  ;  and  the 
only  possible  explanation  seems  to  be  that  the  chorda  tympaai  is  the  (rue 
gustatory  nerve,  and  that  in  dilTcrcnt  parts  of  its  course  it  runs  both  with 
the  fifth  and  the  seventh  nerves,  the  connecting  branch  known  as  the 
greater  superficial  petrosal  ncive  being  probably  the  means  of  its  iran&Ter- 
coce  from  one  to  the  other. 

Another  effect  of  interruption  of  the  conducting  power  of  the  5fih  nerve 
is  paralysis  of  the  masticating  muscles  on  the  affected  side.  This  only 
deprives  the  p.iticnt  absolutely  of  one  movement,  that  in  which  the  lower  jaw 
is  tarried  Ijteratly  over  toward  Ihe  healthy  side  by  the  external  pterygoid 
muscle.  Mis  power  of  chewing  food  is  much  less  impaired  than  might  have 
been  expected,  but  he  really  masticates  only  with  Ihe  muscles  of  the  opposite 
side.  If  he  is  thin,  one  can  see  that  the  temporal  and  mosseter  &tl  to  swell 
out  when  the  mouth  is  forcibly  closed ;  even  if  he  is  well  nourished,  one  can 
easily  feel  that  ihcy  do  not  harden. 

In  cctiain  cases  of  facial  anaesthesia,  the  circulation  to  the  affected  parts 
is  disordered,  or  their  nuliiiion  is  to  some  extent  impaired.  Romlwrg 
roenlions  one  instance  in  which  the  cheek  became  livid  when  exposed  to 
cold,  in  marked  contrast  with  the  healthy  hue  of  the  opposite  side  of  the 
face.  Sponginess  of  ibegums,  ulceration  of  the  mucous  membrane  of  the 
nose  and  mouth,  and  hemorrhages  from  their  surfaces,  have  been  olMerved. 
But  stich  changes  are  rare  and  comparatively  unimportant,  whereas  there  is 
another  affection  which  is  of  frequent  occurrence,  namely,  inflammation  of 
the  eye,  leading  lo  sloughing  of  the  cornea'.  The  physiologists  hare  made 
this  the  subject  of  elaborate  investigations,  on  account  of  its  bearing  uiK>n 
the  queuioD  of  trophic  nerves.  A  point  which  seems  to  be  established  is 
that  the  inner  portion  of  the  trunk  of  the  lifih  nerve  contains  all  those 
fibres  which  are  specially  concerned  in  the  destruction  of  the  eyeball ;  but 
there  a  still  a  difference  of  opinion  as  to  whether  the  result  is  due  to  a  mere 
interrupliun  of  their  conducting  power,  or  (as  Charcot  thinks)  to  some 
directly  irritant  inQuence.  The  view  of  Snellen,  that  the  anxnthesi.i  is  its 
immediate  cause,  tlve  eye  being  exposed  to  mechanical  injuries  of  various 
kinds  in  consequence  of  the  lou  of  the  protection  afforded  by  the  scnsiiive 
nerves,  is  now  generally  abandoned.  Indeed,  Charcot  cites  several  instances 
in  which  the  cornea  sloughed  as  the  result  of  affections  of  the  fifth  nerve, 
unattended  with  loss  of  sensation. 

Wc  have  seen  that  in  the  affections  of  the  great  nerve  trunks  of  the  limbs, 
when  the  continuity  of  their  fibres  is  not  completely  destroyed,  anicsthcsia, 
if  present  at  all,  generally  quickly  pastes  off.  We  should  therefore  expect 
that  a  nerve  ntnnmg  so  protected  a  course  as  the  fifth  .should  lie  little  liable 
to  have  its  cotiducting  power  for  sensory  impressions  interfered  with,  except 
a* 
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by  lesions  of  a  serious  kind.  And  I  believe  thai  (lib  is  the  case.  Rod»-' 
bcTg,  indeed,  mentions  (hat  a  waicliman,  who  bad  to  spend  his  oi^hu  in  a 
hall  where  (he  left  side  or  his  face  wit>  <:onstanily  ex|x»rd  to  a  dnugbi. 
experienced  violent  pains  in  that  part,  and  subMquently  an3;sthraia  of  Uie 
second  division  of  th«  trigeminal  nerve ;  within  three  wecki,  under  Ueatraent 
with  iodide  of  potassium,  he  recovered.  But  >M<:h  inslanees  seem  to  be 
infinitely  rare.  The  ume  writer  relates  two  or  three  other  instances  ib 
which  loss  of  sensation  in  the  face  was  due  to  morbid  changes  in  tbc 
Gasscrian  g.inglion,  that  structure  having  been  found  after  death  to  be 
swollen  and  indurated  or  di.<colored.  The  nature  of  the  changes  in  qws- 
tion  seems,  ho<vcvcr,  to  l)e  doubtful  ^  and  we  arc  not  told  why  a  fatal  ternii* 
nation  occurred-  In  the  iminenM:  majority  of  cases  of  paralj-sis  of  the  fifth 
nerve,  the  cause  is  a  complete  destruction  of  the  tnink  or  of  its  gaoglira. 
resulting  from  caries  and  necrosis  of  the  bones,  syphilitic  disease  of  the  booes 
or  [Dcmbranes,  cancerous  or  sarcomatous  growtlu,  or,  lastly,  aneurism  of  the 
internal  carotid  artery. 

Paralysis  0/  Ike  OlftUii>ry  Nfntt. — Oo  account  of  the  important  contrast 
which  exists  between  certain  of  the  symptoms  that  accompany  diseases  of  ibe 
trifacial  and  of  the  ollactory  neires  respectively,  I  now  pass  on  to  coutder 
loiis  of  smell,  or,  as  it  is  termed,  anosmia.  I  shall  not  have  a  more  coo- 
venicnt  opportunity,  for  the  corresponding  alTcctionsof  the  auditory  and  tbe 
optic  nerves  will  not  require  notice  in  this  work. 

A  man  may  be  deprived  of  the  sense  of  sncll  in  one  side  of  the  note,  or 
ID  both.  When  the  affection  is  unilateral,  he  is  very  likely  to  retnata 
ignorant  of  his  loss,  unlc^  one  is  particular  to  lest  the  power  of  the  olfac- 
tory nerves  separately,  carefully  closing  each  nostril  in  turn.  We  shall 
hereafter  sec  that  this  form  of  anosmia  frequently  accompanies  hemipt^ia. 
When  both  nerves  arc  affected,  the  patient  is  sure  to  oolicc  the  defect. 
Hi&  inability  to  perceive  odors  is  then  complete  ;  he  is  alt<^cthcr  insensible 
to  the  most  delicious  perfumes  and  to  the  strongest  stinks.  But  he  rclBUa 
hill  susceptibility  to  pungent  vapors,  such  as  those  of  ammonia  and  of 
acetic  acid,  and  snuff  is  still  capable  of  making  him  snceic.  The  inpvet- 
siuns  from  all  these  substances  areconvcyed  to  the  brain  by  the  branches  of 
the  fifth  nerve  which  are  distributed  to  the  nasal  mucous  membrane  ;  and  1 
is  when  that  ncivc  is  paralyzed  that  they  fail  to  excite  sensations. 

But,  after  alt,  the  symptom  which  chiefly  forces  itself  upon  the  notice  uf 
a  patient  affected  with  complete  anosmia  is  not  the  loss  of  the  sense  0^ 
smell  (as  he  understands  il),  bu(  (hat  of  a  large  part  of  what  he  considersia 
be  the  gustatory  sense.  He  can,  indeed,  still  recogniie  bitter  and  sw«t, 
soiir  and  salt  tastes ;  and  he  can  distinguish  the  rough  or  smooth  chaiactet 
of  the  solids  and  of  the  liquids  that  he  takes  into  his  mouth.  But  in  all 
other  respects  his  sense  of  taste  appears  to  be  extinguished.  He  cannot 
leli  one  kind  of  meat  from  another ;  boiled  apples,  boiled  onions,  boiled 
turniiJs,  all  appear  the  same  to  him  ;  al!  kinds  of  wine  seem  to  have  lost 
their  flavor,  tasting  merely  like  sour  or  sweetish  water,  except  that  they  are 
more  or  less  rough  to  the  palate.  If  il  were  not  from  habit  and  prejudice. 
he  would  probably  be  altogether  indHTcrent  as  (o  the  na(UTe  of  hit 
food.  Evidently,  thctcfore,  those  ph)'siologists  3je  righ(  who  niaiDUin 
that  the  true  gustatory  sense  h  limited  to  the  four  simple  tastes ;  all  ihc 
other  perceptions  which  arc  commonly  ascribed  to  it  belong  ia  reality  lg 
the  .■>en:ie  of  smctl.  and  depend  on  the  &ct  thai  substances  taken  into 
the  mouth  give  olT  volatile  particles,  which  reach  the  nose  through  the 
pharynx. 

The  jiaihological  signiflcance  of  anosmia,  however,  was  first  fully 
out  by  Dr.  Wm.  Ogle  ("  AfeJ.-CMr.  Tram.,"  1870).     He  refer*,  in  the  fir 
place,  to  five  cases  in  which  this  condition  resulted  from  blows  upon 
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the  part   struck   lieing   genenlly,  i(  not   always,  the   onn;)!!!.     He 

helicrvex  that  in  jxK-h  cases  tlie  olfiu'tory  nerve*  are  torn  acrovi  as  iliey  |iam 

Iliroiigh  i)h:  tiiili:^  in  the  ethmoid  hone.     But  it  ^lecmt  difficuU  to  !iupjM»e 

lliAl  all  the  fibinc^ntH  <>(  Ixjth  nerves  sliotild  lie   simiillaneoLisly  rupliiretl  ; 

and   [  khouUI  lutvi;  liecn  rather  di>{icncd  to  think  that  the  olf:u'ti>ry  Inilbtt 

thcm-selvcs  had  iJtared  in  the  hruiMii^  a(  the  anterior  IdIkik  of  the  brain, 

which  is  Ml  common  a  result  of  injuries  to  the  liack  of  the  hf.id.     Or  Dr. 

Keiriei  may  he  right  in  snp[>o?iins   that  the  iilTec.ted  jntrls  are  the  tmder 

Mir^tres  uf  the  letn|K>To-s|)heniiidal  Uihc«,  which  he  ItelieveK  tn  contain  the 

ntres  of  smell  and  laste.     He  mentions  one  4ta.se  which  cerkiinly  telU  for 

vievr — that  of  a  man  who,  after  a  fall  ii|>un  the  logi  of  his  head,  was  not 

inly  unable  to  smell,  but  who  actually  could  not  dislinguiiJi  sweet  tastes  from 

bitter  ones. 

The  remaining  causes  of  lOM  of  smell    are  really  indeiiendent  of  any 
afTection  of  the  mfactory  nerves,  but  it  will  be  convenient  to  enumerate  them 
here.     One  is,  )>erlu[)H,  an  atiscntre  of  the  pigment  in  the  mut^ous  membrane 
of  the  n|i|M.T  part  of  tlie  n(1^e  ;  at  least,  a  case  hits  been  recorded  in  which  a 
negro  \n>y  kist  tlie  power  of  smell  more  or  lest  crimplelely  at  the  xime  time 
^      thai  hiK  ^kin  he<ame  white.     Dr.  Ogle  supposes  that  the  naial  pigment  also 
^Kinderwcnl  atnairption,  and  he  rites  iiome  other  evidence  to  shotv  that  there 
^^■k  a  relation  l)clween  the  |)roenre  of  thU  pigment  and  ihe  olfartory  scn.sc. 
^K^notlier  cuue  ofanwmia  is  closure  of  the  ijawagc:  into  [he  poxicrior  narcs, 
^piy  adheuon  of  the  [sdate  to  the  pharynx  ;  this  iircvents  the  iMlicnt  from 
F      drawing  air  through  the  nose,  and  so  deprives  hini  of  siisreplibilily  to  odors, 
while  he  alw  loses  the  more  imiiortant  [mwer  of  perreiving  flavorc.     lliil 
there  are  other  conditions  in  which  the  one  kind  of  imprewions  is  lost  with- 
out the  other,  :u)d  which,  therefore,  o'ould  rorresfxind  exactly  with  the  jiopulur 
conce|ilion  of  an  alTeclion  of  smell,  indejiendently  uf  tiLHte.     Such  c-ases 

KnayN  dejiend  ti]X)n  an  olMtruction  to  the  paiiiioge  uf  air  ujiward  to  the 
factory  region  through  the  anterior  naret,  while  the  iiauaze  through  the 
Mterior  nares  is  open.  T^ey  gerendly  result  from  thickening  of  the 
ihneiderian  membrane  from  chrotnc  cjitarrh,  so  that  one  part  of  the  lateral 
ill  of  tiK  none  is  apparently  brought  into  contact  with  the  sqjtum. 
Dr.  Ogle  mentions  the  caac  of  a  woman  who  for  several  yeani  had  hotl  entire 
lom  of  smell  from  this  <'jiuse.  Some  year^  ago  a  lady  came  to  me  who  stid 
that  for  ten  months  she  had  lust  Itoth  smell  and  taste  as  the  result  of  a 
severe  cold.  !  Iiave  little  doubt  that  what  slie  wa.i  really  devoid  of  wat  Ihe 
po*rer  of  a[iprectating  ftavorv  I  prescribed  some  liijuor  arsenici  hydro- 
chloricus,  and  in  le»  than  a  fortnight  she  perfectly  recovered. 

.MEirKAuiiA.— In   the  second  of  the  two  groupi  into  which  (at  p.  347) 

affecli'ins  of  the  neT^-e  Ininks  were  diviiled,  the  principal,  and  sometimes  the 

nly,  svmptom  is  iiain.     This,  however,  is  the  chief  &ign  <ir  many  other  di»- 

B-ies  likewise,  and  therefore  it  is  of  the  first  importance  that  one  should  Iny 

lown  as  accurately  as  jHiwilile  the  characters  which  distinguish  neuralgic 

■ins  frtun  those  whi<:h  are  not  nciirilgi<:. 

Now,  ]iain  itself,  although  it  is  m)  lamiliar  to  every  one,  seems,  ne%'erthe- 
lc»,  to  be  an  ultimate  fact  of  mentation,  incainhle  of  definition  or  of  expla- 
nation. Erb  surely  throws  but  little  fresh  light  on  its  nature  when  he 
describes  it  a.%  "  the  reaction  of  the  scnsorium  to  a  certain  degree  i>f  excita- 
tion beyond  that  which  would  ct:iase  common  sensation-" 

Under  on]tn:iry  circumstances,  the  impressions  which  give  rise  to  pain 
are  made  ii|xin  the  iferijihcml  filaments  of  a  nerve,  and  are  conveyeil  l>y  that 
nerve  to  the  <:ercbr3l  <:enlres  ;  an<i  the  sufferer  tecognixes  as  the  mmi  of  the 
pain  the  ]iart  to  which  itie  filaments  in  question  are  distributc<l.  Sometimes 
the  initation  which  causes  [Klin  is  ajiplied  to  the  trunk  of  the  nerve  an<l  not 
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to  itK  tcrminatiom;  an,  for  in<un<:e,  when  the  ulnar  nerve  U  stniclc  or 
romprnsMrd.  where  il  p3K>en  1>ehiiul  Um;  inlemul  amdyle  of  tlie  himierui; 
but  nurli  cnndition.i  arc  L-xcL-jitiijna!. 

In  neuralgia,  on  the  other  hand,  the  pain  b  never  excited  by  dbect 
irril^iCior  of  the  disUl  exlremitie^  of  the  nerve  to  which  il  it  refeircd. 

I  think  that  [VTM  distinct  afTectiom  are  included  iindcT  "  neural^'* 
'I'he  one  is  really  due  to  |fenpheral  iirlLition,  hut  lhi«  h  not  a|i)>lied  to  the^ 
painful  nerve,  so  that  the  gutient  is.  mistaken  in  hi*  inter|>relation  of  the  local 
»i£n.  This  h  «ometimes  c^led  "  reflex  neuralgia."  Ah  an  instance  of  it,  I 
may  cite  the  irifaiial  neuralgia  which  h  to  often  excited  1>y  disease  of  a 
tooth.  Siirh  an  afTection  (jtn  most  rea<lily  be  explained  by  the  hypolhevs 
that  the  irritation  ii  directly  tran^erretl  from  one  nerve  nuclem  to  anothet 
within  tlie  c-ercbro-spinal  centres.  In  the  other  form  of  neuralgia,  of  which 
Kciatica  may  be  taken  as  an  example,  there  is  every  reason  to  Itclicve  thit 
the  morbid  pro4;ess  begins  in  the  trunk  of  the  nerve  which  iteenis  to  be  the 
seat  of  the  jain. 

The  late  Dr.  Anstic  was  Ntrongty  im|ire»ed  with  tlie  Iwltef  that  the 
posterior  rooI»  of  tl>e  nerves,  an<l  especially  their  ganstia,  were  in  some 
uartinilar  manner  concerned  in  the  ictiology  of  neitralgia.  But  one  can 
hardly  rej^rd  such  a  theory  ax  applicable  to  the  "reflex"  form  of  the 
disexse.  And  even  in  the  other  form,  as  Erh  pointk  out,  a  strong  argnment 
against  it  may  be  fonnd  in  tlie  liact  that,  when  the  arm  is  affected,  the  (nin 
ix  referred  de^nilely  to  certain  brunches  of  the  brachial  plexus,  whereas  the 
fibres  from  each  root  are,  of  cotirse,  spread  over  several  of  the  oflaets  of  that 
intricate  interlacement  uf  nerves. 

We  are  altogether  ignorant  u.<t  to  the  nature  of  the  change  in  the 
nen-e  trunks,  or  in  their  nuclei  within  the  spinal  cord,  which  conilitutci 
neuralgia.  When  sciatica  has  lasted  for  any  length  of  time,  the  muscl»of 
the  affected  limb  are  alwa\-s  d.ibby,  and  their  strength  is  imjuiired,  so  that 
they  may  be  said  to  be  partially  paralj'ied.  This  w<iuld  wem  to  Miggest  that 
the  state  of  the  nerve  dilTcnt  rather  in  degree  than  in  kind  fn>m  tlial  which 
is  present  in  the  milder  forms  of  peripheral  mralyus;  and  sucii  a  view 
harmonizes  well  with  tlie  fa<:t  (already  noticed  at  p.  353)  that  a  slight 
injury  to  a  nerve  trunk  causes  tingling  and  pain  along  its  course,  whcitai 
severe  pressure  causes  loss  of  muscular  power,  without  necessarily  incapaci- 
tating it  for  the  transmission  of  seasory  imprefiiions.  But,  according  to 
Erb,  a  partial  ana^thc&ia  is  constantly  present  in  all  cases  uf  neuralgia,  is 
the  skin  supplied  by  the  nerves  which  are  the  seat  of  the  |>ain. 

It  may  be  thought  that  the  varieties  of  neuralgia  to  which  I  havt 
referred  ought  to  be  separated  entirely  from  one  another,  and  to  receive 
distinct  names.  But  this  would  not  be  convenient,  because  they  are  realty 
alike  in  many  respects.  In  both  of  them  the  {xtin,  instead  of  l>eing  ximpJjr 
referred  to  the  peripheral  extremities  of  the  nerves,  is  felt  to  shoot  or  dait 
along  the  course  of  their  fibres.  And  in  both  of  them,  after  a  time,  theic 
are  constantly  developed  certain  "lender  points,"  |jT«isure  ii|>im  which 
causes  a  great  iDcrea.se  of  the  patient's  sulferings,  while  they  are  often, 
though  not  always,  the  seat  of  spontaneous  shooting  jiains.  It  was  VaUcii 
who  lirst  drew  aitcniton  to  these  /oin/i  doMloureux,  as  he  lenned  thero ; 
and  he  maintained  that  they  are  of  great  importance  in  the  diagnosis  of 
neuralgia.  He  further  showed  that  they  are  constant  in  jtasition  for  each 
of  the  principal  cutaneous  nerves  ;  corresponding  generally  with  the  spoe 
at  which  they  emerge  from  bony  canals  or  from  fa.<K:ix.  Trouaieaa  has 
since  kid  sircss  upon  the  presence  of  an  additional  "  point "  at  the  spiooia 
process  of  the  vertebra  beneath  which  the  aifected  nerve  escapes  froni  the 
spinal  canal ;  this  he  terras  the  apophysial  point.  With  regard  to  the 
frequency  of  the  occurrence  of"  tender  |x>inLs     in  cases  of  neuralgia  ihetc. 
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;  been  much  divereily  of  opinion.  I  think  thai  this  depends  upon  the 
ancd  scope  of  ap;^icaiion  of  (he  term  ncuralgu  by  dilTcrcnl  wiiiera.  Ttiiu 
l^ulcntKitg,  who  includes  migraine,  found  tender  points  in  only  about  half  the 
cases  which  he  examined.  Anstic  insisted  on  the  fact  that  it  is  only  when 
the  p>iin  leaches  a  certain  degree  of  severity  and  of  persistence,  that 
they  develop  themselves.  To  me  il  seems  probable  that  they  arc  after  all 
merely  spots  s(  which  nervous  filaments  happen  to  be  so  placed  that  they 
can  be  readily  compressed,  f  have  always  found  that  in  cases  of  sciatica 
the  cMernal  popliteal  nerve  is  much  more  sensitive  to  pressure  on  the  affocted 
than  on  the  healthy  side,  in  that  part  of  its  course  in  which  one  can  without 
difficulty  feel  it  and  roll  it  beneath  the  finger,  namely,  when  it  is  running 
under  cover  of  the  biceps  tendon. 

Another  character  of  ncura!f;ia.  which  is  remarkably  constant,  and  which 
is  often  useful  for  diagnostic  purposes,  is  its  limitation  to  the  nerves  of  one 
half  of  the  body.  Eren  when  it  attacks  a  large  number  of  nerve  trunkri  on 
the  same  side,  it  comparatively  seldom  extends  acrout  to  thu«e  of  the  opposite 
side;  and  I  believe  that  it  is  never  abiolutely  symmetrical,  pre?.enling  the 
saun«  degree  of  severity,  and  reaching  the  same  extent  of  distribution,  both 
to  the  right  and  to  the  left  of  the  spinal  column. 

According  to  what  has  been  iiated,  neunilgU  may  be  defined  ax  including 
every  pain  that  is  not  excited  by  irritation  of  the  peripheral  end«  of  the 
nerve  to  which  it  is  referred.  Thi*  obviously  0[)ens  a  very  wide  field  of 
application  for  the  term.  The  puin  in  the  shoulder  which  attends  upon 
disorder  of  the  liver,  the  pain  in  ilie  arm  which  is  experienced  in  heart 
dtscasei,  the  patn  in  the  testicle  which  is  caused  by  a  renal  calculus,  are 
each  typically  neuralgic;  and  mo  aUo  are  gaslrodynia  and  angina  pectoris, 
when  they  are  not  due  directly  to  a  morbid  stimulation  of  the  terminal 
filaments  of  the  gastric  and  cardiac  nerves  respectively.  Even  the  pain  in 
the  side  which  accomjunies  a  hepatic  abscess  or  a  pleurisy  is  in  part 
neuralgic,  for  it  often  extends  along  the  ctiianeous  branches  of  the  affected 
nerves  far  beyond  the  area  of  in  Ham  mat  ion,  and  the  skin  itself  may  be 
lender  when  it  is  pinched  up. 

Now,  one  ma^  fairly  rcfme  to  apply  the  name  of  neuralgia  to  cases  in 
which  the  pain  is  altogether  subordinate  to  a  definite  organic  lesion -,  and 
also,  as  I  think,  (o  thote  in  which  it  is  transitory  and  (so  to  speak)  acci- 
dental in  its  origin.  I  shall  hereafter  have  to  insist  on  the  fact  that  the 
occnnence  of  a  single  epileptiform  fit  docs  not  constitutes  case  of  epilepsy; 
and  so  it  may  be  said  thai  the  neuralgic  pain  which  accompanies  the  passage 
of  a  renal  calculus  is  not  actually  a  neuralgia.  But  it  must  be  confessed 
that  there  is  great  difficulty  in  drawing  the  line  as  regards  some  other 
alTcciions.  For  instance,  migraine,  which  is  rcg.irdcd  as  a  neuralgia  by  all 
the  older  writers,  and  even  by  Eulcnburg  and  Anstie.  is  now  described  as  a 
separate  neurosis.  It  is,  indeed,  certain,  for  reasons  that  will  be  given  here- 
after, that  the  seat  of  migraine  is  in  the  nervous  centres  themselves.  But 
it  is  equally  certain  that  the  pain  is  referred  to  the  cutaneous  nerves  of  the 
scalp,  and  shoots  and  darts  along  in  the  course  of  their  fibres.  Moreover, 
in  pcTsoiK  who  have  sulTcred  from  this  disease  for  some  time,  true  "tender 
points"  are  developed,  exactly  as  in  an  ordinary  neuralgia;  and  other  trophic 
changes  occur,  which  show  that  a  morbid  influence  has  been  receded  out- 
ward upon  the  hair  and  other  superficial  tissues.  Thus  it  does  not  appear 
easy  to  exclude  migraine  from  the  detinilion  of  neuralgia,  while  the  common 
"reflex"  forms  arc  allowed  lo  retain  Ihcir  places  in  it.  The  latter,  however, 
seem  to  be  affections  of  the  lowest  nerve  nuclei,  whereas  the  former  probably 
has  its  seat  in  one  of  the  higher  centres  for  sensation,  such  as  those  in  the 
thalamus.  And  I  think  that  the  difficulty  may  be  removed  by  the  con- 
sideration that  the  nerves  of  the  scalp  may  fairly  be  supposed  to  bear  the 
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same  relation  to  the  brain  beneath,  which  has  bc«n  shown  by  Hilton' 
and  by  van  dcr  Kolk  to  exist  between  the  superficial  nervc:i  of  all  parts  of 
the  body,  and  the  organs  or  other  structures  which  are  covered  by  them. 
Just  as  alinoit  any  disease  of  the  lunx  inay  be  accompanied  by  pains  reftrmi 
to  the  nerves  which  are  distributed  to  the  skin  over  the  chot.  so  we  shall 
find  that  various  alTecttons  of  the  brain  and  its  membranes  may  be  attended 
with  pains  ninniii|i  in  the  course  of  the  frontal,  the  temporal,  and  the 
occipital  nerves.  T\\e  pains  ihermelves  are  neuralgic,  but  the  presence  of 
other  symptoms  sho«-s  that  the  diseazie,  as  a  whole,  a  something  mure  than 
a  neuralgia. 

However  this  may  be,  it  h  certain  that  neuralgia  bears  a  very  cIom  «tt»- 
logksl  reUtinu  to  the  neiirtises  in  general:  I  «hall  more  llian  once  have 
Occa:Uon  to  refi^r  to  this  when  speaking  o(  the  difTercnt  local  varieties  at  the 
diteaie,  some  of  the  chief  among  which  I  raatt  now  [last  on  to  describe. 

JVruralgiti  afffftitig  the  Fifth  Nfrt'e —  Trifaeiai  Neuralgia — Pivsa/algia. —  | 
I  have  already  remarked  that  many  case*  in  which  [«in  is  referred  to  the 
branches  of  the  first  division  of  ihc  fifth  nerve  belong  to  a  aefuratc  ncurmii, 
called  migraine,  llui  there  remain  numerous  instances  in  which  one  or  both 
of  ihc  lower  lnmk«,  or  even  nil  three  of  them,  are  alTected  ;  and  among  tbCB 
is  included  the  most  severe  of  all  neuralgiic — a  terrible  malady,  for  which 
the  most  convenient  name  w,  perhaps,  //>  dtmlourtitx.  By  Trotnseau  it  is 
called  '■  epileptiform  neuralgia,"  apparently  because  it  occurs  in  paroxysms 
with  sudden  onset,  which  so  far  rrscmblc  the  attacks  of  epilepsy-.  But,  as  [ 
shall  hereafter  explain,  I  prefer  to  use  the  word  "  epileptiform  "  in  a  different 
sense. 

The  absolute  suddenness  with  which  the  pain  of  tic  douloureux  come 
on  is,  indeed,  one  of  its  most  remarkable  characters,  llie  patient  is  pcrhapt 
sitting  quietly  reading,  when  he  jumps  up  from  his  scat,  and  nishcs  up  and 
down  the  room,  with  his  hand  forcibly  pressed  against  his  check.  Ur  he 
nuy  rock  himself  backward  and  forward  in  the  chair,  crying  out  or  utter- 
ing deep  groans.  In  ten  or  twenty  seconds,  or  a  minute  at  the  longest,  the 
paroxysm  is  over.  It  ceases  as  abruptly  as  it  began.  The  pain  docs  not 
always  aflcct  all  the  branches  of  the  fifth  nerve ;  sometimes  only  those  of  the 
second  or  of  the  third  division  arc  attacked.  In  some  cases  the  muscles  of 
the  side  of  the  face  are  al  the  same  time  thrown  into  violent  spasms,  so  that 
the  patient  makes  horrible  grimaces  and  contortions.  The  paroxysms  may 
return  every  few  minutes.  Trousseau  mentions  one  case  in  which  there  were 
sometimes  twenty  in  an  hour ;  they  sometimes  do  not  even  iniermil  during  the 
night.  They  arc  often  brought  on  by  movements  of  the  \3.-k\,  as  in  speaking, 
or  in  eating  or  drinking ;  and  somciimci  pressure  upon  one  of  the  teeth  will 
instantly  excite  au  attack.  Sometimes  remissions  occur,  the  patient  renuin- 
ing  free  from  the  disease  for  several  days  together,  or  even  for  some  months. 
But  presently  it  returns,  and  isa^  severe  as  ever.  The  "tender  points"  arc 
well  marked  in  all  cases  of  tic  douloureux  which  have  lasted  for  any  len^b 
of  time ;  they  are  situated  at  some  or  all  of  the  numerous  spota  at  which 
branches  of  the  fifth  nerve  emerge  from  bony  channels,  or  perforate  fascix. 
Pressure  upon  any  of  them  is  instantaneously  followed  by  agonising  |>atn,  and 
a  breath  of  cold  air  upon  the  face  may  have  a  similar  elTecl.  .'Vnoiher 
result  of  the  difiea«e,  when  it  is  of  long  standing,  is  Ihc  disappearance  of  the 
whiskent  or  beard  from  the  affected  side  of  the  face,  the  hair  being  worn  off  b; 
(he  friction  to  which  it  is  exposed.  According  to  Trousseau,  even  the  conligu- 
ration  of  the  bones  may  become  altered,  the  malar  eminence  and  the  promi- 
nent part  of  the  tower  jaw  being  llaltened  down. 

?i  patient  who  labors  under  tic  douloureux  ac(|uiret  an  exprcssioD  of 
inten.te  di^lresti  and  sufTenng  ;  his  countenance  is  vrom  and  wrinkled,  and 
looks  like  thai  of  a  much  older  person.     But  the  disease  scarcely  evcrJ 
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those  who  are  under  forty  year*  of  age,  and  vctjt  often  begins  at  a 
still  later  period.  Dr.  Anstic  says  that  the  worst  case  he  ever  saw  was  in  a 
woman  who  was  eighty  years  old  when  she  was  first  attacked.  According  to 
this  writer,  a  specuJ  feature  in  the  aetiology  of  this  form  of  neuralgia  is  that 
the  siiffcrcrs  from  it  almost  invariably  come  of  a  stotk  which  is  tainted 
with  infinity  ;  indeed,  they  are  themselves  often  the  subjects  of  a  suicidal 
meUncholia,  and  their  mental  condition  is  almost  always  one  of  raoody 
depression.  This  Ls,  no  doubt,  partly  caused  by  the  severe  pain  which  they 
have  to  endure,  and  partly  also  by  their  inability  to  cat  solid  food,  wlikh 
may  lead  to  their  living  entirely  upon  liquids;  moreover,  they  are  very  apt 
to  seek  a  temporary  relief  in  the  stupefaction  produced  by  drink. 

Tic  douloureux  is  happily  very  rare.  I  believe  that  its  pathology  b  at  fct 
unknown.  Sir  Thomas  Watson  gives  an  account  of  a  poit<tnortem  examina- 
tion which  was  made  in  the  case  of  Dr.  Pcmbcr'lon,  a  London  ph}^ician  of 
rteat  repute  in  his  day,  whose  career  was  ruined  by  the  disease.  The  os 
mmtis  was  unusually  thick,  and  a  bony  mass  lay  within  the  falx  cerebri. 
It  was  supposed  that  these  changes  had  set  up  an  irritation  which  caused 
tile  neuralgia,  but  there  is  no  evidence  that  any  branch  of  the  fifth  nerve 
was  involved  in  them,  and  outgrowths  of  bone  of  a  precisely  similar  kind 
are  often  found  in  those  who  have  had  no  pain  in  the  head  or  face,  nor 
any  cerebral  symptoms.  Even  in  a  celebrated  case  related  by  Romberg,  in 
which  the  carotid  artery  was  dilated  to  twice  its  usual  size  where  it  pa^ed 
Ihroitgh  the  cavernous  sinus,  it  seems  to  mc  exceedinfjiy  doubtful  whether 
ihc  so-called  aneurtsmal  condition  of  the  vessel  had  anything  to  do  with 
(he  tic  duulourcux  from  which  the  patient  had  suffered  on  the  corresponding 
side  of  the  face ;  for  that  disease  had  existed  for  eighteen  years  at  the 
time  of  his  death,  and  one  cannot  suppose  that  the  artery  had  been 
dilated  during  the  whole  of  that  time,  i  have  repeatedly  seen  a  similar 
affection  of  the  carotid  at  the  same  spot,  in  the  bodies  of  those  who  had 
made  no  complaint  of  pain.  It  is  also  difficnill  to  believe  that  the  filth 
nerve  could  have  been  pre»ed  upon  without  the  sixth  and  the  third  nerves 
having  been  first  paralysed.  Moreover,  Romberg  foimd  other  changes 
in  the  affected  parts,  the  nature  of  which  one  cannot  determine  from  his 
account  of  them,  namely,  a  hard,  yellow  nodule  in  the  cius  cerebri,  at>d  s 
softened  state,  with  reddening,  of  the  roots  of  the  fifth  nerve.  It  does  not 
appear  that  this  disease  is  ever  of  "  reflex  "  origin  or  caused  by  peripheral 
irritation  of  any  branch  of  the  fifth  or  of  other  nerves.  There  is,  indeed, 
Mr.  Jeffries'  olt-quotcd  case,  in  which  a  triangular  piece  of  china  from  a 
broken  cup  remained  lodged  in  the  cheek  of  a  gill,  and  gave  rise,  for  fourteen 
years,  to  violent  pains,  which  ceased  a  few  weeks  after  its  removal  by  excision. 
But  that  patient  was  too  yourig  to  have  suffered  from  true  tic  douloureux. 
Mr.  Tomes  sa)'s  that  this  complaint  is  never,  so  far  as  he  knows,  caused  by 
irritation  from  disca-sed  teeth  ;  he  quotes,  as  a  warning,  a  case  of  Trous- 
seau's, in  which  the  pain  came  on  when  the  patient  touched  with  the  tip  of 
his  finger  his  few  remaining  teeth,  but  in  which  they  were  extracted  without 
the  slightest  benefit  resulting.  Some  years  ago,  a  patientj  who  had  in  vain 
had  a  large  number  of  his  icclh  removed,  used  to  come  to  mc  as  an  out- 
patient. 

On  the  other  hand,  there  is  a  less  intense  but  a  much  more  common  form  of 
trivial  neuralgia,  to  which  even  young  persons  art-  liable,  and  which  U  often 
dependent  on  morbid  conditions  of  the  teeth.  The  pain  shoots  and  dnrtx 
atong  the  branches  of  the  fifth  nerve,  but  it  is  generally  accompanied  with  a 
dull,  aching  or  gnawing  sensation.  It  is  often  distinctly  paroxysmal,  and 
(like  all  other  forms  of  neuralgia)  it  is  especially  apt  to  come  on  when  the 
patient  ts  over-fatigued  or  ^hausied  from  want  of  food.  It  b  seldom  licvere 
enough  to  prevent  him  from  attending  to  duties  or  pleasures,  although  it 
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nuy  cause  him  great  discomfen.     In  many  casa  it  mbnd«»  at  oooc  if) 

S'tti  of  wine  he  taken   or  a  <iuse  of  ijiiinine.     According  to  Mr.  Twcs 
e  most  frequent  <-.ur*e  of  this  form  of  neuralgia  »  chronic-  inllainnuMti 
of  a  toolh  inili).     Rut  other  iroiidilions,  which  :iie  mentioned  l)v  ihit  nila 
and  !>}'  Mr.  Salter  ai  ticin^'  iMjiable  of  giving  rise  to  it,  are  th4?  diflimlt  tnp- 
Iton  of  a  wiMlom  toolh    (or  itv  trnjiaclion  in  its  Hxkel),  (he  prcanxEoF 
KCOiidarjr  dentine    in   a  pulp  cavity,  exo.tUJsiti,  hy|iertro{)hy  of  the  cnU 
pelroita,  alveolar   perioititi-i,  decoin  posit  ton  of  a  dead  pulp  in  a  conhixd 
Mioce,  and    even    tlie   ex[>osiire  of   iienaitive  dentine,  or   the  crovdinj  gf 
Ine   teeth   together,  from    inwflicienc^y  of  room.     In    many  instance  iht 
alTKied  tooth  iii  tender,  m>  that  Midilcn  presture  on  il,  or  the  rontait  d 
iRibslan<-es  much  hotter  or  col<ler  than  ittcif,  greatly  augments  the  foia. 
But  Mimelime*  there  is  no  local  indication  of  any  dental  di>cn.'(c.    Mr. 
Tome*  iKiints  out  that  thi«  may  be  t)ie  <'a.->e  even  when;  an  intlamcrd  iwlji  it 
exposed,  if  the  caTily  is  mi  wiluated  as  to  be  out  of  the  way  of  iiritaCinn  bv 
particles  of  food.     Mr.  Salter  has  related  one  instance  in  whkh,  atlhongn 
the  oiTending  teeth  were  painful  when  touched,  doulit  for  a  time  prrvaiM  n 
to  tlie  real  cau»e  of  the  neuralgia  from  which  (he  [ia(ien(  nufft-u-d,  t)ennae 
this  returned  again  and  again,  there  being  only  a  tem|iorary  interval  of  OK 
al^er  each  tooth    in  nicce»ion  had  been  extracted,  tmtil  the  last  (wo  wtie 
removed  at  one  O]iera(ton.     The  (lain  then  entirely  ceawd.      All  the  leetb 
had    nodules  of  exostutki^  on  their  fangii.     It   might  be  expected  (hat  any 
affection  of  a  tcwth  in  the  lower  jaw  should  give  rise  to  neuralgia  in  the 
nontM;  of  (he  branches  of  the  third  division  of  the  fiilh  nerve,  and  (had 
disea^d  tooth  in  the  upper  jaw  .should  net  up  jwin  in  tlte  diKlribulion  of  the 
neooiid  division.     But  this  i»  not  neceKarily  (he  caie.     Indeed,  Mr.  Saiut 
mentions,  as  very  fr«iuenc  seats  of  "dental    neuralgia,"    the  mpraottntal 
nerve,  the  glolie  of  the  eye,  the  temple,  and   particularly  a  t.)io(  a  litttc  to 
one  si<ie  of  (he  vertex.     1  shall  have  again  to  advert  to  this  when  KpeaLtng 
of  migraine.     The  )>ractical  nile  would  seem  to  be    (ha(  the  only  way  of 
avoiding  the  risk   of  overlooking  affections  of  the   teeth  at  ratiMx  of  the 
milder  forms  of  trifainal  neuralj;ia  is  (o  have  (he  jaws  thoroughly  examined 
by  the  dentist   in  every  m>e.     Mr.  Salter  hat  recorded  sonje  very  cariotti 
instances  in  which  the  nutrition  of  |arts,  which  were  the  »eal  of  a  reflex  neu- 
ralgia due  to  i^aries  of  the  teeth,  underwent  [ler^-enion ;  one  in  partknlar, 
in  which  (he  iris  of  tlie  affected  eye,  from  being  of  a  deep  haiel  color,  beciine 
of  a  dull  gray. 

The  late  Or.  Anstic  believed  {"ZaKt^/,"  iSQti)  that  in  certain  ntfcsbe 
l»ced  a  neuralgia  of  the  fifth  nerve  to  the  "  reflex  "  distiirhance  caused  by 
injuries  to  distant  nertcs;  once  to  a  knife  wound,  by  which  the  occipital 
nerve  was  divided,  and  (wice  to  sickle  wounds  of  the  wrist  involving  (he 
ulnar  nene.  In  each  instance  the  pain  first  came  on  when  the  injiiij-  wa» 
already  repaired,  and  when  (he  cica(Tbc  had  become  firm. 

It  must  also  be  borne  in  mind  that  pains  undi^tintj:ui^hab!e  from  thtwe  of 
neuralgia,  ofien  constitute  the  earliest  symptom  of  various  tltvate*  ar-d 
tumors  of  the  maxillary  and  other  faeial  bones,  and  tlut  such  cox's  may  conie 
under  tlie  ol)icr\-ation  of  the  physician  at  a  time  when  there  is  no  nlnioo* 
ileformity  or  swelling  to  lead  the  patient  to  seek  >ur«ical  advice.  There  it 
in  the  museum  of  Gay's  Hospital  a  specimen  of  Bright's,  tn  which  a  morbid 
growth  which  had  started  from  the  sphenoidal  sinuses  inade  its  wgty  into 
the  middle  fossa  of  the  base  of  the  ^kutl.  and  doubttes  pre»ed  upon  the 
fifth  nerve ;  the  patient,  a  woman  of  forty,  whose  countenance  diowcd 
strong  indications  of  suffering,  had  complained  chiefly  of  an  extremely 
severe  pain  on  the  corresponding  side  of  the  liue,  which  became 
violent  in  paroxysms.  j 

Neuralgia  Affecting  Ike  Ctn^eal  Nervet. — "  Cervico-occipital "  and  "< 
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neuralgia.  These  aflVclions  may  be  dUmiitsed  after  very  brief 
Among  llie  amending  branches  of  the  ccfvicaJ  i>lexu«,  the 
great  occTpiul,  or  poMerior  divUion  of  the  second  tpinal  nerve  is  the  one 
to  which  neuralgic  iwin  1:1  mo*t  often  referred.  Such  cuia  are  oflcn  due  to 
Ibc  direct  action  of  cold.  Dr.  An«iie  !({>eak--(  of  a  patient  who  was  «eveiul 
times  iiilacked  af^rr  fitting  in  a  draught  which  blew  strongly  on  the  back 
of  (he  neck.  One  mt»t,  of  course,  not  overlook  the  existence  of  disease  of 
the  cervical  vertebra:. 

Cervico- brachial  neanilgU  generally  affects  several  of  the  branches  of  the 
brachial  plcxtn.  Numerous  "  tender  points  "  arc  developed,  most  of  them 
M  spots  where  the  nerves  pierce  the  ^scia,  but  some  (as,  for  insinnrc,  one 
at  the  inferior  angle  of  the  scapuU)  where  their  occurrence  is  not  so  readily 
esplicable.  One  special  feature  of  this  atTcclion  is  its  liability  to  be  aggra- 
vated by  muscular  movements  of  the  arm.  Anstic  alludes  to  a  case  in 
which,  at  a  time  when  convalescence  seemed  to  be  almost  established. 
ihe  act  of  playing  on  the  piano  for  half  an  hour  at  once  brought  the  pains 
back.  Mr.  Siltcr  has  shown  that  neuralgia  afTccling  the  nerves  of  the  upper 
limb  is  sometimes  due  to  di^cAscs  of  the  teeth.  He  says  that  pains  in  the 
shoulder  and  acromion,  over  the  insertion  of  the  deltoid,  or  at  the  bend  of 
the  elbow,  not  rarely  depend  on  such  causes;  and  he  cites  the  case  of 
a  lady  who,  whenever  any  of  the  teeth  in  the  left  side  of  the  lower  jaw 
became  lender  from  caries,  was  iraracdiaicly  attacked  with  severe  neuralgia 
at  a  circumscribed  sjjol  in  front  of  the  forearm,  .\mong  the  rarer  causes 
of  pains  in  the  arms  that  might  be  mistaken  for  neuralgia,  1  may  mention 
disease  of  the  articular  processes  of  the  cervical  vcrtcbf*.  In  1876  a  woman 
wasadmiited  into  Guy's  Hospital  under  Dr.  Wilks,  who  had  for  four  months 
be«a  suffering  from  pains  in  the  right  shoulder,  round  the  side,  and  down 
(he  ami  to  the  lips  of  the  fingers.  No  cause  for  her  com;>Uints  could  be 
discovered,  but  after  a  few  weeki  she  was  attacked  with  pneumonia,  and 
died  of  ihat  disease.  Dr.  Ooodhan  made  a  poit  inoriein  examination, 
and  found  that  there  wa.t  a  quantity  of  infl.immatory  exudation  outside 
ihe  notch  between  the  seventh  cervical  and  the  first  dunal  vertebrae.  This 
had  its  origin  in  di^te-.ue  uf  the  joint  between  ihete  two  reitebru: ;  the  lowest 
root  of  the  brachial  plexus  wax  Mirrounded  by  it. 

The  Hfurafgiit  of  the  dortal  and  lumhur  nrrvet  do  not  need  to  be 
described  in  detail.  They  are  less  frequent  than  ihuie  of  the  face  or  limbs, 
but  agree  chnely  with  cervical  neuralgia. 

HdatUa. — On  the  other  hand,  one  of  the  moxl  important  of  all  the  varieties 
of  neuralgia  is  that  whirh  attacks  the  gteal  irialic  branch  of  the  sacral  plexus, 
and  which  ix  cx)nKeiiucni]y  known  by  the  ^iiccial  name  of  sciatica.  The  |iart 
of  the  nerve  which  most  commonly  suffen  is  that  which  lies  Ifchind  the  upper 
half  of  the  femur,  but  sometimes  il  includes  the  whole  length  of  all  the 
main  brandies;  in  some  ini^lances  \\  i*  even  limited  to  the  back  of  the  knee, 
or  to  the  terrainal  twigs  in  the  calf  or  the  foot.  Its  ch.iradcrs  differ  widely 
from  those  of  kook  other  forms  of  neuralgia,  such  as  tic  douloureux. 
Instead  of  consisting  mainly  of  )>aroxysms  of  acute  pain,  darting  like 
lightning  through  the  nerve,  and  separated  by  intervals  in  which  the  jiatient 
is  almost  free,  it  is  a  constant,  heavy,  gnawing  sensation  ;  if  it  runs  along 
the  alTccted  nerve  »t  all,  it  does  so  slowly  )  its  intensity  is  not,  indeed,  ever 
abnolulely  fixed  aod  uniform,  but  the  variations  are  comparatively  slight 
and  uncertain.  It  oflcn  appears  to  be  worse  at  night,  but  this  is  ascribed 
by  Ur,  Henry  Lawson  (who  was  himself  a  sufferer  from  sciatica)  to  the  lact 
that  the  |uiient  then  has  lc«  to  distract  his  thoughts  than  in  the  daytime. 
Few  diseases  induce  more  peevishness,  restlessness,  and  misery,  spoiling  the 
appetite,  pcrv-ening  sleep,  «nd  interfering  with  every  kind  of  occupation, 
as  well  as  with  all  games  and  amusements. 
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In  advanced  and  Kven  cams,  the  pnin   MnMtiinet  r.i'' 
sciatic  nerve  of  the  opjiusitc  side,  or  to  branches  of  the  1 . 
to  nerves  which  arc  stitl  more  remote. 

The  pain  is  oficn  greatly  incre^Fcd  by  pmrare  on  the  ticrd] 
within  the  pelvis,  or  at  its  exit  from  the  tciaiic  notch,  and  iW  il>Mtl 
defecation  may  be  attended  with  much  suffering,  and  the  MtiaiMfl 
fearful  to  sneeze  or  cough.  He  is  also  very  nisceptible  toadnughirf^' 
air. 

When  sciatica  has  lasted  for  any  length  of  time,  several  "wnd«( 
arc  generally  to  be  found  ;  one  is  said  to  be  situated  where  the  nam 
from  the  pcU'is,  others  where  its  branches  pierce  the  fascia  lnii.itdt 
over  the  sacrum,  ihc  crista  ilii,  etc.  The  whole  length  of  the  i 
becomes  unduly  sensitive  to  pressure,  and  especially  (zs  I  kit  i 
remarked)  that  part  of  the  external  popliteal  nerve  which  liesunJtft 
the  biceps  tendon.  I  have  never  met  with  a  case  in  which  thc|i«i<«( 
not  complain  of  much  more  pain  and  tingling  when  I  roltnl  ctii> 
benctlh  my  linget  on  (he  affected  side  than  when  I  did  ihcuiKiloti 
the  healthy  side. 

Wa.wing  of  the  muaclea  is  another  symptom  which  is  present  it  iB' 
of  sciatica  of  which  the  duration  has  been  sufficiently  long,    f^**  , 
bccomci  flattened  and  flabby,  the  I>ack  of  the  thigh  and  calf  are  i(*["| 
siie  -ind  feel  soft  and  flaccid.     In  one  case  An»iie  found  the( 
citabilily  of  the  ga»trocneniiu«  much  diminished.     It  is  ihcrebtcii 
to  suppose,  with   some  writera,    that    the   loits  of  power  depeitSi  i 
upon  disuse  of  the  muscles.     Even  within  the  first  few  diys,  ibf  | 
often  begins  to  limp  in  walking,  »o  that  he  puts  only  his  toes  to  (^| 
and  is  glad  to  make  use  of  a  slick.     Afterward  he  lies  on  the  vA* 
long,  with  every  joint  of  (he  limb  bent,  dreading  to  make  tbt  i 
movement.     At  last  the  hip  and  knee  joints  may  become  ripiAr' 
so  that  any  attempt  to  straighten  them  causes  severe  pnin.     PamfAt 
in  the  flexor  muscles  of  the  toes  may  come  on,  especially  when  thc[ 
just  falling  off  to  sleep.     Sometimes  fibrillary  tremors  arc  obMrvn).' 
shaking  movements  of  the  limb. 

A  certain  degree  of  anaiMhesia  or  impairment  of  tactile  seniihiWf ' 
to  be  of  constant  occurrence  in  the  more  severe  cascsof  sciatica,  >u| 
tive  sensations  of  numbness  and  tingling  arc  often  present.  Tk< 
limb  is  sometimes  paler  and  commonly  colder  than  ihc  opposite  ««'' 
patient  occasionally  complain*  of  a  sensation  of  chilliness  in  it.  indx*' 
that  the  difference  of  temperature  may  be  detected  by  surface  thero*"^ 

The  fact  that  the  symptoms  of  sciatica  arc  to  a  certain  ciW" 
those  which  are  commonly  regarded  as  characteristic  of  the  ncuol^*" 
led  to  some  diveraity  of  opinion  with  regard  to  its  nature.    The  < 
a  few  yeara  ago  regarded  it,  not  as  a  definite  complaint,  but  ssaj 
affections   due   in   difTcrent   cases   to  widely  different    caises. 
Thomat  Watson  tpoke  of  it  as  being  sometimes  inflatninatory. 
plainly  a  ]).trt  of  rheitmatism,  sometimes  the  result  of  irritation  *''*!l 
pelvis,  or  connected  with  a  disordered  slate  of  the  kidney,  and,  I 
sometimes  purely  nervoua  and  neuralgic.  ,  , 

It  ia  most  important  that  one  should  not  set  down  to  "Ki»«* 
effects  of  pre:wurc  upon  the  sacral  plexus  and  sciatic  nerve  &o(D< 
disease  of  whatever  kind.  I  have  myself  ])iibtished  in  the  "  Gk/i' 
Rffforts"  (vol.  X,  1864)  a  case  that  was  regarded  as  an  esatnplej 
complaint,  until  Ihc  patient  unexpectedly  died ;  wherctipon  the  gluti 
was  found  to  cont.iin  a  large  aneurism  formed  upon  an  abnonul ' 
which  passed  down  through  the  sciatic  notch  and  along  thetiMil 
thigh,  and  constituted  the  main  source  of  supply  to  lh«  lower  lin^ 
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ntv  K  I  believe,  unique  ;  siich  a  course  of  the  vessel  (which  is  normal  in 
biids)  Deing  one  of  ihc  rarest  of  all  ^bnormatities  in  the  human  subjeci. 
But  a  precisely  similar  pain  mi(;hl  probably  be  cau-scd  by  an  aneurism  upon 
one  of  the  ref^ular  aiieries  of  the  biitiock,  or  by  a  bony  or  sarcomatous  out- 
growth from  the  sacrum  or  o&  innominalum,  pressing  upon  the  nerve. 

But,  after  all,  such  siTcctions  arc  comparatively  seldom  met  with,  and  t( 
appeals  to  me  thai  in  all  ordinary  cases  sciatica  has  as  much  claim  to  be 
regarded  as  a  substantive  disease  as  most  other  members  of  the  nosology. 
I  quite  agree  wilh  .\nstic,  that  its  relation  to  rheumatism  is  altogether 
inUf^iDary,  at  least,  if  any  definite  meaning  be  attached  to  (he  word  "  rheu- 
nuinsro  ;  "  and  I  am  not  inclined  to  think  that  the  points  which  have  been 
supposed  to  di&tingui^  it  from  other  forms  of  neuralj^ia  are  really  funda- 
mental. Many  of  them  axe  perhaps  attributable  to  the  large  si^e  nnd  the 
superficial  toursc  of  the  affected  nerve,  and  to  the  way  in  which  it  is  exposed 
to  irritation  when  the  patient  walks  about  or  e%'cn  sits. 

The  first  ease  of  sciatica  that  came  imdei  my  treatment  in  private  practice 
occurred  in  a  gentleman  who  has  since  been  to  me  for  neuralgia  affecting 
the  nerves  of  the  brachial  plexus;  and  Anstic  cites  in  his  work  three  or 
four  cases  in  which  there  appeared  to  be  a  tendency  to  neurotic  diseases 
in  other  members  of  their  respective  families,  or  the  patients  themselves 
had  had  other  forms  of  neuralgia.  One  of  them  occurred  in  a  lady  whose 
pitemal  grandfaihet  had  suffered  from  sciatica. 

Other  writers,  howct'cr,  deny  that  inheritance  or  predisposition  plays  any 
important  part  in  the  etiology  of  (be  disease,  and  there  appears  to  be  no 
doubt  that  it  is  far  more  commonly  traceable  than  are  other  neuralgic  affec- 
tions to  accidental  circurariances,  especially  to  the  action  of  cold.  Law- 
son  slates  that  nine>lcnihs  of  all  eases  of  sciatica  arc  referable  to  this  cause, 
and  Erb  s.-iys  that  it  is . pre-eminent  aljove  other  causes;  exposure  to  a 
draught  of  air  when  the  body  is  heated,  wetting  of  the  clothes,  sleeping  on 
damp  ground  or  against  a  damp  wall,  have  so  frc(|uently  been  followed  by 
sciatica  that  no  doubt  can  be  entcrUined  of  their  power  to  excite  the  disease. 

Another  frctgueni  antecedent  appears  to  be  over-fatigue  of  the  lower 
limbo.  In  Ijwson's  imn  case  the  complaint  came  on  after  a  long  walk  ;  and 
some  writen  have  d<:M:rit>ed  it  as  common  in  those  who  work  hard  at  the 
sewing-machine. 

The  (sK-t  that  certiin  classes  of  persons  are  exposed  more  than  others  to 
tlie  exciting  i-auMs  of  sr:utt<^  probably  explains  the  rircumslaniic  that  it  is 
more  common  in  men  tlian  in  women  (according  to  Erb,  in  the  proportion 
of  four  to  one),  and  in  adulu  between  the  ages  of  twenty  and  sixty,  persons 
from  twenty  to  forty  vean  old  l>eing  still  more  subjet  t  to  it  than  thoie  who 
are  older.  Lawson,  nowmer,  lay*  that  he  )ias  seen  one  well-marked  case  in 
a  boy.  aged  fourteen,  who  wa.H  addicted  to  masturbation. 

The  tfi'tigtifitis  of  .-K-iaiica  is  seldom  dlHii^uli  to  the  prat-titioner  who  is 
alive  to  tlie  numerous  other  diseases  that  may  r-ause  pain  in  the  thigh  and 
kg.  >Vhere  the  calf  i»  the  port  mainly  affected,  one  must  think  of  throm- 
bo^  of  tlie  femoral  vein,  but  this  can  be  excluded  by  digital  examination 
of  the  vesiel  at  the  groin,  even  if  the  complaint  should  lie  too  recent  to 
have  caused  tedema  of  iIk  ankle.  Disease  of  the  hip-joint  can  be  put 
oni  of  consideration  hv  the  Uci  that  neither  pressure  on  the  trochanter,  nor 
forcing  the  head  of  the  fvmtir  against  the  acetabulum,  gives  rise  to  pain  ; 
and  disea-K  of  the  sacro-tliai:  tynchondrods  by  the  fact  that  no  tender- 
ness is  elicited  by  a  blow  over  (liat  articulation.  Advan<-ed  cases,  in  which 
the  patient  limpt  in  walking  and  has  wasting  of  the  muscles,  are  very  likely 
to  be  mistiken  for  spinal  drseo^ ;  this  oceurred  some  years  ago  in  the  case 
of  a  mcdituil  man  w1m>  was  under  my  care,  and  whose  brother  practitioners 
in  his  own  neighltorbood  alt  felt  sure  that  there  was  something  the  matter 
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with  his  vcTtcbnl  column.  Such  disease  is,  indeed,  very  tinlikelf  to  tint 
its  cfTccK  confined  for  a  length  of  lime  to  one  limb ;  b«t,  on  the  orhvr  bad, 
I  have  iilrc.idy  icniarkcd  that,  when  iciaticji  is  at  its  hcighl.  (he  pnin  oAct 
radbtes  to  ihc  scialic  ncn-c  of  ihe  opposite  side.  Even  if  one  n  «ili>M 
as  to  the  scat  of  the  jxiin,  one  must  stdl  seiurch  cjucfully  for  lootl  otOMSof 
irritation.  I  icmcmbcr  lo  have  heard  of  one  very  instructive  case  in  ffUcb 
a  surgeon,  feeling  carefully  along  ihe  course  of  the  nene.  was  fonnntt 
enough  lo  detect  ihc  presence  of  a  bit  of  broken  needle,  the  rcmo\-al  of  which 
led  at  once  to  the  cure  of  the  patient. 

/'rpgnem  and  TreatmetU. — The  duration  of  neuralgia  in  general  stA 
its  amenability  to  treatment  vary  greatly  in  different  forms  of  the  dn- 
caac,  as  well  as  in  different  cases  of  the  same  kind.  The  most  protrxtd 
and  obstinate  form  of  all  is  Tic  douloureux :  most  writers  speak  oj 
it  as  incurable.  Even  this,  how«vcT,  is  a  vcr^  long  time  in  wearing  oot  Ike 
patient's  life.  Trousseau  mentions  a  case  m  which  it  went  on  for  Ikiity 
yt:s.Ti.  In  ihc  oiher  varieties  of  neuralgia,  it  is  altogether  excepliooil  (iit 
the  disease  to  Last  more  than  a  few  months ;  but  Anstie  alludes  to  (oae 
instances  of  sciatica  as  defying  all  medical  skill.  In  forming  a  progBOCb, 
one  is  to  a  grcaC  extent  guided  by  the  age  of  the  sufferer  ;  the  older  bf  •< 
the  more  likely  is  the  course  of  the  disease  to  be  prolonged.  Recovery  it 
generally  gradual,  and  it  is  apt  to  be  inlenuptcd  by  relapses.  Even  ifttr 
the  pain  is  gone,  Ihe  affected  part  someiimcs  feels  stiff  for  a  long  time,  ami 
its  muscles  are  qiiiikly  fatigued  by  exertion. 

The  Ireatmcni  of  neuralgia  is  a  matter  which  often  taxes  to  the 
one's   patience  and    skill.     Hygienic   conditions    must    be    very  carcfiltl; 
attended  to  ;  fresh  air,  regular  bodily  exercise,   freedom   from  worry 
oveisirain  of  mind,  plenty  of  sleep,  an    abundajit  supply  of  wholesome 
nutriment,  arc   each    essential,     Anstie   laid  special   stress  on   the  import- 
ance of  a  liberal  diet,  and  particularly  on  the  value  of  Cat  as  an  article  of 
food.     Whenever  he  could,  he  made  his  patients  take  cod-liver  oil  ;  if  the. 
stomach  revolted  at  that,  he  insisted  on  their  eating  butter,  cream.  Devonsl ' 
cream,  or  sometimes  olive  oil,  or  even  cocoanul  oil.     He  strongly  objecti 
to  allowing  sufferers  from  such  aflecttons  to  have  wine  or  brandy,  exccpct 
in  very  moderate  cjuaniilics  and  with  the  meals.     I  entirely  concur  with  hi: 
in  the  protests  which  he  again  and  again  uttered  against  the  practice  of 
prescribing  stimulants  for  the  mere  relief  of  pain  or  of  dqircsed  spirits. 

Among  the  medicines  administered  by  mouth,  arstmf  appears  to  hold  the 
first  place.  Any  one  of  the  pharmacopixial  preparations  may  be  given  is 
"liij  doses,  gradually  increased  to  nL^nij.  ]  prefer  the  licjuor  sodie  arscn- 
itis,  because  1  have  several  limes  found  that  patients  could  take  it 
without  inconvenience  who  were  attacked  with  diairhcea  and  vomiling  if 
ihcy  were  placed  on  Koivlcr's  solution,  which  is  more  commonly  prescriit«!- 
Or  the  liquor  arscnici  hydrochloricus  may  be  used,  alone  or  in  corabinalion 
with  the  tinctura  ferri  perchloridi,  itself  a  remedy  to  which  Anstie  attadiet) 
A  special  value, 

Another  agent,  to  which  great  attention  has  been  directed  within  the  laifl 
few  years,  K  pkoi/iliorus.  Its  employment  in  neuralgia  has  been  especialt^H 
advocated  by  Dr.  Ashburton  Thompson.  The  formtda  to  which  he  gives  the 
preference  is  a  solution  of  the  drug  in  cod-liver  oil,  in  the  proportion  of 
one  grain  to  an  ounce  and  a  half;  of  this  a  fluidrachm,  containing  one- 
twelfth  of  a  grain,  is  administered  every  four  hours.  Other  vehicles  are 
alcohol  and  ether.  Or  the  pHbsphide  of  zinc  may  be  used  in  doses  of  one- 
half  to  one-third  of  a  grain  every  two  hours ;  the  great  objection  to  tlw 
compound  is  its  teni4cncy  to  cause  vomiting.  Or,  again,  phosphonn 
may  be  made  into  pills  with  resin  or  wax ;  the  Phannacopceta  contaiiu 


TREATMENT  OF  NEURALGIA. 


SSI 


lireclions  for  their  manufarture ;  Ixil  it  has  been  shown  by  Dr.  Rpcs  (hjit 

i;h  pilU  are  a}A  to  p:un  lhr»itgh  the  inteKtinal  canal  without  being  dh- 
llred-     However,  pill.t  made  according  to  certain  private  formulx  arc  said 

be  effective.  Capsules  containing  phmphonit  arc;  al«o  much  employed 
'»t  the  present  lime.  Dr.  Thompron  givc%  a  tabic  of  fifty  cues  of  neuralgia 
treated  by  phutphons,  in  several  of  which  the  effects  of  the  rcmt-dy  seem 
to  have  been  very  remarkable ;  it  often  hajiiwncd  that  relief  was  ntTordcd  in 
a  few  hours;  and, according  to  thi«  writer,  if  marked  results  are  not  attaiited 
within  three  days  it  is  UKetes%  to  |>cn«vere  longer. 

Galvani.'im  is  often  very  vahiabic  in  the  treatment  of  neuralgia.  One  of 
the  poles  of  a  ^*  (onttant  current"  battery  may  be  placed  close  to  the  spine 
of  the  affected  side,  or  near  the  roots  of  the  painful  ncrve«,  the  other  being 
applied  upon  the  various  "  tender  points  "  in  succession,  or  being  perhaps 
immersed  in  a  vessel  of  water  into  which  the  h.ind  is  also  dropped.  A 
"descending"  current  is  utuallycmployed.lhcpositivc  pole  being  put  nearer 
to  the  centres  than  the  negative  one,  but  reversal  of  the  poles  seems  lo  make 
DO  diiTcTcnce  in  the  rewlt.  A  good  example  of  the  effect  of  this  form  of 
electricity  is  afforded  by  n  case  related  by  Ansiic  in  the  fourth  volume  of 
the  Clinical  Society's  "ZVuiwacftffW."  A  woman  had  forncarly  five  monlhs 
SulTcred  from  cervico- brachial  neuralgia,  which  lasted  for  several  hours  each 
day,  and  had  defied  all  kinds  of  medicinal  trealmcnt.  The  very  first  appli- 
cation of  a  battery  of  from  ten  lo  fifteen  ceils  arrested  the  pain ;  the  attack 
which  followed  was  much  less  severe  than  usual ;  and  after  thirteen  days 
the  complaint  ceased  to  recur.  The  treatment  was  continued  altogether 
for  six  weeks.  Another  case  in  which  great  relief  was  afforded  was  read  to 
the  Clinical  Society  al  the  same  time  by  Dr.  Buzzard. 

But  it  occasionally  happens  that  this  continuous  galvanism  fails.  Fara- 
dization of  [he  nerve  is  rather  injurious  than  bcncliciat,  but  the  application 
of  a  powerful  current  to  the  skin  by  means  of  the  electric  bruah  '\s  said 
to  be  sometimes  very  serviceable  as  a  means  of  severe  caiinicr-irriiaiion. 
Its  action  is  similar  to  that  of  hliUert,  which  arc  undoubtedly  of  great 
value  in  many  cases.  Anstie  recommended  that  they  should  be  placed 
not  upon  the  painful  part  itself,  but  close  to  the  spine  al  the  level  uf  the 
aflectcd  nerves.  Even  in  the  dcsjwrale  tic  douloureux  of  old  age  he  some- 
liraes  found  that  a  blister  applied  lo  the  nape  of  the  neck  removed  the  pain 
entirely  for  a  long  lime.  Bui  in  sciatica  he  obtained  better  results  by 
placing  flying  blisters  over  the  nerve  trunk  in  the  gluteal  region.  Mustard 
plasters,  chloroform  liniment,  and  other  rubefacient  applications,  may  also 
be  prencribed  in  raild  casca  with  advantage. 

The  remedies  which  would  naturally  first  suggest  themselves  for  so 
paiitful  a  d■^ea3e  as  neuralgia  are  opium  and  morphia,  and  very  few  cases 
occur  in  which  recourse  is  not  had  to  Ihcm  in  one  form  or  another.  Yet 
one  should  be  very  cautious  in  administering  Ihero  al  all  freely,  at  least 
when  there  is  any  hoiie  of  the  ultimate  subsidence  of  the  complaint.  In  the 
incurable  tic  douloureux  the  objections  to  their  use  do  not  apply ;  and 
TrouBcau  employed  opium  in  that  affection  with  not  a  little  success, 
increasing  the  doie  twidly  until  sometinoes  as  much  as  a  quatler  of  an 
ounce  ur  even  half  an  ounce  of  laudanum  was  taken  daily.  In  a  few 
itutances  the  result  was  more  than  a  palliation  of  the  patient's  misery.  The 
lTe<]uency  and  severity  of  the  aitacki  of  pain  were  lessened,  so  that  after  a 
time  the  drug  could  be  discontinued.  And  although  a  relapse  occuned  a 
few  weeks  later,  tlw  interval  of  ease  was  a  great  gain  ;  for  food  could  be 
taken,  which  had  before  l>een  almost  impossible,  so  great  was  the  suffering 
caused  by  the  act  of  mastication. 

Bat  in  many  cases  the  administration  of  opium  by  the  mouth  disorders 
■the  digeHi^'c  organs.     Hence  the  subcutaneous  injection  of  morphia   is 


382      HYPODERMIC  INJECTION   OF  MORPHIA  IN  NEURALGIA. 


{[reatly  to  be  preferred,  for  it  is  attended  with  no  such  ill  effects;  and  of 
Ule  yean  this  method  of  treating  ocuralgu  has  been  very  exteoMvely 
employed.  Tbe  quantity  should  be  very  carefully  regulated;  not  tnore 
than  a  sixth  of  «  grain  (two  minims  of  ihc  pharmacopuiial  solution)  shcald 
be  u*ed  un  the  first  occasion ;  in  mild  cases  it  is  even  wi-U  lo  begin  mtb  oat- 
Iwelfth  of  a  grain.  If  relief  is  not  afl'orded  by  such  doi«!>  larger  ones  may 
be  tried  i  a  quarter  of  a  gnin,  half  a  grain,  even  a  grain,  u  commonly 
injected  under  these  ciicumsianccs ;  and  sometimes  very  much  larger  (luao- 
tiiics  Kiill.  One  seldom  has  to  use  the  syringe  ofiener  than  twice  in  ihe 
twcnly-fuur  hours;  but  Anstie  laid  stres*  on  the  importance  of  perfDrmiit; 
ihc  operation  as  early  as  possible  after  the  commeneemeni  of  an  exacertntMO 
of  the  ]iain.  It  seems  to  be  almost  a  matter  of  indifference  whether  the 
morphia  in  injected  at  the  seat  of  pain  or  at  any  other  part  of  the  body, 
except  no  far  as  concerns  the  eifect  on  the  patient's  imaginjition. 

The  clTc<:t  of  subaiiaiieuus  injection  of  morphia  u  often  marvelous 
Suffering  which  liad  been  almost  intolerable  is  removed,  3.1  by  magic,  within 
a  few  minutes,  .^nd  this  Is  not  infrcijuenily  the  Tint  Mc-p  Kjward  the 
complete  cure  of  the  disease.  It  was  su,  for  in.itance,  in  the  severe  sciatica 
of  which  Dr.  l^awsuu  was  himself  the  victim,  and  in  which  ko  many  other 
plans  of  treatment  liad  been  tried  without  ihc  least  good  runilt. 

This  method  is  not,  however,  altogether  free  from  evils  of  its  own.  Dr. 
Oliver  has  related  in  the  ^'Practitioner"  a  case  in  which  immediately  upon 
the  injection  the  {»itient  cried  out  with  an  expression  of  great  alarm,  and 
the  pulse  became  very  small,  the  face  red,  and  the  eyeballs  promineot. 
Brandy  was  given,  and  in  about  half  an  ho^ir  these  symptoms  passed  off. 
It  i«  thought  ih.-tt  the  alkaloid  may  have  been  thrown  directly  into  a  jtnall 
vein.  But  such  an  accident  is  excessively  rare.  A  much  more  serious  riik 
is  one  to  which  Dr.  Alibutc  h.is  ex|iecialiy  drawn  attention,  namely,  the  setting 
upof  a"mor]>hia  habit."  a  peculiar  stale  of  dcprc»ion  and  irritability,  which 
can  be  relieved  by  nothing  but  a  fresh  dose.  There  is  also  reason  to  fear 
that  the  remedy  itself  sometimes  renders  the  pain  more  intense  than  before, 
or  at  least  diminishes  the  intervals  between  the  cxacer  bat  ions  of  it.  E»"cn 
when  Ihc  original  disease  is  cured,  patients  soinetlmcs  experience  great 
difficulty  in  discontinumg  injections  of  morphia  to  which  ihcy  have  Men 
accustomed;  a  vigorous  effort  may  be  needed,  and  the  endurance  of  much 
discomfort  and  even  misery  for  sevcr.^l  days.  For  this  reason,  as  well  as 
for  others,  the  syringe  should  not  be  entrusted  to  the  hands  of  the  sufferer 
himself,  or  even  to  those  of  a  relative  or  servant,  unless,  perhaps,  some- 
times when  his  complaint  is  incurable.  Anslic.  however,  laid  stress  on  the 
fact  that  the  evils  connected  with  the  csiablishmcni  of  a  morphia  habit 
never  arise  when  the  dose  is  kept  below  a  certain  point.  In  a  valuable 
pa])er  in  the  "  Pratlilit'ter,"  he  insisted  strongly  on  the  importance  of 
"  economy  "  in  the  use  of  the  alkaloid ;  and  he  related  the  case  of  a 
lady  who  for  three  years  had  enjoyed  a  complete  immunity  from  a  Mvere 
sciatica,  under  the  daily  use  of  a  dose  of  morphia,  which  wa&  at  fir«t  one* 
eleventh  or  onc-lwclfth  of  a  grain  and  was  never  raised  above  one-fourth 
of  a  grain. 
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Zona. — fferfes  tester — Skit^kt. — To  complete  the  description  of 
liuns  of  the  peripheral  nerves,  up  to  their  nuclei  in  the  ce re bro -spinal 
centres,  !  must  now  give  an  account  of  a  very  remarkable  diseaM,  of  which 
the  most  constant  symptom  b  a  cutaneous  eruption.  It  has  hitherto 
been  claimed  by  the  dermatologists,  but  appears  to  be  the  result  of  a 
morbid  change  in  one  or  more  of  the  ganglia  upon  the  jKnterior  nerve 
roots.  The  names  for  this  disease  owe  their  origin  to  the  fact  (with 
which  the  elder  Pliny  was  acquainted)  tliat  it  passes  nnind  the  tniuk  of  the 
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body  like  a  ftirdlc ;  even  the  English  word  "  shingles  "  is  a  corriipiion  of 
the  Ijtiii  nn^itlum.  The  brief  nolice  of  it  given  by  Pliny  also  implies 
tbc  knDwl«ttge  of  another  striking  feature,  pamcly.  thai  it  is  limited  to  one 
lateral  half  of  the  cutaneous  auiface.  He  says  "  ertf^al,  ti  einxeril," — "  it 
kills,  tf  it  encin:l»."  A  popular  tradition  lo  the  aame  effect  still  exist*  in 
Knglaiid.  Neveriheles*,  zoster  is  never  fatal,  and  it  really  lias  no  tendency 
to  past  over  to  the  other  ude  of  the  body  from  that  which  bapjiens  to  b« 
first  .ilTccted  by  it. 

The  most  elementary  a!-()uaini3nce  with  anatomy  could  not  fail  to 
suggcd,  lo  any  one  who  hud  observed  the  distribulion  of  the  eruption  in  a 
cave  of  shingleK,  that  it  corresponds  exactly  with  thai  of  the  peripheral  dis* 
Iribution  of  one  or  more  of  the  dorsal  nerves.  Accordingly  this  has  been 
rccogniicd  for  many  yean;  and  with  il,  the  neceisary  coruecjuence,  that 
certain  eruptions  on  the  face  and  limbs,  which  follow  the  course  uf  the  nerves 
supplied  lo  thote  parts,  are  identical  with  it.  To  these  also  the  name  of 
herpes  tOKter  it  now  gireri  by  fjenetal  coment,  although  when  so  applied  it 
really  toset  all  meaning,  since  the  atfected  area  no  longer  has  the  form  of  a 
belt. 

The  truftioH  of  shingles  consbts  of  vesicles.  These  are  of  Saicened 
form,  and  larger  than  thote  of  ecxema,  being  often  as  big  as  split  jicas  ;  they 
arc  arranged  in  clusters  of  ]>erha|}s  twenty  or  thirty,  each  cluster  lying  on  a 
reddened  and  ttightly  swollen  [latch  of  skin  ;  when  the  vesicles  arc  thickly 
set,  ihcy  often  nin  together,  and  form  flat  hullie  of  very  irregular  shapes. 
Some  years  ngo,  f)r.  Haight,  of  New  Vurk,  found  an  opportunity  in  Vienna 
of  investigating  their  structure  wiih  ihe  microvopc.  His  observations 
showed  that  their  roofs  consist  of  ihe  horny  layer  of  ihe  ciilicle,  with  some 
of  the  superficial  elements  of  the  retc  mucosum  adherent  to  the  under 
surface ;  their  floors  arc  formed  by  the  bare  summit*  of  the  papilla;,  with  ihc 
dcc|>cst  clenKnis  of  the  rcte  occupying  the  depressions  between  ihcm  ;  their 
caviiics  arc  traversed  hy  numerous  band*,  consisting  of  manes  of  the  inier- 
medtalc  elcoMrnls  of  the  rcte,  drawn  out  into  long  spindle  cells  and  cells 
wilh  several  tapering  processes.  The  fluid  which  Ihe  vesicles  contsin  is  at 
first  transparent,  bul  after  a  time  the  prevnce  of  floating  leucocytes 
renders  it  opalescent,  and  ultimately  it  may  become  purulent,  or  acquire  a 
purple  color,  from  the  escape  of  bloixl  through  Ihe  softened  tissues  beneath. 
The  cutis  itself  seems  always  to  take  jiari  in  Ihe  inflammation  to  some 
extent,  leucocytes  being  scattered  in  the  $|iaces  between  its  fibrous  bundles, 
and  along  the  vessels  and  nerves.  Uut  when  |ius  is  formed,  the  number  of 
cellular  dements  in  its  tissues  may  undergo  an  enormous  increase,  so  that 
if  the  roofs  of  the  vesicles  should  have  been  removed  by  the  friclion  of  the 
clo4he3  (which  often  seems  lo  determine  the  otcurrcnce  of  suppuration), 
ash-colored  surfaces  arc  exposed,  looking  tike  layers  of  false  membrane. 
In  other  words,  the  histological  changes  in  zoster  are  essentially  identical 
with  those  which  have  been  described,  at  p.  241,  for  variola. 

The  number  of  clusters  is  very  variable,  from  a  single  one  lo  ten  or  even 
more.  They  arc  generally  developed,  not  all  at  the  same  time,  but  in  quick 
succession  ;  those  coming  out  first  which  tic  most  toward  the  upper  distri- 
bution of  the  nerve  whose  branches  they  follow.  After  a  very  few  days 
fresh  ones  cease  to  make  their  appearance.  There  is  a  short  papular  stage ; 
aivd  some  of  the  latest  clusters  not  infrequently  abort,  without  going  beyond 
it.  In  certain  very  mild  cases,  when  only  one  or  two  clusters  are  formed, 
none  of  titem  pass  into  a  vesicular  condition.  Even  if  the  disease  should 
be  of  considerable  severity,  tbc  eruption  begins  to  dry  up  from  the  fifth  to 
the  eighth  day ;  the  centres  of  the  vesicles  become  depressed  and  horny, 
yellowish  or  brownish  crusts  form  upon  them,  and  in  the  course  of  the  third 
week  these  fall  off,  leaving  reddish  or  purple  stains.     Bul,  when  the  cutis 
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it  [hickly  infiHrated  with  pus  cells,  its  superfictal  layer  undergoes  deslnic- 
lion,  and  an  eschar  has  then  to  be  thrown  off:  thus  the  proccu  of  healing 
h  retarded,  and  an  indelible  cicatrix  resulK.  The  distribution  of  socb 
cicatrices  in  the  course  of  a  paiiicular  nerve  shows  at  once  the  nature  of  the 
disease  from  which  they  arose.  .\  chiJd  was  once  brought  lo  me  with  a 
aerie!' of  little  keloid  tu more  scattered  over  the  branches  of  M>me  of  the 
nerves  of  llie  arm;  their  origin  seemed  at  first  10  be  inexplicable!  but  I 
[)re»enlly  traced  them  to  an  ciuplion  of  shingles  which  (as  I  learned)  bad 
occurred  about  a  year  before.  I  need  not  add  thai  whcnerer  losier  3it.Klts 
the  face  (or,  in  a  female,  the  neck,  or  the  arm)  one  must  not  fail  to  wain 
the  iMtient  of  the  possibility  that  it  may  leave  permanent  scars  behind  it. 

Writers  describe,  and  have  given  names  to,  numerous  varieties  of 
setter,  according  lo  the  anatomy  of  the  nerves  whose  distribution  is  fol- 
lowed by  iliem ;  but  such  distinctions  arc  useless.  When  the  dt«case 
affects  the  face,  the  nerve  which  it  follows  is  the  fifth,  the  greater  part 
of  which  it  perfectly  analogous  to  the  sensory  portion  of  an  oidinarj' 
spinal  nerve.  Indeed,  it  is  remarkable  how  exactly  the  clusters  of  iresicte 
sometime!  map  out  the  points  of  emergence  of  the  several  twigs  of  ibc 
trifacial  nerve  from  their  bony  canals.  When  the  first  division  of  the 
nerve  is  alfected,  the  Ioo»e  tissue  of  the  upper  eyelid  becomes  extremely 
CEdemaious  and  swollen,  so  that  the  alfectioD  is  very  likely  to  be  mtsiakea 
for  cry*ipela.'i  by  a  careless  or  inexperienced  observer.  Another  |>eculiarity 
of  this  form  of  shingles  is  that  it  is  often  attended  with  ulceraiiutt  of  the 
cornea  and  itiiis,  by  which  the  sight  may  be  very  terioutly  damaged. 
Hutchinson,  who  has  specially  investigated  such  ca.-»cs,  has  remarked  that 
the  onilar  affection  never  arises  unless  the  eruption  occupies  the  distribu- 
tion of  the  na.'iii  twig.  When  the  two  lower  diviMons  of  tl«  trifacial  nerte 
are  involved,  a  few  vesicles  often  appear  on  the  mucous  membrane  of  tlie 
mouth  and  jialate.  Paget  has  recorded  an  instance  in  which  necrosis  of  the 
alveoli  followed  the  eruption,  so  that  some  of  the  tccih  fell  out. 

Cervical  Mstcr,  and  that  which  affects  the  upper  limb,  follow  exactly  the 
disiribmion  of  the  several  nerves.  In  some  intlanccs  the  vcsirles  reach 
down  to  the  lingers,  but  this  is  very  exceptional  ;  in  the  great  majority  of 
cases  they  do  not  extend  bulow  the  elbow.  On  the  tninx,  whirh  appears 
to  be  by  far  the  most  freijuent  seat  of  the  diseaMf,  the  area  o<x>]pied  by  (he 
eruption,  of  course,  slants  more  and  more  downw.ird  as  it  approaches  the 
pubes.  It  often  happens  that  one  or  two  vesiclct  lie  slightly  beyond  the 
meridian  plane,  both  at  the  linea  alba  and  at  the  spine  ;  thi.'t  probably 
depends  upon  the  fact  that  the  nerves  of  the  opposite  sides  overlap  in  (heir 
distribution,  just  u  in  the  Siamew  twins  there  was  a  part  of  the  connect- 
ing band  which  received  nervous  fil.imcnt.t  from  each  of  tlvem.  In  the  lower 
limb  the  distribution  of  loster  presents  this  pecuhanty,  (hat  it  is  almost  in- 
variably confined  to  the  buttock  and  thigh.  Hutchinson  fays  that  it  never 
extends  below  the  knee,  and  the  only  instance  that  1  know  of  to  the  coo- 
trary  is  one  figured  by  von  Barensprting,  in  which  thcic  were  a  few  small 
papules  as  low  as  the  middle  of  the  calf. 

I  have  alre.idy  remarked  thai  the  eruption  of  shingles  has  no  tendency  to 
encircle  both  sides  of  the  body.  Hutchinson  once  saw  a  zoster  in  the 
course  of  ihc  fourth  dorsal  nerve  on  the  rigA/  side  associated  with  a  fronni 
loster  on  the  U/(  side,  in  one  of  von  Daren sp rung's  cases  an  ordinary 
zoster,  limited  to  the  rig/i/  half  of  the  thorax,  was  accompanied  by  a  single 
vesicle  in  the  /•^axilla,  the  patient  having  been  suffering  from  severe btim- 
ing  pains  on  both  sides. 

An  attack  of  shingles  ts  very  seldom  attended  with  any  febrile  distiirb- 
ancc  or  disorder  of  the  general  health.  In  children,  who  are  liable  to  it  at 
all  periods  after  (he  lirrt   year,  it   commouly  runs  its  course  without  any 
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nnpfpiKant  «en^tion,  or  is  merely  accompanied  by  a  little  Dumbness  and 
tingling.  Von  lUrensprung  tested  the  cutaneous  sensibility  with  a  pair  of 
compasics,  and  fotind  that  in  two  cases  ii  was  considerably  increased,  while 
in  a  third  it  was  diminished.  Sir  Thomas  Waison  relates  a  curious  case  in 
which  the  eruption  alTected  the  scalp,  and  in  which  the  patient,  who  had  for 
seven  years  been  plagued  with  continual  noises  in  the  head,  became  free 
from  this  symptom  on  being  attacked  by  the  shingles,  and  for  eighteen 
months  afterward.  He  also  mentions  anoi)ier  case,  of  a  man  in  whom  lh« 
eniption  came  out  in  February  and  who  suddenly  lost  a  cough  which  had 
teased  him  all  the  winter.  On  the  other  hand,  von  BSrcnsprung  met  with 
two  cases  of  «OMcr  affecting  the  distribution  of  the  fourth  cervical  nerve,  in 
each  of  which  vomiting  occurred  ai  the  commencement — a  con9e(|uen<:e,  he 
suppones,  of  "  sympathetic  irritation  "  of  the  vagus  and  phrenic  nerves. 

But  by  (ar  the  most  important  subjective  symptom  of  herpes  zotiter 
is  pain  of  a  neuralgic  character  and  referred  to  the  same  nerves  the  diMri- 
bution  of  which  is  followed  by  the  eruption.  This  is  entirely  ab«ent  in 
young  Clients,  but  in  adults  it  is  generally  present,  and  in  old  [leopte  it  is 
apt  to  be  exceedingly  severe.  Even  the  slightest  touch  may  then  give  lUe 
to  cKireme  suirenng.  Von  Bircnsptung  cites  a  case  in  which  there  wjs  only 
a  single  patch,  of  titc  breadth  of  two  or  three  fingers,  but  in  which  the  ten* 
derness  was  such  that  the  patient  kept  the  part  covered  with  the  palm  of  his 
hand  all  night  and  all  day,  lest  his  shirt  or  hU  bed  linen  should  come  into 
contact  with  titc  vesicles.  When  the  eruption  get:i  well  the  pain  commoni/ 
satwidcs;  but  in  some  instances  it  continues  long  afterward,  for  montM 
or  even  for  years^,  with  scarcely  any  abatement  of  its  inten.iity.  I  have 
myself  known  a  gentleman  who  was  still  suffering  at  the  end  of  ten  years; 
and  Trousseau  mentions  an  instance  in  which  the  pain  la.<ited  fur  fourteen 
years.  Sir  ThonvLi  Waii<an  alludes  to  a  case  of  thix  kind  in  which  the 
patient,  a  lady,  could  at  all  times  bring  on  the  pain  (ihis  being  situated 
along  the  edge  of  tlie  left  riht)  by  drinking  some  cold  li'iiiid.  I  believe  that 
the  persons  in  whom  shingles  leaves  bdiind  it  this  terrible  inlliclion  are 
always  advanced  in  age. 

Again,  the  jMiin  sometimes  precedes  the  development  of  the  eruption  by 
several  day.'t.  This  ha»  lird  certain  writers,  among  whom  ■vns  Anstie,  to 
regard  h«ri>es  xiHtcr  as  a  mere  complication  of  neuralgia,  analogous  to 
several  other  curious  "trophic"  changes  which  arc  met  with  in  that  disease. 
Bui  in  op{K>sition  to  such  a  view  it  must  be  urged  that  in  the  majority*  of 
cases  of  shingles  (in  two  out  of  three  according  to  von  lliirensprung)  pain  is 
altogether  abient,  and  that  when  it  is  the  earliest  symptom  the  cutaneous 
affection  always  appears  within  a  definite  period,  a  fortnight  being  the 
longest  interval  that  1  have  hc.ird  of-  Some  instance*  have,  indeed,  been 
recorded  of  an  eruption,  regarded  as  softer,  which  seemed  to  be  caused  by 
pretAure  ujxjn  the  corresponding  nerve  trunks  or  which  occurred  in  the 
course  of  an  ordinary  neuralgia.  Thus  Charcot  and  Cotard  have  pub- 
liihed  a  caie  in  which  one-half  of  the  neck  and  one  shoulder  were  coveted 
with  the  veticles,  the  cervical  nerves  of  that  side  being  comprcwcd  by  can- 
ceroiudi.MNoc  of  (he  vertebrx.  Charcot  is  said  to  have  met  with  another 
caite  in  which  a  |»(ient,  during  a  second  attack  of  sciatica,  presented  herjietic 
vesicles  on  ihe  lower  part  of  the  thigh,  In  these  intUinces  it  seems  not  im- 
probable that  the  eruption  really  was  shingles,  and  that  it  w.-is  caused  by 
an  extemion  of  the  morbid  process  from  the  trunks  of  the  nerves  to  the 
ganglia  on  the  posterior  nerve  roots.  Itut  there  arc  other  cases  to  which 
such  an  explanation  is  less  readily  applicable,  Thus  von  itarcnsprung  reports 
In  observation  by  Esmarch  (of  Kiel)  of  abscesses  about  the  pelvis  and 
under  the  gluteus  maximus,  where  fias/martfm  the  grc.it  sciatic  nerve  was 
found  to  bcswollcD  and  reddened.  About  five  weeks  before  the  patient's 
as 


886 


ZONA. 


death  an  eruption  of  groups  of  resides  appeared  on  tbe  back  <f\ai 
and  on  the  sole  of  the  foot  as  far  as  its  middle.     In  tha  mtunai 
seal  of  (he  cutaneous  affection  was  unlike  that  of  a  zoster,  (ot,  a  LI 
alrc:idy  staled,  that  scarcely  ever  goes  bclovr  the  knee.     Tbe  uok  i 
applies  to  Charcot's  ofl-quotcd  case  of  a  man  who  tulTcrcd  (toni| 
the  leg  and  back  of  the  foot  after  a  gunshot  wound  of  the  ihigb,iil| 
whom  a  herpetic  affection  repeatedly  developed  itvlf  upon  ih«tl 
Moreover,  the  fact  that  the  eruption  recurred  is  of  itself  ^ufKciett  llj 
that  it  was  not  really  a  zoster,  for,  as  Hutchinson  has  pointed  oiU,  < 
never  rcUpscs.     He  has,  indeed,  gone  so  far  as  to  mainiain  thai  ik 
plaint  protects  against  itself,  like  the  cxinlhemaia.     In  a  sencsodi 
coses  collected  by  him  there  was  only  one  in  which  there  wwjil 
of  a  previous  attack.     But  it  appears  to  mc  that  this  dcpciuii  tii 
the  fact  thai  shingles  is  relatively  of  infrequent  occurrence,  i*d 
does  not  affect  mote  than  one  percent,  of  the  population.  Still,  the  I 
shingles  has  no  tendency  to  recur,  either  in  the  same  part  o(  eh 
indicaiei  a  ^reat  diffcrGnce  between  it  and  all  oidinary  ncuralgK  iHr 
and  itt,  I  think,  conclusive  against  the  opinion  thai  it  is  a  tncie  »cc 
complication  of  neuralgia. 

If  furiher  arguments  are  needed,  one  maybe  found  in  the  (Ktl 
ben^<^  zoMer  is  associated  with  a  series  of  changes  in  the  gan]^  4i 
posterior  nerveroois,suchasarenoiknown  tooccur  in  thcncural^i 
That  ihcse  ganglia  are  the  starting  points  of  the  diseiue  was,  1  khc^J 
suggested  by  von  B^ren&pning  in  iS6i.    Hi^  opinion  wa«  verified  h;l~ 
and   Cotard,  who  found  (in  a  cuae  already  referred   to)  Ibst  "IkmH 
nerve  rouls  were  healthy,  the  ganglia  and  ihe  nerve  trunks  to  a  liiileif 
outside  the  interveriebral  notches  wcie  much  reddened  and  >lightl]ii 
their  struma  being  also  unduly  rich  in  nuclei.    Precisely  similar  ap_ 
were  afli-rward  cliM:overed  by  von  Uarensprung  himself  in  a  little  childl 
died  soon  after  an  attack  of  shingles. 

Wiih  regard  to  ihceasunot  herpeszosler  almost  nothing  it  knoai-j 
occurs  equally  in  both  sexes  and  at  almost  every  age.     Hulchituo*)  ' 
peatcdiy  observed  it  in  persons  who  have  recently  been  taking  ancnici 
cinally,  and  1  have  myself  noticed  the  same  thing  more  ihan  unec 

Id  the  treatment  of  this  disease  it  is  generally  supposed  tlul  thCR) 
little  to  be  done.     The  vesicles  must  be  protected  by  a  »)f^  Unen  n^* 
8  pad  of  cotton  wool  or  a  flannel  bandage.     Some  writers  rceocnmaAl 
Qcxible  collodion  should  be  painted  over  Ihcm  to  facilitate  iheitdfrii 
or  a  little  starch  powder  may  be  dusted  over  the  affected  part  a*  iqpx 
discharge  appears.     Children  requite  no  medicine  whaicrer. 

Dr.  Ashburton  Thompson  has  related  (^'Glat^otti  Meii.  J«ur.^'  llj 
case  of  a  youih  to  whom  he  admin  isle  red  onc-lhird  of  a  grain  of  i 
phide  every  three  hours,  on  the  second  day  of  pain  in  the  right  udc- ' 
vesicles  of  zoster  were  then  already  becoming  opaque,  but  one  P^'M 
still  incipient.     Next  day  the  eruption  began  to  dry  up,  and  by  liei 
day  of  treatment  all  pain  was  gone. 

The  ticaimcnc   of  the   neuralgia  which  sometimes   follows 
unsatisfactory.     Bazin  is  said  to  have  UM:d  arsenic  with  succcai 
often  it  utterly  fails.     Of  late  ycatH  I  have  been  in  liic  habii  of 
ing  the  vinum  cokhici ;  in  several  instances  the  pain  hu  quickly  i 
while  the  patient  has  been  taking  this  medicine,  and.  as  1  bcltevt, 
sequence  of  its  administralion.     Locally,  anodynes  arc  generallrl. 
but  without   much  benefit;  I  remember  one  case  in  which  a  wc«k< 
lotion  appeared  to  give  great  relief     Von  Uarensprung  saj's  ihd  kll 
always  found  blisters  useful. 
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Paraplegia — tis  sifMnOMs — incomplete  paraplegia — reflex  movemes-ts 

— KNEK-JKRK  ANI>  (.XONUS — TME  BLADDER  IX  PARAPLEGIA — TOE  RECTUM 
\SL>   GENITAL   URGAN'Ii AMMONIACAL   URIKE   AND  AClTTfi   BED  SORES. 

Myelitis — instologv    or    acute    mveutis — of   chronic    myelitis    or 

S^^l.ERiiSlS  —  ^TIOtOGV COURSE  —  DIAGNOSIS     FROM   SPINAL    IRRITATION, 

AN.tMIA  AND  COXUESTION  OF  THE  COKD,  REFLEX  ANI>  HYSTF.RItAI. 
PARAPLEGIA,  (.lO.VCUSSION,  ACUTE  ASCENDING  PARALYSIS,  AIXIOHOLIC  AND 
SYPHILITIC  PARAin.EOtA,  HEMORRHAGE,  TUBERCLE  AND  OTHER  TUUORS 
— PBOCiNOSIB  AND    TREATMENT. 

Hemiparaplcgia — raliiialgla — paraplegia  from  compression. 
Meningeal    Hemorrhage — ^acute  and  chronic  spinal  meningitis. 
Spastic  Paraplegia — in  adults — m  ouldrsn — anatomy— treatmbhtt. 

Within  the  last  few  years  our  knowledge  of  affections  of  the  spinal  cord 
has  made  great  progress;  certain  lesions  can  now  be  posiiivcly  diagnosed 
which  were  cniittily  unknown  to  the  pathologist*  of  the  last  generation. 
Unfortnnitely,  however,  the  advance  has  been  niainly  in  regard  to  diieaiet 
which  are  comjwrjtivcly  rare.  Upon  the  more  common  ones  much  le*s 
lij{ht  has  been  thrown  ;  and  their  diagnosis  still  remains  maUer  of  presum{>- 
IJon  rather  tlian  of  certainty,  being  bawKj  mainly  upon  the  known  fnxiueney 
of  one  affection  under  p.iriicular  circumstances.  This,  indeed,  is  not  peculiar 
to  the  cord ;  as  much  might  be  said  of  the  liver  or  ihe  lungs.  But  I  think 
that  there  is  no  other  R'gion  of  the  body  in  which  ihe  morbid  clian^cs 
revealed  by  an  autopsy  arc  so  often  uncx])ccted  during  life. 

To  avoid  going  over  the  same  ground  again  and  again,  I  shall  begin  by 
discussing  one  symptom — Paraplegia — which  belongs  to  most  spinal  atft'ctions 
in  c-ommon  ;  afterward  I  shall  past  on  to  coimdcr  each  atTcction  separately, 
with  its  other  symptoms. 

Paraplegia.— 'ITiis  is  a  form  of  paralysb  posscfising  two  essential  features : 
first,  that  it  affects  both  sides  of  the  body,  and  generally  lo  an  equal  extent 
and  in  the  same  degree  ;  and,  secondly,  that  it  a^ecisall  parts,  uploacenain 
level,  according  to  the  functions  of  the  several  pairs  of  spmal  nerves,  ascend- 
ing from  the  sacral  to  the  ccTiical.  It  is  easy  to  see  why  affection*  of  the 
oird  should  produce  such  a  svmptom.  On  the  one  hand,  the  motor  tracts 
belonging  to  the  two  halves  of  the  body  arc  in  the  cord  so  close  to  one 
another  that  they  ate  generally  involved  in  the  same  lesion.  Un  the  other 
hand,  since  each  vegmcnt*  of  the  cord  conUinii  fibres  belonging  to  all  ihe 
nerves  bctow,  they  arc  all  likely  tosiilTer  together.  Although  Sir  William  Gull 
and  other  writers  have  spoken  of  a  "cervical  paraplegia,"  when  the  arms 
are  paraly^d  without  the  legs,  i  think  the  expression  is  incorrect.  In  such 
cases,  the  affection,  if  it  lies  within  the  cord  nt  all,  mu^t  be  definitely  liniiied 
lo  a  pirt  only  of  the  segmental  area  ;  and  between  them  and  cases  of  ordinary 
spinal  paralysis  there  arc  many  important  differences.  One  cannot  insist  loo 
strongly  on  the  fact  that  the  morbid  ch.ingcs  which  cause  panplegia  acknowl- 
edge no  such  limitations.  It  is  true  that  a  lesion  may  extend  gradually 
acroai  the  cord,  and,  therefore,  the  resulting  paralysis  may  for  a  time  be 
incomplete ;  but  this  is  a  different  matter. 

*  A  "  3ee»enl "  of  Ihe  con]  it  IhM  part  of  it  which  waitM  lie  inctudcil  bctwtto  any  lw« 
>iljic«ni  cosiplcic  horiioDtal  icchoiu.    li  ukei  th«  wAgit  liuiatii  of  th«  cord. 
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As  regards  their  distribuiion  in  the  length  of  the  cord,  th«  loions  ie 
qticslion  vaiv  widely.  They  maybe  strictly  confined  to  a  single  »pot,  oi 
may  extend  from  (he  eauda  equina  to  ihe  cervical  region. 

The  u^fer  limit  of  a  spinal  affection  is.  as  a  rule,  roughly  indicated  by  tbc 
extent  upo'ard  oX  Ihe  paraplegia  to  which  it  gives  rise.     Disease  of  thcliunioi 
enlaigemcnt  causes  paralysis  of  the  lovcf  limbs ;  disease  in  ihc  donol  rcgioD. 
paralysts  of  the  abdomen  and  chest,  corresponding  with  the  level  to  whici 
It  reaches;    disease  of  the   cervical   cnlargcnK-nt,   paralj'sis  of  the   Dppo 
limbs;  disease  still    higher  up,  p.iiaU'sis  of  the  diaphragm  and  of  the  cervi- 
cal muscles.     In  some  cases  the  feet   and    legs  become    powerless  bcfoit 
the  thighs  and  the  hijffi.     This  is  generally  supposed  to  mean  thai  the  Iciita 
is  at  first  confined  to  the  extreme  lower  end  of  the  lumbar  enlargement ;  bin, 
Woroschiloff  having  found  that  in  the  lateral  coliunns  of  the  lumbar  cord  « 
the  rabbit  the  motor  paths  for  the  distal  parts  of  the  loner  limbs  tie  oulsidt 
those  for  ihc  proximal  parts,  it  may,  perhaps,  sometimes  be  due  tolbcgradiul 
extension  of  a  morbid  process  from    the  surface  inward.     When 
attacks  the  upper  extremities  in  detail,  as  the  result  of  dbease 
upward  through  the  cord.  1  believe  that  the  muscles  of  the  hands  arc 
before  those  of  the  elliow  and  of  the  shoulder.     The  fact  that  the  nerves 
the  ulnar  side  of  the  hand  come  chiefly  from  the  towesi  part  of  the  brachi 
plexus  would  lead  one  to  expect  that  the  inner  fingers  should  suffer  carl: 
than  the  outer  fingers  or  the  thumb.     1  do  not  know  whether  this  is  tl 
case ;  if  not,  we  have  here  a  distinction  between  lesions  of  the  cord  i 
and  those  of  the  nerve  roots,     According  to  Erb  (Ziera.isen's  *'  Handbuch," 
xi,  1,  p.  6l)  paralysis  of  all  four  limbs,  and  of  the  trmk  muscles  generally, 
sometimes  occurs  without  any  interference  with  the  respiratory  movemeti' 
as  the  result  of  an  exceptional  limitation  of  disease  to  a  part  of  the  segment 
area  of  the  cord  in  the  cervical  region,  leaving  the  lateral  columns  in' 
Strictly  speaking,  we  should  not  call  such  an  affection  paraplegic,  in  the 
in  which  i  have  defined  that  term. 

When  any  segment  of  the  cord  is  completely  destroyed,  there  b,  of  coaiw, 
an  absolute  loss  of  iemation,  as  well  as  of  motion,  in  all  parts  of  the  body 
below.  And  when  a  total  disorganization  spreads  upward  through  its  sob- 
stance,  the  gntdiial  progressof  the  disease  from  day  to  day  can  be  determined 
from  the  extension  of  the  anicsthesia  with  far  greater  accuracy  than  b  ever 
possible  from  that  of  the  motor  paml)'sis  alone.  But,  in  the  gieai  uu)ority 
of  cases,  parts  affected  with  paraplegia  either  retain  perfect  sensation,  or 
have  that  function  but  little  impaired.  Now,  where  the  lesion  of  the  ctxd 
is  such  a.s  may  iairly  be  supposed  to  commence  in  the  anterior  part  of  it — ax 
b  often  the  case  in  "  compression  paraplegia  "—one  is  inclined  to  attribute 
the  absence  of  ana^theisia  to  that  circumstance.  But,  in  reality,  the  prepon- 
derance of  loss  of  motion  over  loss  of  sensation  b  not  only  met  with  in  ill 
diffused  spinal  affections,  but  belongs  to  them  in  common  with  diseases  <^h 
the  periphenil  nerves  and  of  the  bram  itself.  And  the  true  explanation  i^H 
no  doubt,  that  which  was  given  when  the  diseases  of  the  nerves  were  unde^^ 
considerntinn  ;  namely,  that  sensory  impulses  arc  transmitted  far  more  easiU 
than  motor  ones,  so  that  unless  the  conducting  fibres  are  completely  dis- 
organised  .in.T^sthesia  does  not  occur.  Many  patients,  however,  complainof 
parststhtsia.  such  as  "pins  and  needles,"  sensations  of  "pricking"  ot 
'■  tingling  "  in  the  toes  or  in  other  parts,  "  creeping  "  or  "  crawling  "  feel- 
ings, siibjerlivc  sfiir-.it ions  of  heat  or  of  cold. 

if  the  arroimi  of  jxitaplegia  in  the  last  few  paragraphs  b  correct, 
would  follow  that  this  svmptom,  as  it  is  seen  in  man  as  the  result  of  disea 
has  little  or  no  light  tlirown  upon  it  by  the  experiments  of  those  phjv 
ogists  who  have  devoted  such  infinite  pams  to  the  investigation  of  the  ex 
paths  for  the  transmission  of  sensory  and  of  motor  impubcs  respcctiv 
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the  subsUoce  of  the  cord.  And  lliis,  I  believe,  U  realty  the  cue.  I 
creaftcf  have  to  desciibe  cenain  aflTection.s  which  are  .stricily  limited 
iraUr  tracts  of  the  gray  or  of  the  white  matter  ;  but  we  «hnll  find 
o(  lhe>e  are  charactcriied  by  a  limple  paralvxin  or  anesthesia  of 
below.  On  the  other  hand,  I  have  already  acterted  that  the 
which  caiue  paraplegia  tend  to  diffuse  themKlvn  over  the  whole 
lal  wtft  of  the  cord,  and  that  no  special  localization  of  them  \t.  con- 
htcatifing  the  preponderanceoflott of  motion  over  lossof  scn.talion, 
iiiocominonlf  observed.  All  physiologist  arc  agreed  th«l  volitional 
impohcs  p«s  mainly  along  the  lateral  cotumns.  But  with  regard 
ptlht  for  sentory  impulict,  there  still  is  doubt.  One  opinion 
Motained  by  llrown-S^uard.  that  ihey  are  siiuaied  in  the  gray 
ADOther,  which  wu  firel  taught  by  SchifT,  is  that  tactile  scn- 
■re  traDsrotited  through  the  posterior  columns,  tint  scnuiions  of 
hfOQ^h  (he  gray  matter.*  So  far  as  I  can  judge,  nciih>;r  view, 
tig  lit  iiuth  to  be  dcnwnstratcd,  would  at  present  be  praclicilly 
kin  the  regional  diagnosis  of  atTeclions  of  the  spinal  cord  as  wc  see 
It  Hie  brdside.  We  shall  find  that  a  central  tubercular  nodule  is 
iiully  the  cause  of  paraplegia.  I  have  not  read,  nor  have  t  observed, 
[iKithrsia  precedes  the  motor  paralysis  in  cases  of  this  kind,  which 
:i  jpI>Toach  n>ore  nearly  than  any  olhen  to  the  conception  of  a  lesion 
lag  the  gray  nuiter  only,  Mcb  as,  on  Brown-Sequard's  theory,  should 
that  effect.  On  the  other  hand,  it  ought  to  follow,  if  SchilTs 
wrre  correct,  that  such  an  aifcction  should  rather  cause  analgesia, 
risition  bein^  retained.  But  as  yet.  so  far  as  I  know,  nothing  of 
has  been  noticed.  It  may,  of  course,  be  replied  that  such  a  oodule 
itcaniplctclydisorganiie  the  gray  matter  before  it  preamun  the  white 
bui  this  is  the  very  point  on  which  I  would  msisi,  namely,  that 
a  which  came  paraplegia  are  not  lo  localized  as  to  admit  of  the 
tioB  of  Uwi  deduced  from  experiment.  One  (juntion,  however, 
is  of  great  clinical  importance  is  that  of  the  decuvnlion  of  Mnsory 
nthta  the  cord  iticlf.  immediately  above  their  cniranrc  into  it  from 
tcrior  nerve  roots.  And  another  point  of  interest  is  the  delay  lo  the 
on  of  sentory  impulses  which  t^  now  and  then  seen  in  man  as  the 
tt  di«ci.i«,  and  which  has  also  been  observed   in  experiments  od 

Both  ihe>e  matters  will  be  fiilly  discuswd  hereafter. 
nto.  I  have  tpoken  only  of  complete  {uraplegia,  a  condition  in 
[he  affected  muscles  sic  allogeiher  incapable  of  being  influenced  by 
;  but  in  a  large  number  of  cases  the  paralysis  is  incomplete,  livery 
Oft  hues  of  power  may  be  noticed.  One  patient  can  just  move 
,  ftDclIicr  can  flex  the  knees  so  long  as  they  lie  horizontally  on  the 
third  can  draw  the  thighs  up  to  the  abdomen  ;  a  fourth  can  stand 
imtant  and  then  fills  down  ;  a  fifth  can  walk  a  few  paces,  and  so  on, 
coaditioQ  in  which  all  that  can  be  delected  on  (he  most  careful 
Kfam  is  *  slight  uncertainty  of  step,  with  a  tendency  to  calch  one  of 
■gkiasi  anything  that  happens  to  project  above  the  pavement. 
he  pucais  is  a  little  more  marked  than  this  the  gait  is  peculiar,  and 
II  worthy  of  study  because  it  contrasts  with  that  which  is  oliserved 
I  other  spinal  afTcclions  that  will  be  discussed  further  on.  Krb 
k  in  the  IbllowiDg  terms:  "  The  foot  hangs  down  in  walking, 
I  an  dragged,  the  sole  is  brought  to  tbc  ground  clumsily,  and  for 
I  pan  upon  its  outer  edge ;  the  knee  is  too  much  raised  or  carried 
wnboQt  being  bent ;  there  is  generally  a  kind  of  stilTnen  about 

M  uJ  litftM  MpDoned  hjpMheni  plicn  Ihs  chitf  Knvwy  tract*  In  Ihc  d««|)«r 
t  kUial  tatmmM  of  Ibc  opporiu  Mde.     Biu  this  omc  diScalt  problem  u  Hill  Iw 
lift  fill*)  wtaiaa.— Eo.] 
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the  legs.  The  paitvnt  uses  one,  or  even  two  sticks,  or  he  is  held  np 
crutches  or  by  the  arms  of  other  pcnons  ;  he  totten  but  shghtly  iind  «t 
quietly  nnd  steadily.  When  left  iin supported,  he  sinks  down  gpon  ike 
ground.  The  gait,  of  cour^,  varies  sotocwhat  according  to  the  numltci  of 
muscles  which  are  paralyzed.  When  only  ihoiK  below  the  knee*  tx 
affected,  it  is  waddling  and  very  peculiar."  In  those  coses  of  jiaiiial  pin- 
plegia  in  which  sensation  is  also  impaired  the  patient  feels  when  k 
stands  upon  his  feci  as  though  Ihcy  were  wrapped  in  waddittg  or  covert^ 
with  thick  woolen  stockings ;  or  a  hard  6oor  may  seem  to  him  like  a  thid 
fell  carpel.  1  believe  thai  he  then  always  requires  the  guidance  of  vi<Kni  t» 
enable  him  to  stand  firmly  or  lo  wslk  evenly.  We  shall  piescntly  tiiMl  thai 
where  a  patienf  who  has  his  feel  close  logeihcr  totters  or  ^lls,  as  soon  u  be 
is  made  to  close  his  eyes,  many  observers  infer  that  he  is  suffering  frona 
special  disease  of  the  cord — "  sclerosis  of  the  posterior  columns"  or  "  loco- 
motor aiaxy."  I  quite  agree  with  E(b  that  aJthough  the  symptom  in  (jura- 
tion is  often  present  in  that  disease,  it  is  ^cl  by  no  means  peculiar  toil, 
being  met  with  whenever  there  is  an  imperfect  transmission  of  tho«  scauxj 
impulses  from  the  soles  of  the  feci,  and  from  the  other  parts  of  the  Iowct 
limbs,  by  which  the  equilibrium  of  the  body  in  the  erect  postute  » 
normally  mainiaincd. 

The  /fXft  limit  of  a  leiion  of  the  cord  cannot  be  detcrBoiocd  with  any 
gresC  accuracy.  We  have  seen  that  diseaae  in  the  cervical  region  render* 
the  legs  as  well  as  the  arms  paraplegic,  and  this  equally  whether  the  aftc- 
tion  b  confined  to  a  .imall  pan  of  the  length  of  the  cord  or  involves  the 
whole  of  it  down  to  the  cauda  equina.  .\  very  simple  oinervation,  howeret, 
enables  us  in  many  cases  to  say  that  at  lea.Ht  some  of  (he  lower  segments 
retain  their  functions,  although  their  connection  with  the  brain  b  cttt  of. 
We  have  but  to  see  whether  rtfl^x  movemtnis  can  be  excited  in  the  legs  by 
impressions  upon  the  cutaneous  nerves.  If  iht-s  experiment  succeeds,  it 
proves  that  the  lumbar  enlargement  is  still  uiide^troyed.  On  the  other 
hand,  its  failure  is  not  to  be  taken  as  ninclusive  evidence  that  the  disease 
extends  ihroushout  the  whole  of  ilie  tower  |iart  of  the  cord.  On  the  con- 
trary, it  often  happens  in  cuctof  very  limited  lesions  that  retlex  moventcots 
can  only  nmv  and  then  be  elicited.  For  example,  surgeons  find,  wiven  there 
is  fracture  with  displacement  of  the  up)Kr  dors;d  or  cervical  vertebrx,  that 
for  a  few  days  after  the  accident  there  is  an  entire  absence  of  reflex  e.\ciu- 
bility  in  the  cord  ;  il  wcms  to  have  been  in  sonic  way  deprived  of  its  func- 
tions by  the  »hock.*  So  also,  we  shall  hereafter  learn  that  the  movements 
are  generally  test  readily  obtained  when  disease  h.^-c  begun  in  the  interior 
of  the  cord  than  when  it  is  merely  compressed  from  without,  the  reason 
Iwing  that  in  the  former  "case  an  "inhibitory"  influence  is  tratismiiied 
downward  npon  the  lower  centres.  Kvcn  when  thete  retain  or  have  regained 
their  suirepiibility,  it  may  sometimes  be  easily  exh.instcd  for  a  while  by 
repeated  calls  upon  it.  In  a  well-known  paper,  read  lieforc  the  Roj-JI 
Medical  and  Chirnrgical  Society  in  1839,  Dr.  William  liiidd  menttonttbe 
case  of  a  young  lady  in  whom  the  slightest  disturbance  of  the  bed  clotbts 
caused  very  energetic  contractioDS  of  the  right  leg,  which  was  paralyzed ; 
but  there  was  a  successive  diminution  in  the  vigor  of  the  spasms  on  each 
renewal  of  the  stimulus.  The  impressions  that  produce  reflex  movement* 
arc  somclinies  felt,  and  in  the  case  of  this  young  lady  the  movements  rbeni- 
selves  were  attended  with  pain  like  that  of  cramp.  On  the  other  hand. 
Dr.  tiudd  relates  an  instance  in  which  all  the  limbs  were  {aralyzed  by  v 
injury  to  the  cord  in  the  cervical  region,  but  in  which  convulsiont  in 
the  arms  were  excited  by  drawing  on  the  hair  of  the  head  or  by  tickling  the 

*  [Sec  \\\r.  iiiMruciivc  rciiiarlu  of  Prof.  Uolu  On  l)iU  Hil'jed,  in  his  *■  Venicbtnac**  ^ 
Groiiiliiiii*."  S.  ;8-Si.— Eo.]  " 
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the  efferent  impubcs  must  then  liave  traversed  tlie  seat  of  letiion, 
iliTCKigh  which  no  volitional  efforts  could  tic  made  to  pass.  As.  a  rale,  how- 
ever, cases  in  which  ail  communication  with  the  brato  i«  sbtoluiely  tut  off 
are  those  in  which  the  reflex  activity  of  the  cord  is  m09t  marked  ;  the  [latieiit 
then  has  no  consciousnc^j  either  of  the  application  of  the  stimiilux  or  of  itx 
effect,  unleffi  he  see*  his  legs  jerked  upward.  It  wcins  probable  ilwt  the 
{susceptibility  of  the  lower  spinal  centres  is  often  directly  augmented  by  an 
irritant  influence  trsinsmiticd  downward  from  the  diseased  ^>art,  jiwt  as  it 
constantly  is  by  the  administration  of  strychnia,  which  excites  spadflu  in 
paralyzed  limbs  much  earlier  than  in  those  which  remain  obedient  to  the 
ill.  Sensitive  impressions  upon  the  skin  of  the  soles  of  the  feet  seem  to 
t  up  reflex  movements  in  the  legs  much  more  easily  than  simibr  stimuli 
applied  to  any  other  part  of  the  cutaneous  surface  ;  lij;lilly  touching  the 
hollow  of  the  fool  nilh  a  feather  often  throws  the  whole  Itml)  into  spasm. 
j  As  might  be  expected,  a  hot  metal  plate  produces  much  more  marked  effects 
than  one  ai  an  ordinary  temperature,  even  when  the  transmis!<ion  of  icnsory 
impressions  is  so  imperfect  that  the  patient  cannot  tell  the  dilTercnce.  But 
(he  most  violent  convulsions  of  all  are  those  which  are  somcliracs  excited  by 
micturition  and  by  defecation.  One  of  Dr,  Budd's  patients  was  obliKcd, 
whcne>-er  be  was  placed  upon  the  night  stool,  to  have  his  feet  inserted  mto 
two  large  loops  of  Siiddlers'  webbing  which  were  nailed  to  the  6oor,  to  have 
two  larger  loops  adjusted  over  his  knees,  and  to  get  an  attendant  to  hold 
down  his  thighs;  otherwise  he  was  liable  to  be  thrown  forward  upon  the 
f;  round. 

Reflex  movements  are  always  more  or  less  perfectly  co-ordinated,     A 
jL^nglc  muscle  may  sometimes  be  thrown  into  contraction,  as  in  the  common 
^^■Xperimcnt  of  making  the  cremaster  draw  up  tile  testicle  by  touching  the  inner 
^|nde  of  the  thigh,  but  only  when  a  similar  action  is  performed  normally. 
^VThere  seems  to  be  no  reason  for  supposing  that  the  mtisclcs  in  general  use 
^^are  in  any  w.iy  individually  represented  in  the  spinal  centres.     And  what- 
ever may  be  the  encephalic  machinery  by  which  the  several  groups  of  muscles 
are  harmonized  .and  co-ordinated  in  their  actions  so  as  to  produce  definite 
cliangcs  in  the  position  of  a  limb,  it  is  certain  that  cross-connection*  exist 
within  the  cord  by  meani;  of  which  a  similar  result  can  be  brought  about. 
We  do  not   in   man  sec  such  marked   purposive  reflex  movements  as  are 
olxrvcd    in    decapitated    frogs.      The   nearest    approach    to   them   that    t 
remember  to  liave  read  of  was  in  a  case  of  Dr.  MclJonnell's,  recorded  in  the 
*' Duf-lin  Quart.  J^rn."  for  i87r.     The  patient  was  paralyzed  in  all  four 
limlxs;    when  a  catheter  was  p.issed  into  his  bladder  his  left  arm  would 
"wriggle  up  and  down,  and  the  hand  come  fluttering  o\Tr  "the  genital 
organs,  although  he  was  absolutely  unconscious  of  the  operation,  and  even 
'       when  his  eyes  were  shut."     Another  curious  ca«c  is  related  by  Virchow  at 
I       p.  6S4  of  his  "  Ge:sammelle  Abhandlungen."     It  is  that  of  a  man  who  was 
paraplegic,  ai>d  who  generally  lay  in  bed  with  his  lower  limbs  rigicily  flexed. 
When  be  wanted  to  stand  upright  he  would  pinch  the  right  thigh  sbur])ly, 
I       or  give  it  a  smart  blow  on  its  outer  surface ;  this  threw  both  the  lega  into 
a  position  of  extension.    Still  the  gosirocncmii  remoined  contracted,  and 
before  be  could  put  his  foot  to  the  ground  he  had  to  bring  down  the  heels 
with  both  hands.     As  a  rule,  when  reflex  movements  are  excited  by  impres- 
sions upon  the  ratancmis  surface  they  remain  confined  to  the  limb  on  the 
same  side,     Lcydcn  says  that  they  do  not  spread  to  the  ojiiKwite  limb 
except  when  the  lesion  is  in  the  medulla  oblongata,  but  many  in^ances  to 
the  contrary  may  be  found.     The  movements  ihcm.wlve*  ^■enerally  consist 
in  a  series  of  jerking  spoxtns  rapidly  following  one  another,  in  which  all  the 
joints  are  flexed,  but  sometimes  the  contraction  i.i  rather  of  a  tonic  character, 
rious  illustration  of  the  wajr  in  which  one  vet  of  reflex  actions  may  be 
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made  to  counteract  another  set  is  afforded  by  a  case  or  Dr.  Budd'x.    Thr 
pstieni  was  recovcrini;  rroiu  paraplegia  and  could  walk  a  Timv  sie^n  alwi 
the  coniact  of  (he  soles  of  his  feel  with  the  ground  would  make  lu*  kneo 
t>en(l  beneath  him ;  this  he  was  able  to  overcome  by  rubbing  (be  sur&ce  of] 
hii  1k;U)-,  the  legs  being  then  extended  with  a  jcrk- 

A  Hpc<;ial  kind  of  reflex  movements  has  recently  been  described  by  C^j 
under  ihc  name  of  ■'  tendon  reflexes."  It  is  a  vrell-known  schoollmy  tnckj 
10  give  a  smart  tap  with  the  side  of  the  hand  upon  the  tendon  of  the  gnal ' 
extensor  muscle  of  ihc  leg.  above  or  below  the  patella,  while  the  knee  ii 
crossed  over  the  opposite  thigh,  thereby  causing  the  foot  lo  be  jetkri 
upward.  In  1S75  Wcstphal  and  Erb  indci>cndcntly  published  olnervatiomH 
on  tliw  phenomenon  ;  and  Erb  seems  to  have  proved  that  it  »  of  a  relki^ 
naliire,  the  afferent  nerves  beinjj  those  belonging  to  ihe  (endiin  itself.*  Ht 
has  al.10  shown  that  under  morbid  conditions,  when  the  stiSL-eptibitily  of  U* 
lower  spinal  oenlres  is  incrL-ascd,  ihc  same  movement  of  the  limb  maj  1* 
indu<-ed  by  a  blow  upon  ihe  periosteum  of  ihe  tibia,  below  ihe  ligamcniuin 
|i;itfH;e,  and  that  similar  contractions  may  be  excited  in  mun^  other 
ituiMtles  b^  irritation  of  their  tendons  respectively.  The  reflex  .ir.tioat  set 
up  in  this  way,  and  those  which  have  ihcir  starting  point  in  rutanro>» 
impressions,  arc  not  necessarily  affected  in  the  same  way  t>y  diseaae  in  tbe 
same  patient.  The  former  kind  may  fail  altogether,  while  the  latter  kind 
ate  still  to  be  obtained  ;  or  they  may  be  greatly  exalted,  the  others  l»eing,j 
on  the  contrary,  below  the  normal.  No  explanation  of  these  difTcrence 
can  at  present  be  given.  According  to  Erb,  a  phenomenon  dexTrtbed  I>y1 
Charcot  and  some  other  French  writers  is  a  particular  form  of  tmdon  reAes. . 
t  refer  to  the  violent  tremor  that  can  sometimes  be  produced  in  a  jtaralyied 
limb  by  grasping  llic  foot  with  one's  hand,  and  suddeily  pressing  ll  ii|n>-anl, 
so  as  to  bring  down  the  heel,  Erb  attributes  this  •'ankle-tlouus"  lo  the 
irritation  of  the  tcndo-Achillis,  which  is  forcibly  stretched. 

The  condition  of  the  reflex  centres  in  the  lower  jiarl  of  the  cord  Itan  a 
dose  relation  lo  ihc  stale  of  nutrition  of  the  paralysed  muscle*,  and  to  their 
electrical   reactions,  in   cases  of   paraplegia.     We    have    seen    that    where 
disease  destroys  the  entire  substance  of  the  cord  up  to  a  certain  level  no 
reflex  movements  of  any  kind  can  be  obtained  in  the  limbs  lielow.     Unikf 
such  circumstances   the   muscles    become  very    rapidly   deprived  of  ibeti 
electrical  contractility,  and  ihcy  imdcrgo  marked  atrophy.     I^rb  .teem*  to 
think   that  before   there   is  a  complete  loss  of  susceptibility  to  galvaak 
currents  there  is  generally  a  period  in  which  the  "  reaction  of  degeneration."] 
described  at  p.  350,  is  present.     On  the  other  hand,  when  paraplegiii  iatliie] 
to  a  lesion  limited  to  one  of  the  upper  segments  of  the  cord,  so  that  rellcx  ■ 
movements  jicrsist  in  the  paralyzed  limbs,  the  muscles,  as  a  rule,  leoin 
perfectly  normal  electrical  relations  and  they  remain  wel!  nouitjjied  for 
months  and  years,  or  at  most  show  a  slight  flaccidity  and  wasting,  whi<*h  loay 
feirly  be  attributed  to  disease.     Indeed,  they  may  actually  become  rigid,  s>  I 
that  the  legs,  for  example,  .ire  cither  forcibly  extended,  or  drawn  op  id  a 
slate  of  flexion.     But  cases  of  this  kind  will  be  separately  descritied  bt«^ 
after,  under  the  name  of  "sjiastic  paraplegia.'* 

Non-striated,  as  iveli  as  striated  muscles  can  be  excited  lo  reflex  «ffl-| 
tractions.  Erb  ntentions  a  curious  case  of  paraplegia,  in  which  a  fluid 
fecal  evacuation  was  passed  whenever  a  large  Ix'd  sore  was  dressed.  Ati 
in  other  instances  micturition  was  directly  produced  by  pre^eiure  o^'er  ihe 
bladder,  or  by  the  introduction  of  the  finger  into  the  rectum.  It  does  tut 
follow  that  the  impulses  were  reflected  upon  the  \'esical  muscular  fibres  ittft 

■  [There  i),  huwci-ec.  mucli  lu  be  raid  against  Ihe  reflet  character  of  iliii  phcnomemn. 
Seep*per»byT»ehii)cw("  R_undK.'i  Aich,."  1879). Uowera ("/««>«*.■'  i,  p.  i$(.,  iN76.iinJ 
Vi'^icr("Ilfa)p,"Jul},  iSiio}.  Kiiccjcrk.thercfore.Ua  iKIterMSiolhiuitciidon  reflex.— KixM 
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_  conveyed  to  the  cord  by  cutaneous  nerves,  for  the  slightest  conipics^ion 
of  any  part  of  the  bUddcr  appears  lo  be  sufficient  lo  make  lis  inutous 
mcrabranc  the  recipient  of  stimuli  from  the  urine  contained  in  its  interior. 
Indeed,  some  physiologists  now  believe  that  when  micturition  seem*  In  be  x 
volitional  act,  the  influence  of  the  will  is  really  limited  to  reUxing  the 
aphincicr,  and  throwing  ihc  abdominal  muscles  into  forcible  contiaction.  so 
aft  to  press  upon  the  bladder  and  to  set  in  action  its  refiex  machinery.  The 
expcriDKnts  of  Colli  upon  young  dogs  (" Ffiuger' t  Archw,"  1S74)  have 
shown  that  in  iht-se  aniinals  the  bladder  is  capable  of  emjilying  itself  at 
regular  intervals,  and  in  a  perfectly  normal  manner,  after  the  cord  has  been 
completely  cut  across  by  a  sharp  knife.  Thus  physiuiogy  would  lead  us  to 
expect  that  micturition  should  take  place  naturally  in  those  cases  of  para- 
plegia  ID  which  the  lesion  is  limited  to  the  upper  ^>art  of  the  cord,  tn 
praclioe.  however,  it  is  found  that  retention  of  urine  almost  invariably 
o<xur8,  even  when  reflex  movements  can  be  easily  excited  in  the  lower  limbs, 
proving  that  ibc  lumlxir  centres  are  intact.  The  explanation  doubtless  is 
(hat  an  inhibitory  influence  is  transmitted  downward  ii]>on  tlxne  centres 
from  the  diseased  parts  above.  Goltx,  in  fact,  slates  that  in  some  of  hid 
experiments  ii  was  not  until  several  da)-s  after  the  operation  of  section  of 
the  cord  that  the  animal  was  able  lo  micturate  properly ;  and  lie  sii|j;gests 
that  in  ca-tes  of  injury  to  the  spine  in  man  the  bladder  would  after  a  time 
be  found  to  have  regained  its  functions,  if  calheieri.im  were  not  continued  as 
a  matter  of  routine.  However  this  may  be,  it  is  certain  that  the  theoretical 
accuracy  of  Goltx's  viewn  with  regard  to  micturition  is  ettablished  by  some 
very  exceptional  caties  of  paraplegia,  in  which  the  urine  ik  pawed  <iuite 
DUurally.  It  is  rtnnarkahle  how  many  of  the  patientK  whov;  ciises  are 
related  ny  Or.  Budd  in  his  well  known  pajier  were  able  lo  micturate,  though 
not  alwa)':'  in  a  (lerfectly  normal  manner.  In  the  cate  which  I  have  already 
cited  as  prcKnting  such  violent  convulsive  movcmcnis  of  the  IcgH,  the  urine 
at  first  b^an  lo  How  in  interrupted   jel»,  but    a-t  Ihc  spa»m»  grew  more 

eble  its  stream  liecame  continuous.  Another  p.-ilieni,  ai  a  certain  period 
his  illness,  emptied  his  bladder  invohmUrily  and  with  a  sort  of  jeik, 
■bout  every  [wo  houra.  In  a  third  case,  one  of  fracture  of  Ihc  spine,  in 
which  there  was  at  first  relcniion,  the  power  of  voiding  urine  quite  naturally 
was  regained  on  the  lifth  day,  whereas  no  volitional  movements  in  (he  legs 
occurred  until  the  ninth  day. 

So,  again,  one  of  the  cases  related  by  Ollivier  in  his  classical  work*  is 
that  of  a  man  who  had  complete  paralysis  of  his  lower  limbs  as  the  result 
of  caries  of  wme  of  the  higher  dorsal  vertebra;,  but  in  whom  the  bladder 
performed  its  functions  normally. 

It  is  an  interesting  question  whether  the  converse  can  occur,  that  is, 
vhclher  fhc  lumlwr  centre  for  micturition  is  ever  the  only  part  of  the  cord 
diseased,  so  that  while  the  bladder  is  par^ilyicd  the  lower  limbs  ncvcr- 
Ihelcss  retain  the  power  of  movement.  I  have  notes  of  more  than  one  case 
in  which  retention  of  urine  has  preceded  all  other  indications  of  the  onset  of 
paraplegia  by  an  interval  of  a  few  days,  but  I  do  not  remember  any  instance 
in  which  it  has  continued  to  be  the  sole  or  even  the  main  symptom  of  a 
spinal  affection.  Some  years  ago  1  saw  a  genilcman  who  was  one  of  the 
sufferers  in  the  'l'hor|>c  railway  collision,  and  whose  chief  complaint  was  that 
he  could  pa6s  his  water  only  in  a  very  feeble  stream  ;  he  said  that  "  it  flowed 
from  hitu  like  oil,  "*  and  it  quickly  become  ammoniacal  and  very  fetid.  He 
had  pain  and  tenderness  in  the  back,  but  the  only  sign  of  any  loss  of  power 
in  the  lower  limbs  was  that  io  walking  he  sometimes  seemed  to  totter,  espe- 
cially if  his  foot  caught  against  any  slight  obsiacle;   he  aho  had  "iwlteh- 

•  P'TraiK  J*  b  Moclle  Kpinitre  tt  ile  vn  Maladies,"  par  C,  P.  011i»icr.  IM  K.I..  tSai, 
3d,  1S37,  wtih  pUtc«.~ED.] 
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ingK"  in  the  legs  ihrre  or  four  limes  a  d>y.     He  was  not  long  in  gelt 
perfectly  well. 

In  KOmc  in»tance«  in  which  the  power  of  miclurilion  b  partially  iin|uired 
one  can  dixlinguish  parailysis  of  the  sf/iinHfr  from  that  of  the  littmtor,  the 
muscular  coal  of  the  bladder  itself,  by  which  expulsion  of  I  he  urine  U  mainly 
effected.  Il  might  have  been  supposed  that  in  the  former  caw  there  would 
be  complete  incontinence,  the  fluid  dribbling  away  incessanlly.  But  phjrsi- 
olngists  have  found  that  even  after  destruction  of  the  lumbar  rord  the  neck 
of  the  bladder  can  withstand  a  pressure  of  six  inches  of  water  (as  comjjared 
with  one  of  twenty  inches  when  the  cord  is  intact).  And  this  result  is  en- 
tirely confinncd  by  some  observations  of  Hutchinson  {"Brit.  Afni.  Jaum.," 
1877)  upon  persons  who  have  the  remains  of  a  shrunken  spina  bilida,  involv- 
ing the  fourth  pair  of  sacral  nerves,  so  that  the  sphincters  of  the  bladder 
(tnd  rectum  alone  are  permanently  paralyzed.  In  such  cases  he  finds  that 
the  bladder  may  be  able  to  hold  a  Urge  quantity  of  urine,  but  if  once  iu 
reflex  contractions  are  excited  the  will  is,  of  course,  powerless  to  restraia 
them,  and  therefore  there  is  a  coDsunt  risk  of  accidents.  So  in  nwn^  caxs 
of  partial  paraplegia  the  patient  says  that  as  soon  as  he  feels  the  inclination 
to  micturate  he  is  obliged  to  indulge  it,  so  that  the  urine  is  apt  to  escape 
before  he  can  get  to  the  chamber  vessel.  But  when  the  deiruiar  is  paralyzed, 
the  coraplaini  is  that  he  has  (o strain  for  a  minute  or  two  before  he  can  put 
any  water,  that  ii  comes  away  slowly  in  a  feeble  stream,  and  trickles  for 
some  little  time  after  voluntary  cITorl  has  ceased. 

On  the  other  hand,  when  the  "  micturition  centre  "  in  the  lower  part  of 
the  cord  is  wholly  deprived  of  its  functions  by  diicase  or  injury,  the  sphinc- 
ter and  the  detrusor  of  the  bladder  are,  of  course,  paralyzed  together.  The 
result  is  thai  the  organ  becomes  distended,  and  that  the  excess  of  urine  be- 
yond what  it  can  hold  drit)ble8  away  through  the  urethra.  The  Cemuiu 
call  this  condition  "itchuria  paradoxa."  It  has  often  been  mistaken  for 
incontinence;  an  unskilled  nunie  is  very  apt  to  suppose  that  there  can  be 
no  retention  of  urine  in  the  case  of  a  patient  who  is  constantly  wet,  and 
her  statements  may  mi.slead  a  careless  practitioner;  but  one  can  always 
avoid  such  an  error  by  pa.iung  one's  hand  over  the  lower  pan  of  tbe  abdo- 
men. In  real  incontinence  of  urine  the  bladder  kee|H  firmly  contracted, 
and  almost  (lerfectly  empty.  I  believe  that  its  walls  invariably  become 
greatly  liyiwrtrophied.  It  seems  to  be  still  doubtful  whether  this  symptom 
always  depends  ujion  .in  exaltation  of  the  reflex  activity  of  an  intact  lumbar 
centre,  or  wheihcr  it  may  occur  after  that  part  of  the  cord  ha-t  been  de- 
stroyed, as  the  result  of  contractions  of  the  detrusor,  which  one  could  either 
regard  as  .■(pc)iiianeous  or  suppose  to  be  de]>endent  upon  minute  ganglia  con- 
nected with  the  vesical  nerves.* 

Some  rither  points  connected  with  the  pelvic  organ.s  may  be  conveoieatij' 
mentioned  here.  One  of  them  h-i*  reference  to  the  rectum.  It  is  well 
known  that  the  peristaltic  movements  of  the  intestine  are  not  directly 
dependent  on  the  spinal  cord.  Hut  the  sphincter  ani  is  under  the  control 
of  a  lumbar  centre.  Conse<picni]v,  as  a  rule,  it  becomes  |>aralyzed  vilh 
the  bladder;  and  incontinence  of  the  fasces  is  generally  associated  with 
retention  of  urine.  Another  point  concerns  the  male  genitalia.  Priafiim 
— <i  more  or  less  complete  erection  of  the  ]>enis — is  of  fre<jncnt  occurrence 
in  paraplegia.  It  is  one  of  the  results  of  the  reflex  activity  of  the  low« 
part  of  the  cord.  Sometimes  it  seems  to  be  simply  dependent  ojton  dii- 
tention  of  the  bladder;  sometimes  it  is  directly  excited  by  the  operation 
of  catheterism.  Goliz,  in  his  experiments  on  dogs,  tracer]  out  care^Uy 
the  various  wa^'s  in  which  it  could  be  induced  by  irritating  the  skin  of 

•  [Sc*  »  [Wjict  un  iliett  iiii[a-r«»ic*i  jpnigU*  ljy  Dr.  J'laac^i  Darwiii,  "  i^tm.  J.  Mid. 
Sc.."  1874.  p.  I09.-E0.] 
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the  alxlomen,  or  of  the  thtgtw,  or  the  .iur£ace  of  the  |>cnis  iisetf.     He  also 

fuund  thai  be  could  easily  inhttiit  this  ri-l1ex  aclioii  t>y  siTniihanc-ousIy  iiriiat- 

I  ing  tlw  s<'iatii'  nerve,  or  even  hyiiirnhing  the  hind  foiit.     The  last  obscrva- 

'  Tujn — slwviiig  that  llie  centn;  fur  erection   is  very  *cnsilive  to  disturbing 

iniliienres — may  strr^  In  explain  the  f;ir.t  that  a  tem|)orary  lost  of  sexual 

.  power  U  not  infrenneniiy  otwen-cd  in  jierwn*  who  liavc  been  in  a  railway 

I  arcideni,  biil  in  wrhom  there  are  no  (ith<T  syin|>tom«  of  iierioiis  tpinal  injury. 

'  Wlwn  the  lower  [lart  of  the  cord  isde»trt>yed,  [iriapinn  ik,  of  courw,  altogether 

absent.     IjLitty,  ax  teganl*  the  female  organs  of  generation,  the  only  fact 

worthy  of  mention  *cenw  to  be  that  partarition  may  lake  i>liicc  naturally  in 

a  woman  MilTcring  from  jnnptegia,  provided  lh:it  the  luniKir  centres  remain 

intat-t. 

Returning  to  the  mibject  of  micturition,  we  have  still  to  consider  certain 
changes  (in  the  urine  itself,  and  in  the  organs  that  serrete  and  expel  it)  which 
are  of  ll>e  highot  clinical  ini)K>rtance.  Sir  Ftenjainin  Brrnlie,  many  years 
ago,  pointed  out  (in  the  "  Med.-Ckir.  Trans."  for  iSjd)  thai  in  c^scs  of 
injury  to  the  fpine  the  urine  is  often  voided  allcAlinc,  ammoniaad,  and  hirbid, 
ev«n  iLi  early  iut  the  second  or  third  day  :  it  is  now  wi-U  known  thai  in  most 
vases  of  diseaw;  of  tlie  cord,  attended  with  |nraj>legia,  the  same  thing  oc-urs, 
btit  generally  not  until  a  longer  time  h;i9  elained.  IL«  explanation  is  still  a 
matter  of  doubt,  Chan-«t  Iteliei'is  that  it  is  in  some  way  due  to  a  direct 
I  action  of  the  nervous  centres  u]ion  the  urinary  organs.  Most  of  the  other 
I  writers  wlio  ha\-e  recently  exprevNCil  oiiinions  upon  the  subject  think  that  it 
is  simply  a  rc-Mitt  of  decumjHisiliiin  of  the  urine,  after  ^ei'.Tclion.  while  it  is 
stagnant  in  the  inivity  of  the  hbdilcr.  Such  a  view  must  not  he  taken  to 
mean  that  only  those  jiaiicnts  who  have  complete  retention  \xk-»  urine  which 
is  alkaline  and  fetid,  for  there  can  he  no  doubt  lh:it  a  very  slight  jmuair- 
meni  of  the  power  of  the  bladder  m;iy  jircvcnt  it  from  emjiiying  itself 
completely.  Hut  the  difHculty,  at  the  prwent  day,  \%  to  nndersland  how  the 
change  in  the  urine  Is  brought  about,  apart  from  tlie  acivm  of  air.  TraubCi 
of  Berlin,  was,  I  believe,  the  first  to  suggest  that  a  badly-rlransed  catheter 
might  set  up  decomposition  in  ii ;  and  the  imjxirliinre  of  employing  anti- 
septic precautioni  before  one  introduce*  any  insttimtcnt  into  the  Madder 
cannot  be  overstated.  But  I  have  seen  more  than  one  ca.<e  in  which  cathc- 
lerism  wiw  never  ne<'es»ary,  1ml  in    which  the   urine,  nevertheless,  became 

1>uirid.     I  do  not  know  whether  the  difficulty  is  met  by  a  suggestion  made 
ly  Br.  G<Kxltiart,  in  the  "Guy't  Hesp.  Rep.  for  1S74,  tnal  an  almost  stag- 
nant column  of  urine  fillinc  the  urethra  would  suffice  to  enable  organisms, 
wiihiHii  which  it  is  belie^'cu  that  putrefac^lion  does  not  occur,  to  pais  into 
the  bladder, 
I       Moreover,  although  we  may  admit  that  decomposed  urine  is  capable  of 
'  exciting  in  flam  nation  of  the  bladder  and  of  the  urinary  pa-ssages,  it  dors  not 
appear  thai  there  \*  always  sui-h  an  interval  of  lime  as  would  be  required 
for  the  prrKlurtiun  of  this  effect.     Charcot  cites  cases  in  which  the  urine 
contained  blood  as  early  as  the  third  and  the  fourth  day  respecCivelv.     And 
the  [icesence  of  blood  is  generally  followed  in  a  very  few  days  by  that  of  ptis, 
or  of  the  stringy  mucoid  subslanee  which  Ls  formed  out  of  pus  in  a  strongly 
I  alkaline  li({uid. 

I     Chi  ]>n«t>moTtem  examination,  in  cases  of  this  kind,  one  finds  the  most 
intense  cystitis  and  nephritis ;  and,  indeed,  therf  affections  have  most  com- 
monly   lieen    the  direct   cause  of  death.     Tlie  mucous  memlirane  of  the 
bladder  is  eorhymoned  or  swollen,  infiltrated  with  inflammatory  products, 
lined  with  a  diphtheritic  layer  or  with  a  gninular  deposit  nf  phosphates,  or 
.a<'t(uliy  sloughing.     Its  mu.sriilar  wall  is  often  free  from  hyjiertrophy,  but 
LKimetimcs  1  tiave  found  it  greatly  thickened  ;  once  it  me:Lsured  at  least  one- 
[ twetfUi  of  an  indi  acnon,  although  the  disease  had  lasted  only  four  or  five 
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weeks.  The  kidneys  are  eiiLiiite^),  intensely  confjcsied,  and  lull  ■ 
rating  poinK  and  itreuki :  in  otiicr  wuids,  ihcy  present  oil  (lie  il:.. 
an  "asccndinft  infiainiiwtiun." 

A  circumsunt^e  which  puinu  stronj^ty  toward  the  conclusion  advorj 
Charcot — that  morbid  chaDKu^  in  the  urinary  orFtans  are  at  lea»i  ■ 
directly  dcjiendent  u|K>n  an  inlltttrnce  traiumiited  m  ihcin  from  the  now  J 
centres — is  that  their  development  is  commonly  coincident  with  itetll 
gangrenotis  L-ondition  or  the  ^kin  over  the  upper  part  of  the  ucmm  nit 

5;luleal  regions  adjacent.  An  "  acute  bed  sore."  in  bet,  sometimes b(|b|l 
orm  as  early  as  the  fourth  day.  Many  instances  of  this  kind  are  i|iwmI 
Charcot ;  but,  perhajis,  there  is  not  one  more  striking  than  a  ax  i 
by  Sir  William  Gull,  ofa  man  who,  on  November  iid,  18^6,  was  1 
the  docks,  when  he  felt  u  sudden  )>ain  in  the  t>ai  k  after  hftinfc  some  1 
he  became  paraplexic  011  the  i4lh,  and  on  the  i6ih  was  admitted  inlo  1 
hospital  with  a  sii)al]  Ited  sore  already  present.  It  is  clear  that  in  lucki 
thealTeciiun  cannot  be  regarded  as  3  mere  result  of  prestiure  u|K>n  tJxi 
noT  of  tlie  irritant  ai  lion  o(  excreta  pasted  without  tlw  jiatient's  kiiv«li 
but  there  seems  to  he  no  doubt  tliut  each  of  these  coudilions  ts  con 
in  the  production  of  the  more  chronic  Iwd  sores  whii-h  do  not'a 
alter  the  lai)se  of  some  months.  An  acute  bed  sore  may  sometimes  bci 
to  heal,  if  carefully  attended  to ;  this  occurred  in  the  case  wbii.h  I  hit 
quoted  ;  but,  afterward,  another  one  formed  at  tite  same  spot,  and  it  1 
increa.sed  in  siie,  so  tlut.  when  the  disease  ended  btally,  six  weeks  f 
commencement,  the  whole  of  the  sacrum  was  cxi>oscd.  Inde 
affection  may  directly  destroy  life,  either  by  exhaustion,  or  bv  pyi 
by  extension  of  putrid  inflanunatiun  into  the  spinal  canal,  when  the  { 
mater  has  sloughed. 

The  morbid  conditions  that  give  rixe  to  paraplegia  fall  naturally  loll 
groups.     The  fitiM  includes  all  thote  affections  which  have  iheir  leoi  r 
M/  tar-i  Uttlf.     The  second  is  made  up  of  lho»e  in  which  the  prim' 
in  OHtsidt  tht  ford,  this  being  subjected  to  a  tlaw  temprffsion,  anni' 
function!!.     The  diviMon  i«  not,  indeed,  altogether  exhauittivc  :  bui  ■> 
of  great  practical  im|K>rtance,  iKcause  in  the  second  group  there  bai 
characteristic  chain  of  symptom*,  de|>endent  upon   the  inlerfcrencc  ■■ 
nerve  roots  at  the  level  of  the  lesion. 

MvKLiiis. — Among  the  affections  beginning  within  the  spinal  coed  I 
and  capable  of  causing  paraplegia,  the  most  important,  and  by  far  ibe] 
(retiuent,  is  one  which  is  now  believed  by  all  paihologists  to  l>e  a  1 
lea  diffused  inftnmmaiion  of  its  substance,  and  which  they  therefore  1 
mye/itii.     This,  iwain,  presents  many  varieties  in  its  sym|>toms  and 
and  in  the  morbiil  appe.irnnces  to  which  it  gives  ri»e  ;  but  in  the  ouid 
in.-iy  t>e  arranged  into  two  crlaifies,  according  as  their  progrca  is 
thronif. 

Aeulf  Myelitis. — It  has  long  been  known  thai  in  many  cases  of 
plegia  the  cord  is  found  after  death  to  lie  more  or  less  extensively  1 
and  from  the  time  of  Ollivicr,  the  oinnion  ha«  t>cen  mainlaii>oJ  byi 
pathologists  that  the  morbid  process  in  <]uestion   b  of  an  inflssin 
nature.     There  arw,  indeed,  obvious  objections  to  such  a  view.     It  1 
the  admission  that  a  remarkable  contrast  exists   Itetwcen  softening  1 
cord  and  a  similar  change  in  the  bnin.     The  latter  (as  we  shall 
find)  is  most  fre()iientty  the  result  of  a  deficient  supply  of  artenal 
the  affected  part  of  the  cerebral  substance ;  and,  when  it  is  inflamn 
is  3lmo%t  always  traceable  to  some  definite  local  irritation,     'llie  for 
the  other  hand,  is  very  seldom  secondary  to  any  iolcmigtlion  of  the 
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upply,  «nd  its  chief  causes  arc  of  a  general  kind,  such  as  functions! 
exhamlion,  vxpoKite  lo  cold,  i.lc.  A  more  scrioua  difficulty  ii  lliat  the 
htsiologiral  appcarnnct-s  correspond  only  partially  wiih  tliojc  which  are  seen 
in  inflamed  tissues  gcncr.iliy,  and  that  even  the  nakcd-cyc  changes  are  not 
atto^clhcf  such  as  arc  mci  with  in  [he  spinal  cord«  of  animals,  when  inlbm- 
mation  has  been  arcilicially  set  up  in  them.  Lejdco,  for  example,  induced 
mjrelilif  in  dogs  by  injecting  Fowler's  solution  of  arsenic,  and  obtained 
greenish  [Mtchcs  of  purulent  infiltration,  surrounded  by  v.iscular  xonet. 
Now,  in  human  pathology,  the  presence  of  anything;  that  can  be  recognized 
as  pus  in  the  spinal  cord  is  in  the  highest  degree  exceptional  I  find  a 
reference  to  a  case  of  Jaccoud's  as  one  of  the  chief  instances  of  it  that  have 
been  recorded  ("Lcs  Pdrapl*gics,"  cic.f  p.  545);  but  this  writer,  although  he 
speaks  of  a  "  ntyeliu  tuppurie,"  does  not  actoalljr  say  that  the  mutertal 
which  took  ttM  place  of  the  alfected  pan  of  the  cord  was  proved  to  be  true 

PIB. 

The  color  of  the  spinal  cord  when  softened  is  very  variable.  Sometimes 
its  tissue  is  pink  or  bright  red.  from  vascular  injection ;  sometime*  it  is 
tnotiled  with  small  ecchymoses;  it  may  then  be  so  saturated  with  extrava* 
sated  blood  that  doubts  artw  as  to  whether  the  case  is  not  simply  one  of 
hemorrhage,  an  affeciion,  however,  of  which  the  occurrence  is  denied  by 
many  modern  pathologists,  as  we  shall  presently  see.  Probably  all  these 
appearances  are  confined  to  an  early  stage  of  the  inflammatory  process. 
Later  on  the  blood  undtTf[oe4  change  which  give  10  the  diseased  parts  a 
tawny  yellow  or  brownish  lint,  or,  if  no  hemorrhage  has  occurred,  it  may 
be  perfectly  while.  Whether  white  softening  is  ever  observed  when  death 
has  occurred  at  a  very  early  stage  I  am  not  sure.  I  have  not  found  any 
instance  of  it  among  those  cases  which  have  proved  rapidly  fatal  at  Gtiy'« 
Hoopiut, 

But  the  fact  that  one  part  of  the  spinal  cord  is  softer  than  the  reti,  or 
that  it  looks  diffluent  when  cut  across,  is  not  of  itself  a  proof  that  disease  it 
present.  It  may  result  from  bniising  with  the  bone  forceps  during  the  autO|ny 
though  made  by  the  handi  of  a  practiced  a»»i.itant.  The  microscope  here 
aJTords  valuable  aitistance.  In  the  great  majority  of  cates  one  hits  only  to 
spread  out  a  little  of  the  soflcncd  Ittsiie  between  slide  and  cover  in  order  to 
find  with  a  quarter  objective  numbers  of  opaque,  mulberry-like  aggregations 
of  fatty  granules,  the  well-known  "  com[>onnd  granule  ma'sses  "  or  "corpus- 
cles of  Gluge,"  The  exact  pathological  nature  of  the^ie  bodies  is,  indeed, 
still  very  nnoertain  ;  but  there  tx  scarcely  any  doubt  at  to  their  practical 
significance,  as  indicating  that  the  part  of  the  coni  in  which  they  arc  detected 
is  in  a  morbid  condition.  Leydcn,  indeed,  <|uoles  statements  made  by 
different  observers  that  they  arc  normally  present  in  the  fwtus,  and  that 
they  may  also  be  found  in  persons  at  an  advanced  age,  or  after  death 
from  tuberculoait,  pneumonia,  oranajmia,  when  no  spinal  symptoms  had 
eiisted  during  life.  But  at  any  rate  one  need  not  hetilale  lo  regard  them 
as  a  proof  of  disease  when  they  are  thickly  scattered  through  tome  parts  of 
a  cord  and  absent  diewhere.  The  difficult  (jueslion  of  their  origin  may  be 
left  to  be  dts<:iiv«:d  hereafter,  when  1  shall  be  describing  softening  of  the 
brain.  The  roost  remarkable  points  about  them  are  that  they  are  observed 
ander  siich  diverse  pathological  conditions,  and  are  ftilljr  developed  at  so 
early  a  period.  Thus,  there  were  large  numbera  of  them  in  the  spinal  cord 
of  a  patient  who  was  under  the  care  of  Dr.  Frederick  Taylor  in  Guy's 
Hospital  in  1873,  and  who  died  within  eleven  days  from  the  commencement 
of  his  symptoms,  and  not  more  than  fourteen  days  after  the  occurrence  of  a 
slight  injury  that  perhaps  set  up  the  dise3.se.  In  such  cases  they  are  not 
generally  accompanied  by  an  obvious  infiltration  of  leucocytes,  or  by  the 
EQCC  of  any  diffused  granular  matter,  but  He  embedded  among  nervous 
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elements  which  to  a  superficial  observer  seem  to  hare  a  noimal  appeir- 
Bnce. 

Recent  invesligatiDns,  however,  have  shown  that  the  histological  chsngn 
are  icatly  iiir  mure  considerable  than  would  at  fmt  ^ight  a|>f>t:ar,  and  it  i* 
to  be  noted  that  granule  masses  are  not  mrrc(]uenily  discovered  when  there 
is  no  obvious  nufteninit,  the  texture  betnjt,  of  the  two,  rather  finrver  thin  u 
natural ;  and,  again,  when  there  h  no  marked  change  of  color,  or,  at  moot, 
only  a  pinkish-gray  lini,  n-iih  some  blurring  of  the  pattern  on  a  cut  stirfkce. 
Nor  i*  even  the  r.iilure  t<>  detect  granule  masses  a  proof  that  morbid  change 
may  not  be  rec<jgnij:ed  where  the  cord  has  been  »[)e<:i.il!y  iwciiarcd  for  the 
purpose.  In  many  cases  after  it  fias  l)een  soaked  in  a  diluicd  si>ltitioii  of 
chromic  acid  for  two  or  three  weeks  one  can  ice  at  a  glance  what  jwiris  of  it 
ore  diseased,  since  they  remain  colorless  instead  of  turning  green.  .'\nd  a 
microscopical  examinalion  of  thin  sections  shows  that  the  nerve  (ibrn  have 
[heir  axis  cylinder*  swollen  and  varicose,  that  the  ganglion  cell.'*  are  enlarged 
and  granular  (or  ficrhajis  vacuolated),  and  (according  to  Evtb)  that  the  net- 
work of  the  neuroglia  ik  thickened,  while  ict  celU  are  increased  in  siae  and 
augmented  in  numbers,  and  sometimes  contain  more  than  one  nucletts.  Crb 
also  says  that  a  colloid  substance  is  sometimes  found  difTuscd  along  the 
course  of  the  swollen  conncclivc-lissue  bundles,  and  I^ydcn  that  a  scanty 
infiltration  uf  leucocytes  is  now  and  then  seen  in  the  in  (erst  ices  between  ihe 
ncTvc  fibres.  Such  appearances  are  doubllcss  conclusive  as  to  the  infliun- 
matory  nature  of  the  process,  and  so  is  the  presence  of  recently  effused  lympAi 
in  ihc  tissue  of  the  pia  mater  or  in  the  subarachnoid  space.  This  1  have 
myself  found  in  sufficient  quantity  to  be  plainly  visible  to  the  naked  eye. 
and  it  probably  might  be  discovered  with  the  aid  of  the  microscope  in  many 
cases  in  which  it  has  hitherto  been  overlooked. 

CAronu  Myelitis.  Lt^cat  Sclerosis  of  the  Cord. — 'ITic  disease  which  I  have 
just  been  describing  does  not  in  all  c*ses  nin  such  a  course  as  might  seem 
at  first  sight  to  warrant  our  speaking  of  it  as  an  aetite  inflammniion.  Some- 
times, indeed,  il  sets  in  with  fever  and  ends  fatally  in  a  few  days,  but  in 
many  instances  it  is  unattended  with  febrile  disturbances,  and  goes  on  fof 
many  nionllis  before  il  terminates,  cither  in  the  death  of  the  patient  or  in 
his  more  or  less  complete  recovery.  What  then  justifies  its  name  is  the 
tact  that  its  onset  is  more  or  less  sudden  and  its  development  rapid,  the 
paralysis  being  complete  within  a  week  or  two. 

In  marked  contrast  with  that  affection — even  in  the  most  protracted 
cases — is  one  which  always  begins  insidiously  and  gradually,  of  which  the 
duration  is  never  less  than  two  or  three  years,  and  which,  instead  of  leading 
to  a  softening  of  the  cord,  rather  renders  il  firmer  and  harder  than  before. 
The  naked-eye  appearances  in  this  form  of  myelitis  arc  variable.  Sometimes 
it  is  altogether  impossible  to  distinguish  those  parts  of  the  cord  that  are 
diseased  from  those  that  arc  healthy  ;  in  such  instances  no  morbid  change 
was  recognized  until  the  accurate  microscopical  investigations  of  the  last  few 
years  revealed  its  presence.  In  other  cases  ihc  substance  of  the  cord  is 
obviously  tougher  than  uatural.  Otlivicr  long  ago  very  aptly  compared  its 
appearance  to  that  of  the  boiled  while  of  egg  j  the  knife  meets  with  reaisi- 
ancc  in  cutting  through  it,  and  the  exposed  surface  is  smooth  and  even.  On 
close  scrutiny  it  often  looks  gelatinous  and  has  a  grayish  or  grayish>yeUow 
tint.     It  is  rather  shrunken  than  increased  in  Ni/.e. 

With  the  aid  of  the  microscope  the  neuroglia  is  found  to  be  thickened 
and  to  have  a  Abrilbied  texture,  or  even,  in  extreme  cases,  (o  be  converted 
into  a  dense  mass  of  connective  tixvue  with  delicate,  parallel,  wavy  fibres. 
Its  cells  and  nuclei  are  increased  in  numbers,  and  are  far  more  consfHcnom 
than  in  the  healthy  spinal  cord.  Cells  jMssessing  a  lar^e  number  of 
radiating   processes  (Deiter's  cells)  are  often  seen;    it  is  said  that  siiniUr 
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bcih  may  bo  discovered  in  the  normal  neutoglta,  but  ihc}-  are,  at  any  ntt, 
much  mort  obvious  in  cases  of  chronic  myehiii,  Tlie  iier^c  fibres  arc  gcnc- 
nlty  atrophied  ;  ihey  have  lost  their  medullary  shesiihH,  and  their  axis  cylin- 
dcrsare  described  as  having  a  hard,  ghslening  look.  The  ganglion  cells  arc 
shriveled  and  granular,  or  may  even  be  convened  Into  homugenex>us,  bright- 
looking  lingular  bodies  without  proccues,  and  having  ai>{)arently  no  nuclei, 
so  that  ihey  can  hardly  l>c  identified.  At  the  same  tune  granule  iiia<scs 
are  present,  often  in  Urge  numbers,  bul  sometimes  verv  few  of  them.  Cor- 
pora aniylacea  are  generally  abundant.  The  snuillef  blood  vcKich  have  their 
walls  ihitkened. 

This  tDotbid  proces^^he  account  of  which  is  taken  chiefly  from  the  work 
of  Erb— is  now  generally  known  as  "sclerosis."  It  is  not,  however,  jMrcu  liar 
to  casesof  chronic  myelitis,  such  as  are  ailendcd  with  (uraplcgia,  biil  lies  at 
the  foundation  of  several  other  aflcctions  of  the  spinal  cord,  which  will  be 
described  separately,  because  their  limitation  to  specijd  {xuia  of  its  Mili>isru:c 
(fives  them  an  independent  place  in  nosology.  In  the  iraaes  now  tinder  con- 
sideration, the  lesion  is  so  fur  diffused  over  the  whole  segmenial  arcii  of  the 
cord,  tlial  it  interferes  with  or  altogether  prevents  the  tTsnamiwion  of  motor 
impulses  from  the  brain  to  the  pads  below.  Its  extent  may,  of  roiiroe,  vary 
greatly.  Sometimes  it  is  confmed  to  a  sinj^le  spot,  and  it  is  often  Kunken  of 
as  "simple  transverse  m>'clitis;  "  sometimes  it  creeps  slowly  along  the 
entire  length  of  the  cord  (generally  from  below  upward)  until  it  nuy  even 
reach  the  bulb. 

yf/itf/i^.— According  to  Erb,  inflammation  of  tlie  cord  a  more  freqncnt 
betw«en  the  age»  of  (en  and  thirty  years  than  in  older  penwiu.  But  I  find 
that  a  scries  of  twenty-five  fatal  cases  of  primary  d'lSmied  myelltii  at  CuyS 
Hospital  were  pretty  uniformly  distributed  over  ihescvcral  decennial  periods 
from  ten  to  fifty,  and  that  three  of  them  occturcd  in  |iatienis  l>elween  (iUy 
and  sixty  year&  old.  Most  cases  occurred  in  men,  the  pro[Nirtiun  being  ik 
19  to  6.  lliis,  however,  depends,  not  on  the  existence  of  any  |iredis|Kuiiit>n 
to  the  dbease  in  men,  but  on  the  fact  that  they  are  much  mure  cxjion;^  than 
women  to  its  various  exciting  causes.  For,  althoiif;h  it  certainly  i^  not 
always  due  to  any  one  morbid  influence,  its  direct  xtiolo^y  vsui  yet  Iw  traced 
many  cases  with  remarkable  accuracy.  Sometimeia  it  U  dearly  the 
jlt  of  exposure  to  cold.  Several  instances  of  thU  have  been  related  by 
rritcr^  on  spinal  alTeciions,  and  our  records  at  Guy's  contain  utiien  m^rcely 
lesM  striking.  Thus,  in  i8}6,  a  custom-house  ofliitcr  was  admitted  into  the 
^^^uspitiil  with  nearly  complete  paraplegia,  who  had  been  well  until  eight  days 
^fprevioualy,  when  he  was  obliged  lo  remain  for  twenty-four  huun  in  a  barge, 
^Krbere  everything  was  Making  wet.  On  the  very  next  day  he  yna  aliofked 
Htwilh  pains  in  the  joints,  which  he  believed  to  be  rheumatic  :  hi.i  urine  l>egan 
"  to  nm  a*ay  from  him  ;  and  two  days  later  his  feet  and  Ivtnd.s  ;iiul  bark 
I  already  felt  numb,  Another  patient,  who  was  brought  in  on  January  29th, 
^ftlS75,  l\ad,  on  the  18th  of  thai  month,  got  wet  and  caught  cold ;  three 
^^Uvs  afterward  he  paswd  his  water  into  tus  bed  without  knowing  it,  and 
'  hi&  legs  became  numb  and  powerless.  Among  the  conditions  which  are 
^lueniioned  as  especially  apt  to  set  up  myelitis  are  sleeping  on  the  damp 
MKround,  or  in  snow,  and  prolonged  immersion  in  water,  as  when  a  person 
^Bnarrowly  escapes  drowning.  Bodily  fatigue  also  seems  often  to  play  an 
important  part  in  the  siiology  of  the  disease.  When  it  occurs  in  soldiers 
on  active  service,  as  is  said  to  be  frequirntly  the  case,  it  may  either  be  due 
to  exhauuion  of  the  spinal  cord  in  long  marches,  or  to  exposure  to  cold  and 
[Wet,  or  to  both  causes  combined.  A  case  in  point  has  l)een  recorded  by 
William  Gull  {••  Guj'i  Hoif.  Rfp.,"  1856).  A  young  man,  after 
cing  twenty-eight  miles  to  seek  for  work,  puned  the  night  of  July  &h. 
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1855,  in  a1>nrk  Ticld.  On  the  igih  he  walked  lhirt)--(wo  miles;  iheday  «» 
wet,  an<l  lie  allowed  his  claihcs  to  dry  upon  him.  Nent  day  lie  fcli  w  *r^ 
an  uMiat,  hilt  in  ihe  afternoon,  while  he  was  ssuntering  in  a  gankn,  hn 
legs  suddenly  gave  way  under  him,  and  he  fell  down.  He  wsa  admtttcd, 
six  dip.  hilcr,  (-cMnpleicly  paraplegic.  He  was  healthy  and  florid  loolEing; 
hni  it  should  be  stated  that  he  had,  ahom  a  ronni;;ht  previously,  bra 
iinahle  to  puss  hh  water  for  a  period  of  twelve  hours.  He  died  in  les  thu 
a  month. 

A  cToat  inu.icular  effort,  siich  as  often  causes  a  pain  in  the  hack,  Lt  now  and 
then  foltowi-d,  after  an  interval  of  S  day  or  two,  |jy  jiaraplegta.  An  instance 
of  this  ha*  already  l>ccn  cited  (at  p.  396)  in  the  case  of  the  dock  Uhorer. 
Another  txuinple  of  it  occurred  in  Guy's  HospitaJ.  in  1S63,  in  the  iierson  of 
a  railway  |wner,  afjcd  thirty-two,  who  was  pushinj{  a  carriage  uith  hi*  bock, 
wlien  he  suddenly  ^vc  a  jump  to  escape  falling  into  a  pit,  and  so  rirked  h» 
s]>ine.  Fur  a  moment  he  fell  powerless,  but  he  afterward  rcsurned  his  work, 
and  worked  as  usual  on  the  next  day.  The  day  after  that,  however,  he  ww 
walking  in  the  Street,  when  he  suddenly  became  paralyzeij  and  fell  down. 
Ea<:h  of  these  cases  terminated  fatally  in  about  six  weeks ;  at  the  atitoiJ^y  iw 
injury  to  the  bones  or  the  ligaments  could  be  discovered  ;  but  in  the  doc| 
laliorer  there  was  softening  of  the  cord  in  the  dorsal  ii^ion,  the  affected' 
part  having  a  greenish  or  brownish  color,  no  doubt  from  admixture  of  ■ 
small  (|uantity  of  cxtravafaied  blood.  The  microscopical  examinaiic 
revealed  no  trac-c  of  inSamniatory  exudation  ;  but  I  do  not  doubt  thai,  if 
modern  methods  of  investigation  could  have  been  used,  we  should  have  been ' 
more  successful.  I  shall,  however,  have  to  revert  to  this  question  further 
on — when  I  shall  have  to  discuss  in  some  detail  the  question  of  the  cauaition 
of  myelitis  by  mechanical  injury. 

Violent  mental  emotions — of  terror,  grief,  or  anger — are  mentioned  » 
possible  causes  of  myelitis  by  some  writers.  Thus,  Leyden  met  with  a  rase 
of  paraplegia,  of  which  the  svmptoms  and  course  corresponded  exactly  with 
those  of  myelitis,  and  which  appeared  to  be  due  to  fright  from  the  breaking 
out  of  tire. 

Again,  it  occasionally  happens  that  paraplegia  develops  iuelf  in  the  courx 
of  an  acute  disease,  especially  during  convalescence ;  and  in  ca-tes  of  th» 
kind  myelitis  has  been  discovered  on  post-mortem  examination.  I  hav 
already  referred  to  such  obscn-ations  in  discussing  the  diphtheritic  jxitMlyfcsJ 
Virchow  has  recorded  ("  Gcs.  Abhandl. ,"  p.  683)  an  instance  in  whi<Ji  chroniq 
myclo-mcningitis  came  on  a  lew  months  after  recovery  from  enteric  fc 
and  seems  to  have  thought  that  this  occurrence  was  more  tlun  a  coin<;idcnce^ 
Wcsiphal  examined  the  bodies  of  two  patients,  each  of  whom  beinunc  , 
plcgic  during  the  eruptive  stage  of  smallpox  (variolois), and  in  Iwih  cuo  he ' 
found  disseminated  myelitis.  Either  pregnancy  or  the  puerpera]  state,  100, 
may  be  attended  with  paralysis  of  the  lower  limbs  ;  and  it  would  seem  that 
Ihe  cord  has  been  found  softened.  But  the  most  remarkable  case  of  at] — if 
it  was  correctly  interpreted — is  one  which  Baumgarten  supposed  to  Iwr  due 
to  infection  with  ihc  poison  of  the  cpizoOtic  splenic  fever  I^Mil/bnind) ;  K 
ended  very  quickly  in  death,  and  he  found  the  characteristic  bacilli  in  the 
blood  as  well  as  in  the  spinal  cord  {"Ank./.  JIHlk."  i8;6)- 

Syphilis  is  said  by  li^rb  to  be  an  undoubted  and  important  cau.%  of  myelitis. 
He  states  that  the  affection  may  then  run  cither  a  very  rapid  or  a  chronic 
course-  Of  cases  of  the  latter  kind  he  saw  at  least  a  dozen  in  the  coune  of  a 
few  years,  and  some  of  them  came  to  an  autopsy.  This  question,  however,  ia 
one  which  ]  shall  have  to  discuss  further  on. 

Lastly,  there  is  reason  to  believe  that  sexual  excesses  play  a  consider- 
able part  in  thea^iology  of  diffused  inflammation  of  the  spina]  cord,  althoufib 
it  is  very  difficult  to  say  exactly  how  far  this  influence  extends.     Men 
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iavt  been  indulging  their  passions  too  freely,  especially  if  tticy  are  wealcty 
or  very  young,  often  csperience  pains  in  the  back  and  limbs  uhiih  itrm  lo 
be  clue  to  exiuuslion  of  the  lower  spinal  centres,  and  not  merely  (o  l^ligue 
of  the  mieclcs.  And  it  is  probable  that  the^-  syinptoma  may  after  a  tune 
pas*  into  tho*e  of  actiul  myelitis.  Whether  coitus  in  the  erect  poaiure  is 
especially  injiinous  I  do  not  know,  nor  whether  onanism  is  so,  except  in  so 
Su  as  the  ttimulalioo  is  ai>t  to  be  repeated  very  frequently  ia  the  absence 
of  instinctive  desire,  and  at  an  ejuly  period  of  life.  On  tlicsc  points  no 
evidence  is  to  be  obtained,  nor  can  one  desire  to  coficct  it,  since  the  possible 
phy^sical  effects  of  such  practices  are  &r  outweighed  by  ihcir  influence  upon 
morak. 

in  pAsang  on  to  divniss  the  symf/amj  and  tonne  of  myelitis  I  muM 
remind  tlie  reader  that  on  grounds  of  practical  convenience  I  have  set  aiide 
for  sepirate  description  certain  groups  of  cases  which  are  included  under 
that  designation  by  the  morbid  anatomist,  namely,  those  of  softening  diM 
to  direct  extension  from  some  alTcclion  of  the  parts  outside  the  cord  ("  com- 
preaion  myelitis"),  and  abo  those  of  sclerosis  limited  to  certain  de6ni[e 
tracts  withm  the  cord  or  disMrminatcd  in  a  number  of  isolated  patches 
througltout  its  substance.  I  am  at  present  confining  myself  to  the  frrimary 
form  of  acute  myelitis,  and  to  the  more  or  less  JiffuuA  forms  of  chronic 
ra^xtilis.  Now,  in  such  cases  the  principal  symptom  is  paralysis  of  parts 
below  the  seat  of  lesion.  Indeed,  the  whole  account  of  paraplegia,  from 
p.  3^7  to  p.  396,  may  be  taken  as  applicable  lo  the  disease  now  under  con- 
sideration. But  it  is  important  to  note,  that  not  only  may  the  slijfhieHt 
possible  general  impairment  of  muscular  power  in  the  legs  be  due  to  myelitis, 
but  even,  in  all  probability,  a  partial  lois  of  power  in  a  part  of  a  limb,  or 
even  in  a  particular  set  of  muscles. 

But  it  is  important  to  note  thai  besides  causing  paralysis,  impairmcni  of 
sensation,  dysecsthesia;,  disorder  of  the  reflex  functions  of  the  cord,  and  the 
like,  myelitis  is  oAen  attended  with  another  set  of  symptoms  which  \  have 
hitherto  avoided  mentioning,  namely,  with  painful  tensalieni  referred  to 
various  ports  of  the  body.  In  some  instances  the  seat  of  pain  i&  in  the 
back  1  it  tlicre  vario  greatly  in  intensity  \  it  may  either  be  confined  to  one 
or  two  spmous  itfocesses,  or  diffused  along  the  whole  length  of  the  cord  ; 
there  nuy  be  extreme  tenderness  on  pressure,  or  this  may  be  altogeilter 
absent.  Occasionally  s]>inal  pain  may  be  the  earliest  symptom  of  tlie 
disease,  but  the  notes  of  cases  which  1  have  before  me  seem  to  show  that 
this  is  rare.  In  other  ittstances  the  pain  is  referred  to  the  front  of  the 
chest,  or  to  the  epigastrium,  or  to  one  or  more  of  the  limbs.  One  patient, 
a  giri  of  nineteen,  was  aitcndmg  as  an  out-patient  for  pain  in  the  chest, 
when  she  one  day  fell  down  in  the  waiting  room,  with  paraplegia.  Another, 
a  man  aged  forty-nine,  had  complained  of  a  fixed  pain  in  the  left  hip  for 
eight  weeks  before  any  definite  sign  of  spinal  mischief  showed  itself.  A 
third  patient,  a  man  aged  fifty-one,  suffered  at  first  from  severe  burning 
paiRN  in  the  soles  of  the  feet,  which  continued  night  and  day  for  a  consider- 
able time.  'I'hesc  cases  all  terminated  fatally,  and  in  each  of  (hem  ihe 
bones  and  ligaments  and  membranes  were  found  lo  be  healthy,  the  diiica:»e 
being  limited  lo  ihc  substance  of  the  cord  itself,  w  far  as  could  be  ascer- 
tained by  ordinary  ntclhods  of  examination.  Sometimes,  when  pain  is 
referred  to  the  fore  part  of  the  body,  it  is  accompanied  by  a  sense,  of 
cotiMriction,  as  if  a  cord  were  lightly  bound  round  the  waist,  or  as  if  Ihe 
chest  were  fixed  in  a  vise.  We  shall  hereafter  see  thai  this  symptom,  to 
which  German  writers  ^ivc  the  ^weial  name  of  GSrlelge/iihl  {gitAXc  feeling), 
is  particularly  marked  in  that  other  form  of  paraplegia  due  to  compression 
of  the  cord  by  disease  of  the  surrounding  structures.  But  1  believe  that 
there  can  be  no  question  as  lo  its  occurring  now  and  then  to  cases  of 
a6 
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primary  myelitis.     On  (he  other  hand.  I  would  slFongly  insist  on  the 
that  a  large  majority  of  c^ucs  of  this  kind  arc  altogcliicr  unattended  aidi 
pain.  B'hethcr  in  the  back  or  elsewhere. 

The  eMinf  of  mychtis  differs  very  widely,  not  only  according  to  iht 
nature  xnd  seat  of  ihe  morbid  change  in  the  cord,  but  also  in  individual  cam 
which  appear  to  resemble  one  another  clowly.  Eib  speaks  of  the  disease  a 
sometimes  selling  in  with  ninUiise  and  fever,  and  even  with  rigors.  A  cue 
in  point  occurred  at  Guy's  (losjiital  in  1871.  A  man,  agt-d  fifty-OM,  nho 
«'as  much  exposed  to  weather,  one  day  Ix^an  to  shiver,  and  wa:i  attacked 
with  severe  pains  running  down  the  back  of  the  thighs  and  calves  and  ihc 
insidcs  of  the  arms,  lie  remained  in  bed  for  four  days,  aflcr  which  the 
rains  left  him,  and  he  went  to  work  again.  Next  day  Ik  lost  all  power  ia 
(lis  limbs,  and  he  died  of  dyspncca  about  eight  days  afterward.  The 
paial)'»s  often  shows  itself  <juite  suddenly  in  that  form  of  myelitis  which 
leads  to  "softening"  of  the  cord.  Indeed,  as  Erb  points  out.  the  ta^ad 
development  of  this  symptom  affords  the  chief  justilicaiion  for  out  calling 
cases  of  this  kind  "  aciile ;"  Ihcy  are,  in  fact,  often  unailcndcd  with  febrile 
Bymptonn,  and  their  duration  may  be  prolonged  over  a  period  of  tatdtj 
months. 

Preswtis. — Until  within  the  last  few  years  there  were  no  grounds  iipoo 
which  writers  could  spenk  with  confidence  of  the  possibihty  of  complete  re- 
covery from  myelitis.  It  was  well  known  chat  many  patients  suflering  from 
paraplegia  got  perfectly  well,  but  whether  iiiflammation  of  the  cord  existed  to 
such  cases  was  uncertain.  The  discovery  of  the  remarkable  power  of  regCO' 
eradon  possessed  by  ner^-e  fibres  (see  p.  35  a)  did  much  to  cleat  up  the  doubt, 
«nd  Eithhorst  and  Naunyn  found  in  experiments  upon  young  dogs,  ia 
which  they  cut  through  the  spinal  cord  in  the  lower  dorsal  region,  tluit  the 
affected  pari,  although  it  became  completely  liquefied,  yet  uliimately  under- 
went a  partial  repair,  nerve  fibres  with  double  contour  being  deveto|K^  in 
small  numbers  in  the  new  material  which  filled  up  the  gap,  while  nwuf 
pott'cr  and  sensation  were  to  some  extent  regained.  'I'hcsc  rt-stills  have  not 
been  confirmed  by  the  more  recent  investigations  of  Goltc  and  Frenshetg; 
nor  in  any  case  could  one  lay  much  stress  upon  them,  so  far  as  humu 
pathology  is  concerned,  since  it  is  certain  that  in  man  the  cord  i^  very  6r 
from  possessing  such  powers  of  restoration.  But,  on  ihc  other  hand,  1 
shall  presently  have  to  cite  an  observation  made  by.  Michaud,  which  shon 
that  in  spite  of  the  occurrence  of  well-marked  myelitis,  recovery  frut 
compression  paraplegia  may  take  place,  the  affected  part  of  the  cord  con- 
(inumg  to  display  obvious  morbid  appearances.  Surely  this  case  may  be 
laken  as  proving  the  jiussibility  of  the  complete  subsidence,  with  return  of 
tiormal  function,  of  those  local  and  slight  forms  of  myehiis  which  may  laiily 
be  supposed  to  be  present  in  partial  and  transitory  fornis  of  spinal  ]jiajralyn& 
Such  a  conclusion  is  further  supported  by  the  fact  that  the  recovrry  is  otoi 
incomplete  in  cases  of  thi.'t  kind,  since  it  is  more  reasonable  to  suppow  ihii 
an  organic  ofTcction  of  the  cord  should  in  some  part  subside  than  that  a 
merely  functional  disorder  should  in  any  part  be  permanent. 

However  this  may  be,  it  is  certain  that,  as  a  rule,  the  prognosis  muU  be 
unfavorable  in  cases  of  romjilcte  paraplegia  with  paralysis  of  the  s)>hincien 
which  depend  on  n  primary  myelitis.  But  it  Is  another  matter  if  Ibe  poraljsK 
is  incomplete  or  limited  to  certain  muscles. 

The  diagnoiis  of  myelitis  as  a  cause  of  partial  or  complete  paraplegia  it 
generally  effec led  by  a  process  of  exclusion.     We  have  first  to  del 
that  the  original  jwat  of  Ihe  disease  is  in  the  cord  itself,  and  that  the  <'i 
not  one  of  comprefnion  of  the  cord,  nor  of  meningitis.     I  cannot,  ho 
discusi  the  groiind.s  upon  which  these  inferences  must  be  l>a.sed  unul! 
sliall  have  described  the  diseases  in  question.     Secondly,  we  have  to< 
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what  aflection  of  the  stilntance  of  the  cord  k  most  likely  to  be  the  cause  of 
the  paralf»s.  Now,  inychtis  is  at  once  the  most  frequrnt  of  these  a^cclions 
and  by  far  the  most  varied  of  them  all  in  its  syniploms  and  couree.  Bui  I 
have  already  virtually  admitted  that  doubts  siill  prevail  as  to  which  cAid 
should)  and  which  should  not,  be  set  down  to  it,  at  lessl  so  far  as  concents 
the  less  latal  forms  of  paraplegia.  I  therefore  think  that  the  only  conve- 
nient way  of  dealing  with  the  subject  of  diagnosis  will  be  for  me  here  to 
interrupt  my  account  of  myelitis,  and  to  introduce,  ss  briefly  as  may  be,  the 
necessary  descriptions  of  the  other  morbid  conditions,  beginning  in  the  cord 
itself,  with  which  it  may  be  confounded.  These  I  shall  take  in  an  ascend- 
ing series,  beginning  with  some  which  arc  comparatively  of  but  little  gravity, 
and  afterward  passing  on  to  others  which  arc  a»  daogcrous  to  life  aa  myelitis 
itself. 

NxiTRAsniENtA  SpiNALts. — " Sfii'm/  Weaineis." — Among  (he  patieats 
who  seek  nKdicaladvioe,  believing  (hat  ihcy  are  suffering  from  spinal  disease, 
Ihercaresome—cbielly  youths  and  men  not  far  advanced  in  adult  life — whose 
principal  compUiot  k  of  muscular  fatigue  and  weakness.  If  they  attempt  to 
walk  far  ihcy  cxpci ience  aching  pains  or  stiff  sensations  in  (heir  limbs.  When 
Ihcy  have  to  stand  for  more  than  a  short  time  theii  legs  tremble,  and  seem 
lo  give  way  under  them.  They  feel  tired  and  weary  all  day  long,  even  be- 
fore they  get  out  of  bed  in  the  morning.  On  account  of  the  resemblance 
which  such  cases  undoubtedly  bear  to  some  others  in  which  there  is  early 
mischief  in  the  cord,  it  is  de:virable  that  a  special  name  should  be  given  to 
ihcm;  and  that  of  "Spinal  Neurasthenia,"  originally  proposed  by  Drs. 
Beard  and  RotkwvU  in  1871,  appears  10  be  very  suitable.  It  has  recently 
been  adopted  by  Erb,  from  whose  account  of  the  complaint  mine  is  taken, 
and  who  in  1876  had  already  collected  notes  of  more  than  two  doxen  coms. 
Most  of  them  oicurred  in  (fcrsons  twionging  to  the  middle  or  upper  (rta«ses 
and  to  families  with  marked  tendenriei  lo  sulfer  from  nervous  dihinrders. 
The  exciting  causen  apjieared  generally  to  be  either  over-exertion  of  body 
or  mind  (especially  i(  carried  on  during  the  hours  that  ought  to  have  been 
devoted  to  sleep)  or  the  various  forms  of  sexual  excest.  Among  the  symp< 
tomn  were  an  "  irritable  wcakncH  "  of  the  generative  organs,  Mimetimes  a 
little  dribbling  of  the  urine  after  micturition,  and  very  rarely  a  slight  sensa> 
tion  of  nimibnen  or  fortnicJtlion  in  the  feci.  In  xome  cases  dragging  or 
tearing  paiiti  in  the  limbs  were  complained  of;  but  generally  these  were  not 
very  -levere.  Very  often  there  was  a  peculiar  |jain  in  the  biick,  seated  appa- 
rently in  the  ntira  les  increased  by  movements  of  the  spine  or  of  the  scapulw. 
Sometimes  lofal  tenderness  of  certain  spinous  procewes  was  present,  exactly 
ON  in  the  aJfection  which  will  heicftfler  be  described  as  "rachialgia"  or 
" i/ina/  irritation;"  it  may  then  be  said  that  the  two  neuTo»es  were  com- 
bined m  the  same  patient,  indeed,  it  often  happened  thai  there  was  also 
functional  dii^turliancc  of  the  brain,  indicated  by  siceplessnesi,  timidity, 
hyjracltondriacnl  depression  of  spirits,  etc. 

it  is  supposed  by  Erb  ihat  the  state  of  the  nervous  clemenix  in  the  spinal 
centres  in  such  cases  is,  in  fact,  the  same  as  in  ihe  healthy  cord  when  exhausted 
by  the  discharge  of  its  functions.  The  ditTcrcncc  is  that  a  natural  period  of 
rest  faiU  lo  restore  lo  Ihcm  their  vigor  and  activity.  This  view  apjiears  to 
me  to  1«  very  reasonable.  The  diagnosis  from  myeliti*  and  from  other 
serious  spinal  diseases  must  be  based  mainly  upon  the  absence  of  all  object- 
ive symptoms  of  a  definite  Idion  of  the  cord,  in  contrast  with  the  vehemence 
with  which  the  patient  complains  of  hts  subjective  sensations.  Erb  savs  that 
spinal  neurasthenia  someiiu>cs  sets  in  rather  suddenly,  developing  itself  fully 
in  Ihe  course  of  a  few  days.  It  may  icach  such  an  intensity  as  to  compel 
the  sufferer  to  give  op  his  occupation,  and  even  to  renounce  all  society.     It 
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U  ol^en  obittinate,  lajitinfc  for  many  months,  or  even  for  yean.  Relapssof 
it  sometimes  occur.  Whether  it  ever  is  incurable,  or  pa»e«  on  intouy 
orgainic  affection,  is  as  yet  doiibtrtil. 

Anemia   Of    THK    Splvai.    Cord. — Unlets  the  modern   inlerprttaiion 
of  a  very  old  observation  k  imorrert,  one  of  the  potsiMv  cauKxof  foit- 
picgia  is  an  arrctt  of  the  arterial  Mood  stipply  to  the  tower  pan  a(  the 
cord.     Nicolaiis  Stenon,  in  1667,  de^crilted,  a*  a  resall  of  tying  the  abdo- 
tntnal   aorta   in    animals,    that   thr  lower  limln  became   powvi)c»,  aod 
remained  so  until  the  li^ttitc  vras  removed.      His  experin>ent  was  long 
arterward  repented  by  Sir  A»[ley  Cooper  and  by  others;    but   until  1869 
the  explanation  univenatly  accepted  was  that  the  muscles  were  paralyzed 
because  they  and  the  peripheral  nerves  were  deprived  of  blood-     Scbiffcr, 
however,  has  recently  shown  that  if  this  were  the  case  an  interval  wosld 
elapse,  instead  of  the  effect  being  observed  a  few  seconds  after  the  opera- 
tion.    Whether  a  similar  form  of  paral^-sis  is  ever  seen  in  man  as  the  result 
of  disease  appc.irs  to  be  somewhat  doubtful.     The  most  frc<jucnt  cause  of 
ol^tniciion   of  the  abdominal  aorta  is  embolism;    but  in  that  alTection, as 
might  be  expccled,  the  riol  becomes  impacted  close  to  the  bifurcation  of  the 
vessel — too  low  to  interfere  with  the  circulation  in  the  lumbar  cnlargcmcni 
of  the  cord. 

In  the  "  Gu/s  Hoifital Reportt"  for  1857.  Sir  William  Gull  gave  the 
clinical  history  of  a  patient  whose  aorta  was  from  some  cause  or  other 
obiiiiucted,  and  who  was  attacked  with  paralysis  which,  as  he  thought,  wjj 
peripheral,  rather  than  spinal,  in  iu  origin.  The  man  was  a  shipwright, 
and  in  the  beginning  of  March,  1855.  while  apparently  in  perfect  hcaltb, 
he  was  suddenly  seized,  being  in  a  stooping  position,  with  pain  in  the  loiiis. 
This  went  off  after  he  had  rested  for  a  few  minutes ;  but  on  his  resuroing 
his  work  it  returned  and  extended  down  the  legs,  with  a  sense  of  nnmbiKaK 
soon  followed  by  entire  paralysis,  both  of  sensation  and  motion,  from  the 
loins  downward.  The  sphincters  were  involved.  After  a  few  days  seoa- 
tion  returned,  and  he  was  able  to  take  a  few  steps  unsupported.  He 
gradually  ioiprovcd,  but  the  legs  rctnained  unsteady.  The  para[degic 
symptoms  led  to  his  coming  under  Gull's  care  in  June  of  tlie  same  year. 
It  was  found  that  there  was  no  pulsation  in  the  alMJomtnat  aorta,  nor  in  llw 
arteries  of  the  lower  limbs.  The  right  superior  epigastric  artery  was  il- 
ready  distinctly  enlarged,  and  could  be  seen  pulsating.  In  the  courx  of  tbc 
two  following  years  he  regained  power  to  walk  tolerably  well,  but  at  the  end 
of  that  lemi  his  mustles  were  still  thin  and  his  gait  was  languid,  and  frtm 
time  to  time  he  had  slight  returns  of  weakness  and  numbness  in  the  leg*.  Hii 
feet  abo  were  cold  and  damp.  Leyden  ha^  siig^tcd  in  reference  10  this 
case  that  it  it  improbable  tl\at  a  sudden  olutniciion  of  the  al>doininal  aona 
dould  have  occurred  without  more  «.erioui  symptoms  developing  thee- 
selves,  and  that  a  collateral  enlargement  of  the  epigastric  arter)-  woold 
hardly  have  been  seen  at  so  early  a  period  afterward.  And  it  muM  be 
admitted  that  the  case  resembled  one  of  "coarctation  of  the  aortic  arch" 
in  many  respects;  and,  among  othen,  in  the  presence  of  a  systolic  munnEr 
at  the  lower  angle  of  the  left  scapula.  Dut,  on  the  other  hand,  tbc 
arterial  anattoinoscs  over  the  ba<:k  and  the  altdomen  underwent  gradul 
enlargement  while  he  was  under  oliservation,  apjiarenlly  to  a  very  muM 
extent.  And  even  if  the  obstruction  had  existed  for  a  length  of  time  b«*m 
the  paralytic  symptoms  appeared,  it  still  may  have  caused  them  ;  a  tupptf 
of  blood  adc<|uute  to  the  ordinary  requirements  of  the  lower  limbs  (or, « 
the  other  view,  of  the  spinal  cord)  may  have  been  insufficient  for  WW 
specially  prolonged  effort,  or  when  the  man  was  exhausted  by  ovenroct 
or  by  some  other  cause.  One  remark  made  by  Dr.  Gull  is  iniercstia[. 
namely,  that  "  using  the  legs  soon  brought  oo  increased  weakness  oA 
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nnmbnets. "  For  an  inlcmiillcnt  paraplegia  has  been  noticed  in  hones,  an  a 
Ksult  of  obstruction  or  the  aortn  ;  a  loss  of  power  in  one  or  bolli  of  the 
binder  limbs,  coinin{|  on  when  Ihcy  arc  driven,  and  §ubsiding  when  they 
stand  slUI.  Chsicot  tsuid  to  have  observed  a  similar  condilton  in  a  patient 
whose  right  common  iliac  arteiy  was  obstructed.  When  this  man  was  walk- 
ingt  he  was  obliged  to  stop  every  fincen  or  twenty  minutes,  on  account  of 
piuslysb  of  the  corresponding  limb  ;  after  a  few  minutes'  test  the  aympioma 
paaicd  off  and  he  was  able  to  go  on  again. 

l^ydcn  appears  to  have  found  capiilaiy  embolisms  in  the  cord  in  ulcerative 
endocarditis,  but  I  am  not  aware  that  any  impairment  of  its  ftmctioits  liave 
been  traced  to  them ;  probably  the  arteries  which  enter  it  arc  not  Urge 
enough  for  obstruction  of  any  one  of  them  to  produce  clinical  effects. 

There  is  some  evidence  that  a  defective  blood  supply  to  the  spinal  cord 
may  lead  to  the  occurrence  of  paraplegia  in  persons  who  have  suffered 
severely  from  hemorrhage,  or  who  are  highly  anoemic.  Among  tlic  cases  of 
this  kind  (luoted  by  Leydcn  there  is  one  of  a  woman,  aged  twenty-four, 
who  had  lost  blood  profusely  al^cr  a  confinement ;  she  was  exceedingly  weak, 
but  she  was  muming  her  domestic  duties  when,  at  the  end  of  about  a  month, 
she  suddenly  became  unable  to  stand.  Another  case,  published  by  Dr. 
Montard  Martin,  occurred  in  a  man  as  the  result  of  severe  hemorrhage  in 
the  course  of  dysentery.  Others  were  in  persons  who  had  suffered  from 
iDcnorrhagia,  but  it  must  have  been  difficult,  if  not  impossible,  to  exclude 
hysteria,  which,  as  we  shall  presently  sec,  may  itself  cause  paraplegia.  The 
sajne  source  of  fallacy  exists  in  reference  to  those  cases  which  arc  recorded 
as  examples  of  paraplegia  due  to  chlorosis  in  women.  I  am  not  aware  that 
such  an  affection  has  hitherto  been  observed  in  the  intense  and  fatal  form  of 
idiopathic  anaimia  to  which  men  are  liable. 

But,  after  all,  the  mere  fact  thai  pci^ions  who  have  lost  blood  are  now  and 
then  attacked  with  this  form  of  paralysis  is  far  from  shon-ing  that  annmia  of 
the  spinal  cord  is  capable  of  directly  producing  the  effect  m  question.  For 
(he  proof  to  be  complete  there  must  be  no  internal  of  time  during  which 
impdirmeni  of  the  nutrition  of  the  cord  couid  hare  occurred  as  an  inicr- 
m*»liaielink  in  the  chain  of  events,  In  any  future  case  it  would  be  important 
to  note  whether  the  patient,  after  the  hemorrhage,  took  violent  exercise  or 
worked  hard  in  any  way.  using  his  legs  more  than  his  arms,  so  as  to  cause  the 
lower  spinal  centres  to  make  s|>ecial  claims  upon  the  nutrient  powers  of  the 
blood.  We  might  thus  be  able  to  see  why  the  lower  limbs  should  alone  be 
paralyzed,  and  not  ail  parts  of  the  body  alike. 

However  this  may  be.  I  do  not  find  the  smallest  reason  to  suppose  that 
]Mi3{klcgia  ever  depends  upon  a  defective  supply  of  blood  to  the  whole  cord, 
or  to  any  part  of  it,  in  peirons  whd  have  a  good  color,  whose  exiremitics 
arc  warm,  and  who,  to  all  appearances,  have  an  active  circulation  in  the 
organs  generally.  Some  years  ago,  however,  Drown -S^quard  professed  to  be 
able  to  distinguish  a  paraplegia  due  to  antemia  from  one  due  to  hypersmia. 
by  the  simple  circumstaocc  that,  whereas  the  former  wns  beiK-fUcd  by 
keeping  lin:  patient  recumbent  on  the  back,  the  latter  underwent  aggrava- 
tion when  this  posture  wax  adopted,  but  was  lessened  if  he  Uy  on  the 
abdomen,  or  stood  upright,  or  walked.  This  method  of  diagnosis  has 
recently  bt-cn  endoraed  by  Dr.  liammond.  of  New  York,  who  mentions  a 
case  which  he  considered  to  be  one  of  congestion,  and  in  which  "  M  the 
symptoms  were  worse  in  the  morning."  However,  he  docs  not  give  any 
details  which  might  show  in  what  manner  he  was  able  to  exclude  other 
possible  causes  of  an  a^cavation  at  this  period  of  the  day,  xuch  as  »liff> 
eniog  of  the  muscles  when  disused  for  some  houm.  And  it  seems  to 
me  that  the  value  of  his  opinion  is  greatly  diminished  by  the  ieadinc«  with 
wbich  be  adopts  this  kind  of  hypothetical  pathology,  assuming,  aa  be  does. 
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the  cxistmre  of  two  altogether  distinct  fonns  of  spinal  anemia,  the 
limited  to  the  antero-htcral,  the  other  to  the  posterior  toliimns.  The  litf-J 
affection  i$,  indeed,  one  with  which  ire  are  all  wrcll  acquainted,  ondiTthe 
Dame  of  "  spinal  irritation  "  (or  rachialgia),  which  I  shall  de^ribe  in  thi! 
next  chapter.  Nor  could  one  have  a  more  striking  proof  that  such  pecu- 
lations are  utterly  baseless  than  the  fact  that  Stilling  and  Ullivicr  had  tach 
tcfcrrcd  this  disease  to  the  very  opposite  conditions-congestion  of  the  (wd 
— for  rcflsonswhich  arc  neither  better  nor  worse  than  those  of  Dr.  HammoBd. 

Spinal  KvpKR>i::utA. — I'assing  now  to  consider  whether  paraplegia  mil' 
depend  upon  congestion  of  the  cord,  I  will  frankly  statc'niy  own  conriction 
that  we  are  never  j\istlfied  in  making  such  a  diagnosis.  All  pathologbts  are 
agreed  that  distention  of  the  blood  vessels  withm  the  spinal  canali  if  fowDd 
in  the  dead  body,  affords  no  proof  that  they  were  overfull  during  lif^  :  it  may 
be  due  either  to  the  mode  of  death  or,  if  the  corpse  lies  fact:  upward,  to 
post-mortem  gravitation.  But  there  are  sometimes  good  reasons  for  beliet- 
tog  in  the  occurrence  of  morbid  processes,  in  spite  of  the  fact  that  ibry 
cannot  be  rccogniEcd  by  the  anatomist.  WItat  chiefly  leads  mc  to  rcjeci 
the  doctrine  of  a  persistent  congestion,  independently  of  any  mechinKai 
cause  for  it.  is  my  opinion  as  to  the  origin  of  that  doctrine.  In  the  tttty 
days  of  (laihology,  writers  proceeded  to  assign  to  all  diseasc^their  anatomicil 
lesions  in  an  ascending  order  of  severity.  Ilicy  found  that  almost  every 
organ  was  liable  to  certain  chronic  changes  which  could  be  regarded  ji 
inflammatory,  and  any  cases  which  seemed  to  stand  lower  in  the  scale  «ert 
handed  ovrr  cither  to  hyiienemia  or  to  ana:mia,  according  as  the  oni;  condi- 
tion or  the  other  seemed  the  more  easily  to  be  brought  into  hamHiny  with 
the  various  symptoms. 

Even  nou-  a  similar  method  prevails.  In  1SIS6,  Dr.  Radcliffc  fRcynoJife' 
'*  System,"  ii,  p.  619)  had  under  his  carea  woman  who  had  been  found  (uia- 
lyxed  in  all  her  limbs  t!ic  morning  after  having  had  her  mcn-iinial  Ao* 
checked  by  an  alarm  of  fire.  Among  the  other  symptoms  were  linglin;;  in 
the  Angers  and  toes,  some  degree  of  general  hyperscsthesia,  and  a  dull,  burn- 
ing, aching  in  the  limbs  and  along  the  spine,  without  s)>eci8l  tenderness  00 
pressure  over  the  vertcbrge,  but  with  increased  sensitiveness  to  a  hot  sponge. 
The  bl.idder  and  reclum  performed  their  functions  naturally.  'Hktv  was  no 
over -excitability  of  the  reflex  centres  in  the  lower  part  of  the  cord,  Wiihin 
two  or  three  weeks  she  began  to  improve,  and  at  the  end  of  Ave  dkmUu  At 
kfi  the  hospital  convalescent.  Considering  the  circumstances  under  which 
her  attack  commenced,  we  can  see  that  the  hypothesis  of  spinal  congestica 
IS  not  unreasonable,  although  other  intcrj)retationsare  possible.  It  is  easy 
enough  to  carve  out  of  the  whole  mass  of  cases  of  paraplegia  a  group  pee- 
senting  the  same  symptoms  as  those  whith  existed  in  Dr.  Kadcliffc's  ixuieM 
and  to  label  them  accordingly ;  but  1  fail  to  see  any  ground  for  suppoung 
that  these  cases  have  more  claim  to  the  title  of  spinal  congestion  than  ut 
others  in  which  the  paraplegia  isincomplete  and  terminates  in  recover}-.  Or. 
Radcliffe  lavs  stress  npon  the  sudden  commenc<-mi-nt  as  charatieriuic. 
Now,  it  is  obviously  n  question  that  can  be  settled  by  direct  obecrvatJM, 
whether  a  paraplegia  of  which  the  onset  is  sudden  docs  really  get  well  IIMIC 
oRcn  than  one  which  begins  gradually.  But,  in  the  meantime,  I  find  ihti 
Erb  lays  stn-ss  ujion  a  sUw  development  of  the  symptoms  as  distinguishing 
hyperemia  from  other  morbid  statesof  the  spinal  cord.  [Ie  also  incniioni, 
as  one  of  the  most  important  signs  of  this  .iffection,  its  fluctuating  and 
changeable  course.  1  have,  however,  seen  at  least  one  case  of  myebot 
in  which  inexplicable  variations  in  the  severity  of  the  paralysis  uvd  of 
the  anx.sthesia  occurred  from  day  to  day.  (Sec  Dr.  Moxod'b  "  Croooin 
Lectures,'"  R.C.P.,  iS8i.—Eu.) 

Rbflex  Paraplegia. — It  has  long  been  suspected  that  a  loss  of  ftuic 
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W  enrd,  csimng  paralysis  ot  (he  loircr  limlK,  nuy  be  an  indirect 

|Df  rcnxin  vucctal  diseaies.  Such  an  afTcclion,  indeed,  would  t>c  (uily 

Inhle  with  one  lo  which  I  have  already  nlluded  at  p.  J48 ;  two  cases 

fcre  mentioned,  in  each  of  which  x  paresis  o(  the  muscles  of  one  aim 

by  a  carious  tooth.     Dr.  Hammond  rclai«  ihe  case  of  a  yoong 

twelve,  who  wais  brought  to  him  on  account  of  s  paraplegia  which 

pcd  itnelf  very  «iddenly.      Kc  administered  several  doses  of  san- 

&lluwed  by  castor  oil ;  this  led  lo  the  di:K:h3rgc  of  a  number  of  round 

,  and  the  paralysis  disip)>eaTcd  in  the  night. 

lis  the  Ust  few  years  there  has  been  much  discussion  as  to  the  way 

di  (his  kind  of  paralysis  is  brought  about.      Mr.  Stanley,  who  was 

Ithc  first  to  describe  it,  was  contented  {"  Afti/.-CUr.  Tram.,"  1833) 

ir  it  to  "irritation.  propagUcd  through  the  sentient  nerves  to  the 

corf."  whence  he  supposed  that  "  the  impression  "  was  "transmitted 

|h  both  the  motor  and  sentient  spinal  nerves  to  the  limbs,  here  occa- 

k  ao  impairnKnt  both  of  scnsition  and  of  the  power  of  motion." 

My,  however,  this  explanation  goes  but  a  very  little  way,  and  there 

nng  gaiiicd  by  the  notion  of  n  positive  transmission  outward  toward 

kipbcty.     lo  i860.  Dr.  BrownStquard  published  in  the  "Lancet"  a 

t  which  he  had  elaborated  in  detail,  and  sccordmg  to  whieh  irritation 

t  nerves  in  a  diiicascd  organ  tns  supposed  to  set  up  a  rcDcx  spasm 

vesaeli  of  the  spinal  cord,  rendering  it  aniemic,  and  so  imiuiring 

and  its  funclionft.     In  the  following  year,  however.  Sir  William 

'oted  thtiopinioo  in  the  "  GMy'i  H->s^ilal  Reports,"  and  no  one  now 

it.     Nor  has  any  support  been  accorded  to  a  not  very  intelligible 

ioo  of  Jacooud't,  that  reflex  paralysis  ii  due  to  an  "  exhaustion  "  of 

NDoa  of  the  cord  upoa  which  fall  the  tititnuli  conveyed  upward  by 

sitire  Dervet  belonging  to  an  trtitated  jiart.     Tliu^  the  field  remained 

tr  ibe  entrance  of  the  modern  doctrine  of  "  inhibition,"  which  in 

meets  all  the  dificultics  of  the  case  satislactorily.     Its  Api>lication  lo 

t^  Ken»  to  have  been  first  made  by  Lewisson  ("  Rfith^ri  t  Archiv," 

In  a  scries  of  experiments  on  rabbiti,  he  succeeded  in  paralyitng 

rcr  Itmbs  by  forcibly  squeezing  between  his  fingen  the  kidney,  or 

ros.  or  a  large  loop  of  intestine.     The  lots  of  power  is  described  as 

oolyaslong  as  the  pressure  was  continued,  or  a  little  longer,  and 

vft  disappearing  abruptly.     Now,  nothing   is  easier  than  to  refer 

i  pheooncna  of  all  kinds  to  "  inhibitory  "  influences  ;  but  this  very 

ms  it  evential  that  the  pathologist  should  never  extend  the  area 

button  a  hair's  breadth  beyond  the  limits  to  which  n  strict  inter- 

Im  of  physiological  observations  would  confine  them.     The  paralytic 

Ml  already  referred  lo  as  being  caused  by  diseased  teeth,  and   the 

fit  from  worms  in  Dr.  Hammond's  case,  were  all  in  perfect  accord 

4viMwu's  expcrin>ental   results,  since  they  subsided  as  soon  as  the 

of  ttiitation  was  renvoved.     Dr.  Graves  has  placed  on  record  the  case 

aawbo  was  admitted  into  the  Richmond   Hospital  in   1835  with 

paraplegia  of  two  weeks'   duration,  and  a  tight  stricture,  which 

for  soine  months.     He  had  recently  been  much  exposed  to  cold 

aod  this  might  ha\-e  been  regarded  as  the  cause  of  the  parah-sis. 

a  very  few  days  after  the  first  introduction  of  a  catheter  a  rcmark- 

iprovemeni  took  place  in  his  legs  and  in  his  back,  where  he  had  had 

n.     In  fact,  the  change  was  almost  sudden  ;  and  within  a  month 

of  the  lower  limbs  was  completely  restored.     It  would  seem  that 

^  birly  regard  this  as  ao  instance  of  reflex  paraplegia.    I  believe  that 

pvc  bveo  recorded  of  women  in  whom  the  reduction  of  a  displaced 

ihM  been  followed  by  a  roarvelously  rapid  recovery  from  paralysis; 

lis  tbm  scarcely  posaible  to  exclude  hysteria  as  a  cause  of  the  loss  of 
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power.     On  the  oiHcr  hand,  the  immenx  m»)oTUy  of  canes  which  arc  v:^ 
posed  TO  be  of  reflex  ongin   ran  a   protracted  co«irM.      It  i«  true  llui  ihc 
disease  which  is  supposed  to  be  the  starting  point  of  the  inhibitory  toflocncc^ 
is  often  itself  permaDeni  and  incurable  ;   but  somclimcs  it  subsides  cntirelf^ 
and  )'el  the  paial)-^is  persistf. 

In  such  cases,  ii  is  only  reasonable  to  admit  that  there  is  sometbtng'' 
niore  than  a  nicre  rcllex  paraplegia;  and,  indeed,  myelitis  has  somclinm 
been  discoveted  after  death.  A  particular  group,  in  which  the  paral^« 
has  appealed  to  be  secondary  to  some  affection  of  the  bladder  or  of  the 
urethra,  has  been  known  by  the  distinctive  name  of  "  urinary  paraplegia." 
Three  instances  of  it  were  recorded  by  Gull  in  t8$6  {"Me^.-CAir.  Trams." 
xxxix);  in  each  of  ihcro  a  part  of  the  spinal  cord  was  found  softened. 
Two  umtlar  cases  have  come  under  the  observation  of  Leydcn ;  ibt 
paralysis  seemed  to  have  started  from  a  vesical  affection,  which  in  ooe 
patient  was  itself  the  result  of  a  long-standing  striciurc;  there  was  a 
limited  inflammation  of  the  upper  portion  of  the  lumbar  cnlargcEoent,  with 
jfranule  masses,  leydcn  rematks  that  the  scat  of  this  lesion,  corresponding 
exactly  with  the  spot  at  which  the  nerves  of  the  bladder  enter  and  leave  the 
cord,  suggests  the  conclusion  that  the  morbid  action  had  extended  along 
their  fibres.  This  opinion  has  since  been  supported  by  experiments  made 
by  Tiesler  and  Feinberj;  and  Klemro,  each  of  whom  succeeded  in  getJer- 
ating  an  iiillammation  of  the  lower  pan  of  the  spina)  cord  in  animals  bj 
setting  up  m-uriiis  of  the  sciatic  nerves.  In  a  d»(;  operated  on  by  Tieslet 
there  was  actually  a  collection  of  pus  in  the  subMancc  of  the  cord  "  at  ihe 
point  of  exit  of  the  sciatic  plexus."  Roesingh,  however,  has  rejieaied  sook 
of  these  experiments  with  negative  results,  »o  that  tUe  question  can  hardlf 
t>e  regarded  as  finally  settled.  And,  as  Erb  points  out,  no  observer  hasai 
yet  tract^il  an  iiiHuinmatory  procea  step  by  step  along  the  whole  coinK  of 
the  nerves. 

Sir  William  Gull  several  years  ago  proposed  a  dilferent  route  for  the 
transmission  of  the  morbid  action,  namely,  by  the  veins.  In  a  man  who  died 
of  paraplegia,  conseciiiive  to  a  long-standing  stricture,  he  found  a  «nall  i]ian- 
tily  of  pu»  lying  outside  the  sheath  of  the  donal  part  of  the  cord  ;  and  ooe 
of  the  vertebral  veins  in  the  lumlKxr  region  wa.i  full  of  pu*.  But  it  is  nwn- 
tioned  that  there  w.is  a  large  %lough  over  ihc  Htcrum,  and,  m  we  now  know 
that  a  putrid  inflammation  often  enters  the  lower  end  of  the  spinal  canal 
from  a  bed  sore,  I  think  that  most  probably  the  suppuration  there  and  the 
venous  thrombosis  arose  in  thnt  way  shortly  before  death,  and  were,  io  fact, 
indirect  consequences  of  the  paralysis. 

There  would  be  no  difficulty  in  collecting  from  medical  works  asd 
journnis  a.  large  number  of  cases  of  supposed  rrfli.-K  paraplegia,  but  they 
would  need  to  Iw  most  carefnlly  criticised.  In  the  Guy's  Hospital  I.ibrwy 
copy  of  the  "  MtdicoCkirHrgitai  TramattioHS  "  for  1833,  containing  Mr. 
Stanley's  )>apcr,  there  is  a  pencil  note  by  Dr.  Wilks,  to  the  effect  tint  the 
majority  of  his  coses  were  wrongly  interpreted,  and  were  really  examples  of  j 
a  primary  inflammatory  softening  of  Ihc  cord,  attended  with  secondurj 
cystitis  and  nephritis.  There  are,  indeed,  two  ca^es  to  which  this  reiurt 
docs  not  apply :  one  is  that  of  a  patient  admitted  into  St.  Bartholomew't 
Hospital  for  retention  of  urine  (attributed  10  a  severe  gonorrhwa,  ihc  dis- 
charge of  which  he  had  sto[>|)cd  by  injections),  who  became  paraplegic  >n>l 
died  in  about  a  fortnight ;  the  other,  of  a  man  who  was  getting  well  of  a 
gonorrhoea  when  he  was  scitcd  with  paralysis  extending  up  to  the  umbilicus, 
and  fell  back  dead  in  his  bed  sixteen  hours  afterward.  Bui  I  shall  here- 
after  have  to  relate  instances  in  which  septicicmia  set  up  rapidly  fatal  cere- 
bral symptoms  for  which  no  adequate  explanation  could  be  found  at  thej 
auto|>sy ;  and  it  seems  to  me  likely  that  the  cases  which  I  have  just  qaated,  j 
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of  Mr.  Stanlej-'s,  ireic  really  of  that  namrc,  rather  than  merciy  reAcx,  or  due 
to  inhibilion  of  ihc  spinal  ccntics. 

On  ihc  other  hand,  when  a  chronic  paraple];ia  develop*  ilself  in  a  person 
who  haa  for  year*  had  a  stritlurc,  or  who  has  recently  had  dysentery  or  some 
Other  inieuinal  aflectioi),  or  who  has  a  retrollexed  or  prolapsed  uterus,  one 
roiut  not  forget  that  this  may  be  a  mere  coincidence.  Brown-S^t^uard  for- 
laerly  Uud  down  a  series  of  fifteen  criteria,  by  which  he  thought  that  a  reflex 
paraplegia  might  be  distinguished  from  one  due  to  an  orj^anic  leiioii  in  the 
cord.  But  now  that  we  know  that  myelitis  u  actually  present  in  most  of  the 
cases  supposed  to  be  of  rcltcx  origin,  these  criteria  would  have  to  be  set 
aside,  even  if  experience  had  not  long  since  shown  that  no  relbnce  could 
be  placed  on  tliem.  And  I  think  the  only  way  in  which  one  can  exclitde  the 
possibility  that  the  relation  between  the  primary  disease  and  the  paralysis  is 
purely  a<:cidental,  is  to  show  that  the  cases  in  Cftieition  are  ton  numerous  to 
admit  of  such  an  explanation.  But  can  this  be  shown?  I  must  fur  royown 
part  confess  that  I  have  never  yet  had  under  my  care  a  patient  who  appeared 
to  me  to  be  suffering  from  reflex  paraplegia. 

HvATERiCAi.  Pahapi.rgia. — It  IS  a  well-retogniied  fact  that  hysteria  is  a 
not  infretjuent  cause  of  paraplegia  ;  the  proof  being  that  young  women  who 
have  jirevimisly  >uflVr«d,  or  arc  actually  suflering,  fn>m  other  hysterical 
symptoms  are  apt  to  t>e  ulTi-cted  with  paralysis  of  the  legs,  whirh  after  a  time 
quickly  gets  well,  or  even  suddenly,  under  the  influence  of  some  mental  or 
moral  shock.  To  define  as  accurately  as  po.viible  the  chararteni  of  Mich  ari 
alTection  must  evidently  he  of  great  importance  iii  refert^nre  to  [irognosii 
and  treatment,  for  lh«  diagnosis  cannot  be  taken  for  granted  u[>on  the  mere 
(act  thai  the  patient  ha<  hysteria,  and  (on  the  other  hand)  affections  really 
hysterical  are  occoi^ionaily  met  with  in  persons  who  do  not  present  obvious 
indicaiiom  of  (hat  di»ea«e.  Uut  there  is  a  remarkable  want  of  agreement 
imong  wriien  as  to  the  kind  of  paraplegia  which  is  most  likely  to  be  due  to 
Qch  a  came.  Radcliffe  ays  that  the  paralysis  is  usually  incomplete ;  Wilks, 
'that  its  very  completeness  U,  in  a  doubtful  case,  an  argument  against  its 
being  due  to  real  diwase.  According  to  Wilks  there  is  loss  of  sensation, 
and  moNt  writers  agree  with  him.  Duchenne  attached  much  importance  to 
the  prcwncc  of  a  diminution  of  "electro-sensibility"  without  loss  of 
"elcctro-contrartility;"  but  Reynolds  has  related  two  caj^es  in  which  tac- 
tile sensibility,  scnsibihiy  to  electricity,  and  electro-contractility  were  all 
perfect.  The  features  on  which  he  seems  to  lay  most  stress  were  that 
although  each  of  these  patients  could  raise  her  legs  from  the  bed.  cither 
separately  or  together,  and  could  move  all  her  toes,  yet  when  she  was  made 
to  attempt  to  walk,  even  if  supported  by  a  strong  arm  on  cai:h  side,  no 
amount  of  help  could  prevent  her  from  staggering  and  tumbling  down  to 
within  a  few  inches  of  the  ground,  from  which  position  she  would  ncverthc- 
Imb  recover  herself  without  assistance.  As  regards  Tuiclurilion.  Reynolds 
States  that  while  retention  of  urine  is  itself  common  in  hysteria,  he  has 
found  thjt  lora  of  power  overthe  bladderand  rectum  is  not  generally  present 
in  hysterical  paraplegia;  Wilks,  that  the  patient  "at  all  events,  does  not 
vKt  the  bed,  she  merely  has  retention  ;"  RadcliSe,  that  "the  bladder  and 
rectum  are  little,  if  at  all,  under  control ;  less  so,  as  a  rule,  than  in  common 
paraplegia."  Wilks  seems  to  insist  somewhat  on  the  fat  I  that  h)'«Ierical  girls 
remain  plump,  in  spite  of  their  being  atfcctcd  with  paralysis.  I  remember 
that  Sir  William  Gull  used  to  point  out  the  coldness  and  pallor  of  the  sur- 
face of  the  legs  in  such  patients,  as  contrastiog  witli  their  condition  in  cases 
of  organic  disease  of  the  cord. 

Concussion  or  the  Cord. — In  ordinary  tascs  of  fracture  and  dislocation 
of  the  spine,  such  as  come  under  ihecare  of  the  surgeon,  the  patalpis,  which 
IS  oomcnonly  present  from  the  first,  is  attributed  either  to  crushing  of  the 
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cord  by  a  displaced  vertet>ra  or  to  eflfiuion  of  blood.  A  case  recorded  bf 
Gull  shows  how  a  comparatively  slight  accident  may  be  attended  if'ah  &ial 
coD!>ec|uenccs  in  this  way.  A  man  wa.s  can>-ing  coals  on  his  back  down  soae 
cellar  stain  when  his  foot  slipped,  su  tliat  he  fell,  and  the  sack  of  coals  iipoD 
hira.  He  died  in  ihirty-four  hour*.  Two  of  tlie  cervical  vertebra;  wttt 
found  lorn  aiutuler,  but  this  wai  not  the  cause  of  the  jiumpleaia  from  which 
he  hdd  siitfered  imntediaiely  after  his  fall,  for  there  was  no  dtspbcement  of 
the  bonei  nor  any  injury  ig  the  posterior  li^ment  or  the  spinal  membraaes. 
There  were,  however,  several  «|iots  of  ecchyrni)»ii  in  the  |K)sterior  gray  cot- 
niia  of  the  cord,  as  well  a«  in  the  {>otterior  while  columns  and  the  poalerior 
half  of  tite  left  lateral  column.  It  it  perhap*  wurthy  of  notice  thai  ews 
these  Iciions  did  not  aclnally  explain  the  luraplegia,  for  there  is  nci  proof 
that  the  motor  tracts  on  both  side«  were  injured.  Thi*.  however,  iltostniei 
cx.icily  the  view  which  should  be  taken  of  capillary  ecchytnoses  of  the  ner- 
vous centres,  whether  cerebral  or  spinal.  It  is  not  tliat  they  thenwelvei 
produce  paralytic  or  any  other  symptoms,  but  that  their  presence,  showii^ 
that  the  violence  was  sufficient  to  tear  asunder  vessels,  shows  alio  that  it 
must  have  t>ecn  enough  to  lacerate  the  nervous  elements  themselves,  wbkh 
are  more  delicate.  There  can  be  no  doubt  that  any  accident  which  fractutts 
the  vertebrae  is  also  capable  of  selling  up  niyeliits,  and  that  secondary 
paralt-sis  from  this  cause  would  be  often  observed  were  it  not  that  the  direct 
effects  of  the  accident  altogether  conceal  it. 

These  remarks  tend,  1  think,  to  explain  the  fact  that  spinal  injuries  are 
sometimes  followed  by  paraplegia,  and  may  even  terminate  fatally  without 
any  morbid  change  whatever  being  disrovcrablc,  even  with  the  microscope. 
Leydcn  says  that  he  met  with  an  instance  of  this  kind  in  which  death  oc- 
curred  within  live  days,  and  in  which  he  failed  to  detect  any  lesion,  even 
after  having  hardened  the  tisues  with  chromic  acid.  Such  cases  arc  cotM- 
monly  described  as  cases  of  sf^nal  (aneustion,  and  it  is  probable  that  they 
depend  upon  a  molecular  change  in  the  nerve  fibres  and  cells  of  the  cord, 
due  to  the  jarring  force  of  ihc  injury.  The  occurrence  of  this  change  would, 
of  course,  be  prevented  if  the  vibrations  should  in  any  way  be  hindered 
from  reaching  the  nervous  centres.  Mr,  Erichscn,  for  instance,  says  that 
after  a  railway  accident  those  persons  who  were  sitting  with  their  faces  to 
the  engine  arc  less  likely  to  suffer  from  spinal  injuries,  because  they  would  be 
thrown  forward  and  could  break  their  fall  with  their  arms  and  hands, 
whereas  those  who  sat  the  other  way  would  be  driven  against  the  back  <rf 
the  carriage  when  its  motion  was  suddenly  arrested  !>o  that  there  would  be 
scarcely  anything  to  prevent  the  spinal  cord  from  being  violently  sliaken. 
But  I  must  confess  that  !  am  unable  to  understand  another  statement 
of  Mr.  Erichsen's,  namely,  that  persons  who  are  asleep  at  the  time  ait 
los  apt  to  be  affected  than  those  who  are  awake.  Even  if  we  admit  that 
the  functional  activity  of  the  spinal  centres  is  diminiihed  during  sleep,  it 
acems  impossible  that  this  can  prevent  their  undergoing  the  direct  physical 
effects  of  the  shock. 

The  cases  of  which  one  can  most  confidently  speak  as  being  examples  of 
concussion  of  the  cord  are  those  in  which  a  blow  or  a  fall  it  in.ttantly 
followed  by  paralysis,  and  in  which  recovery  takes  plaie  so  rapidly  that  tl»e 
altenuiivc  diagnosis — hemorrhage— can  be  satisfactorily  rejected.  Si»ch 
an  instance  is,  perhagK,  one  related  by  Rrb,  A  roan,  aged  fifty-five,  fell 
twenty  feet  from  a  tree,  u]>nn  his  feet  and  buttocks.  He  was  not  ui>Con- 
scious.  but  was  at  once  unable  to  walk,  and  had  to  be  carried  home.  He 
experienced  severe  pains  in  the  sacrum  and  in  the  lower  limbs,  but  thcte 
passed  off  after  a  lime.  There  was  no  loss  of  sensation,  but  the  le^  were 
said  to  be  entirely  motionlcwt  for  a  week.  When  he  came  under  medical 
observation  at  the  end  of  four  weeks  he  could  only  make  a  few  steps  at 
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irae,  and  skiwtjr  and  wilh  hesitation.  Reflex  mmemcnU  could  Iw  prMluoed 
l«s  usuil.  The  cxcjrabiliiy  of  ihc  neives  and  nuistles  by  cki:lri<:iiy  w«k 
much  diminished.  Galvanic  trcatnKnl,  applied  both  to  the  spine  and  to  the 
legs.,  was  fttiendcd  with  )^at  success.  He  was  soon  able  to  walk  well,  and 
in  thitrc  weeks  he  was  dtscharRcd  cured. 

But  in  most  cases  in  which  railway  accidents  are  followed  by  paralysis 
this  docs  not  manifcit  itst-lf  until  some  time  has  eIa]fS(-d.  The  interval  is 
often  of  several  days'  diitaiion.  Mr.  Erichscn  says  thai  it  may  e\-uii  la^t 
two  or  thipc  months.  During  this  lime  the  jxttient  is  not,  indeed,  u-ell ;  he 
is  suffering  from  other  effects  of  the  injury,  but  he  frwiuentSy  has  no  idea 
that  his  spine  has  been  hurt.  I  really  do  not  see  how  'the  diagnottia  ol 
"concussion"  is  to  be  established  as  against  that  of  myelitis  when  the 
symptoms  arc  thus  remote.  However  slight  they  may  lie,  one  may  surdy  ^ 
conceive  (hem  to  be  caused  by  an  in  Ram  mat  ion  of  the  cord  limited  to  A 
sufhcicnily  small  area  of  its  snlislance.  And  the  tact  thai  they  generally 
subside  af^cr  a  time  affords  no  argument  to  the  contrary,  now  (hat  we  know 
that  myelitis  b  a  disease  from  whidi  recovery  is  posiible, 

AoTTK  Ascending  Paralysis. — 1  have  already  alluded  to  the  fact  that 
myi-lilis  sometimes  spreads  rapidly  upward  along  the  cord,  and  destroys 
life  in  a  few  days.  To  such  caiea.  which  at  Guy's  Hospital  have  not  lieen 
very  infrequent,  the  name  of  acute  ascending  paralysis  might  be  fairly 
applied.  ITic  moM  recent  writers,  however,  reserve  it  for  a  different  affec- 
tion, one  in  which  the  nu»t  minute  tcniiiny  has  hitherto  tailed  to  reveal  any 
ledon  of  the  tissue  of  the  cord.  The  earliest  notice  of  this  form  of  para- 
plegia appears  to  be  one  of  Landry,  in  the  "Gasef/e  Hebdomadaire"  for 
1S59  :  and  it  is  often  called  "  I^ndry's  paraly»s,"  by  way  of  distinction.  It 
is  said  to  be  definitely-  <-hanrteriied  by  its  symptoms.  For  in  a  case  of  quickly 
fotal  m>'clitis  there  u  {generally  marked  anscathesia,  the  bladder  and  rectum 
arc  totally  paralyzed,  bed  sores  are  formed  at  a  very  early  period,  and  the 
(aradic  excitability  of  the  muscles  soon  becomes  extinguished.  Bui  in  the 
.acute  ascending  {atalpis  of  I.andry  none  of  these  )>henoinena  are  ubticrvcd. 
I  I  take  the  ftilloitinx  <Iescriptioii  from  the  ex<;eltent  ao(-ount  given  by  Erb 
'in  Ziemssen's  "  Handliuch."  Sometimes  there  are  prodromaia,  consisting 
of  slight  febrile  distiiibonce,  mabise,  drttgging  and  shooting  pains  in  the 
back  and  liinb»,  sensation*  of  numbness  and  formication  in  the  feet  and  in 
the  tips  of  the  fin>:ers,  and,  above  all,  a  feeling  of  great  muscular  exhaustion 
and  wcaknnts.  The  patient  may  go  on  complaining  in  this  way  for  a  day  or 
two,  or  for  a  week,  or  even  (in  one  recorded  in.itance)  for  six  weeks.  Or 
no  such  symptoms  may  arwe,  tlie  earliest  indication  thai  anything  is  the 
matter  with  him  being  a  low  of  atrenttth  in  the  lower  limbs,  which  rapidly 
passes  into  a  complete  {Kiniple^ia.  I'he  feet  first  lie<-ome  motionless,  then 
the  legs,  and  aftervrard  tlie  thighs.  Soon  tlie  trunk  is  involved  ;  straining 
becomes  impotfiible  during  defecation,  and  in  coughing  or  sneezing;  the 
inicTtostal  uiiw;lcs  are  (xiiulyzed  in  succession  from  below  upward.  At  the 
same  time,  or  e>cn  earlier,  the  hand^i  arc  allecled ;  the  patient  is  unable  to 
write  or  to  feed  hunaelf ;  hia  grasp  rapidly  becomes  enfeebled ;  the  loss  of 
power  extends  to  the  anns  and  shoulders.  I.A«ly,  the  muscles  supplied  by 
the  upper  cervical  nerves,  including  the  diaphragm,  fail  in  their  turn;  the 
act  of  swallowing  becomes  impossible,  and  death  by  suffocation  closes  the 
sceoe.  1  oward  the  last  it  is  sometimes  noticed  that  the  speech  is  embar- 
rassed, that  liquids  r^-iirgitate  through  the  nose  in  consequence  of  paral>*si8 
of  (he  palate,  and  that  the  masticating  muscles  and  those  of  the  face  are 
weakened.  The  pupils  are  sometimes  unequal,  and  a  transitory  diplopia 
has  twice  been  ol»»erved.  There  may  also  be  a  very  rapid  action  of  the 
heart ;  this  b  Itelieved  to  dejjend  on  titc  lesion  having  reached  the  upper 
of  tlie  cervical  cord. 
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In  some  cases  the  onltt  in  n-hich  different  pans  are  jiiralyj^il  b  aH' 
l«  rt-verite*!.  The  fcital  itliiesi  of  the  great  nuturali.it  Cuvier  was  of  tiiii 
kind,  atui  temunaied  in  levt  than  seven  6ay^  His  Tint  symptoiiu,  a  icnA- 
tiijii  uf  iliwximruri  at  the  epigastriuin.  appeared  on  May  71)1,  1K32.  Next 
morning  he  ex|)eTien<-ed  a  difficulty  in  deghitition,  and  in  tlte  evening  be 
cuuld  sw:il1i>w  nothing,  and  liad  marked  loss  of  iiower  in  t)ie  apr>er  limln. 
The  [Kiralyais  generally  tiecame  alxtoliite,  and  alTected  tlie  lon-er  liintu  alMi. 
Sitrh  a  course  of  events  can  only  l>e  explained  on  the  supposition  tlut  ihe 
morbid  rhan^e  (of  whatever  nature)  desiends  the  cord,  instead  of  ONTcnding; 
and  that  it  is  limited  to  the  gray  inatier,  leaving  the  white  <:olumiu  uDaT- 
fected,  whiiih,  of  oniru:,  contain  at  each  level  fibres  belonging  to  all  ijarts  of 
the  liudy  below.  It  might  l>c  thought  doubtiiil  whether  these  axses  can  &idf 
he  bmitght  within  the  very  narrow  definition  of  I^ndry's  panilys»;  but  they 
re.semlile  the  typical  <:ases,  not  only  in  there  being  no  recognisable  ledon,  but 
alxo  in  the  fact  tliat  the  sensibility  of  the  jiaralyted  jiarts  nrinaiivt  jierfect. 

For,  as  I  have  already  oluerred,  what  is  really  mo«t  remarkable  ami 
i-haTui'lL-ri»tic  of  thb  dijiease  is  the  complete  abience  of  all  other  symploiro, 
with  the  ex<:e[)tion  of  the  lostt  of  ntot<^^  |Kiwer.  The  alTected  limlw  lie  Aicciil 
and  free  from  spasm.  At  firtt  one  can  excite  reflex  movemenU  in  them; 
after  a  few  <tay«,  nowever,  the  susceptibility  to  stimuli  diminlilies  and  )>ccomet 
extingitishc<l,  tnit  the  electrical  cimlracldily  of  ttie  raiis<-les  jictNixls  to  the 
last ;  nor  do  they  ever  waste.  The  (iinrtions  of  the  bladder  ami  rectum  are 
unimpaired  i  there  may  for  a  time  be  retention  of  urine,  txit  thii:  tjuickty 
jiasses  off,  to  that  a  (tatheler  seldom  has  to  he  u.*ed.  The  (laticnt  nay 
complain  of  .slight  subjective  feelings  of  numbne^i,  or  of  fom)i<~vition,  but 
the  [laralyxcd  |>arls  are,  in  the  main,  still  perfectly  sensitive  to  touch  and 
to  jiainftil  impreuions.  No  jiains  are  exiierienced  in  the  alTected  limbs,  nor 
is  there  any  tendcnies*  nf  the  spinal  column.  The  jatient  may  be  so 
completely  free  fr(nn  discomfort,  and  from  all  the  ordinary  signs  of  serious 
illnesK,  tliat  it  may  lie  difficult  for  those  about  him  to  realize  the  gravity  of 
his  state.  In  the  rase  recorded  by  I..;indr}',  M.  Cubler,  who  had  ibe  charge 
of  it,  thought  for  a  day  or  two  that  the  jiaiidysis  was  feigned,  nor  was  there 
any  apprehension  of  danger  when  the  disease  was  within  eight  bmus  of  a 
fatal  termination. 

As  I  have  already  staled,  jiathological  anatomy  has  hitherto  thrown  no 
light  whatever  ujxin  the  nature  of  this  disease.  Among  the  moKt  reoeni 
DOitervalions  are  those  of  We.stphal  {^'Arth.f.  Ptytk.,"  1846),  who  examined 
Ihe  s|Mnal  <:cird  by  the  mo«t  api>rovc(l  mclhodi  in  three  ty^Mcal  cases,  and 
with  alKSohitety  negative  results. 

The  mean  duration  of  fat:il  acute  ascending  paralyse  is  raid  to  be  from 
eight  to  twelve  days.  It  has  been  known  to  destroy  life  in  two  or  three  days, 
but  sometimes  it  runs  on  fur  as  ninny  weeks.  Some  cases,  however,  end  in 
the  ji^itient's  recovery.  Landry  even  s|K>kc  of  eight  out  of  ten  caso,  which 
he  had  collected  from  various  sonrres,  n.1  having  terminated  favorably  ;  bat 
his  ]Ki|>er  contains  no  details  which  might  have  enabled  one  to  form  aa 
opinion  as  to  the  validity  of  this  conclnuon.  Krb  says  that  the  disease  may 
slop  at  any  jieriod  of  its  course,  even  when  the  breathing  \\  cmbarraKKcd  and 
the  power  of  swallowing  and  that  of  chewing  arc  immircd-  One  ntust 
therefore  be  careful  not  to  give  a  l>3d  prognosis  too  positively.  I 

With  regard  to  it*  nstiology  very  little  is  as  yet  known.  It  a|>pcan  to  be' 
more  frecpient  in  males  than  in  females,  the  [>Tuportion  given  t>y  writcis 
being  as  twelve  to  four.  Some  cises  have  seemed  to  owe  iheir  origin  to 
exposure  to  cold,  or  tu  some  of  the  other  conditions  whtrh  have  been 
described  at  p.  399  as  causes  of  myelitis ;  .some  have  occurred  during  con- 
valescence from  acute  diseases,  among  which  are  mentioned  typhus,  diph- 
theria, pleurisy,  and   varioloid — a  statement   that  must  not   be  taken  asj 
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sfen-ing  to  lite  ordtnafy  diphtheritic  lanilyxis,  of  which  the  characwn  are 
Itogeiher  diflerent.  Wesiphal  thinks  ihnl  the  alTcction  of  Landty  may  be 
due  to  the  ci))eration  of  some  hitherto  unrecognized  poiison  ;  Erb  suggots 
that  iw  ivattire  i%  the  »aine  as  (hat  of  tetanus — an  analogy  to  which  one  may 
lairly  ul>je<:t  that  it  ex^ilain.t  nothing.  It  would  seem  to  be  of  exceedingly 
infrequent  ocfurrenfrc  in  Kn^latid,  if  I  mav  judge  from  the  feet  Uiat  1  cannot 
find  a  xinglc  typicjil  rnn:  rcrordt-d  at  Guy  «  liospital. 

Aix«Hiiuc  I'amapi.eoia. — Under  this  name  Wilks  has  described  a  form 
of  incomplete  ixira!yNi\  of  tlie  lower  limbs,  of  which  he  has  observed  many 
insiaiK-et,  cJiiefly  "  in  ladies  who  have  given  themselves  up  to  the  pleasure  of 
brandy  drinking."  Pains  in  the  legs  and  antesthesia  arc  also  present.  I 
doubt  whether  I  have  ever  seen  a  <-a.se  of  this  kind  in  hospital  practice,  but 
I  can  <tall  to  mind  one  or  two  to  whi<'h  I  have  been  summoned  in  private. 
Wilks  «)x:!aks  of  the  alTection  ax  a  meningo-myeliti^  ;  .ind  thus  1  mi);bl  per- 
haps have  contented  myself  with  mentioning  alcohol  among  the  c.iwtcs  of 
inflammation  of  the  curd.  But  I  do  not  know  whether  a  definite  local 
change  in  it  hiw  ever  been  found  on  jiosl-mortem  examination.  I  rather 
infer,  from  Witks's  acirount  of  this  variety  of  {ximplegi.!,  that  it  should  be 
regarded,  not  as  aii  indeiKndcnt  affection,  but  as  forming  a  part  of  a  general 
change  in  tlte  nervou*  centres,  the  effects  of  which  happen  in  certain 
perMin*  to  be  mure  ap[iarent  in  the  lower  iimbu  than  elsewhere.  But  there 
cut!  lie  no  doubt  tliat  it  is  of  the  utmost  importance  to  recognize  the  true 
nature  of  Mich  <*.a.si;s,  nor  that  it  may  very  enady  be  overlooked.  For  Wilks 
has  fo«md  that  entire  withdrawal  of  alcohol,  with  administration  of  good 
food,  quinine  and  opium,  will  often  bring  about  a  more  oc  Icffi  complete 
rstoration  to  bcallh. 

Syphilitic  I'akapi.eoia. — That  iiamlynis  of  the  lower  limbs  may  be  one 
of  the  remote  efferlx  of  syphilis  ha.s  for  several  years  been  a  welbknown  fact, 
but  morbid  anatomy  has  hitherto  done  very  little  to  define  the  exact  nature 
of  the  dianges  whirh  occur  in  siich  ciwes.  As  to  their  relative  frc<jucncy 
there  is  some  discTc|iancy  of  opinion.  Dr.  Buzzard  has  expressed  his  con- 
vktion  that,  in  a  jjcrson   bttwi-cn  twenty  and  forty  years  of  age,  a  case  of 

Sarapl^ia,  wlien  not  .-usocialed  with  Hnghf's  disease  or  embolism,  is  (like 
emipli^ia  under  the  same  conditions)  the  result  of  syphilis  in  nineteen 
ca.ses  (Hit  of  twenty.  Hut  in  thw  statement  he  apfHrar*  to  ignore  the  import- 
ant distinction  between  the  jjathology  of  tlie  brain  and  that  of  the  cord, 
•which  is  represented  by  the  common  occurrence  of  idiopathic  myelitis  as 
conifKired  with  the  infreipiency  of  a  primary  local  encephalitis  leading  to 
>i>fteniug  ;  and  I  cannot  doubt  that  Heiibner  is  right  when  he  asserts  that 
the  &i<j  vtnerta  alTects  the  spinal  cord  far  le«i  Often  than  the  brain.  On  the 
other  hand,  Ruxzard's  limits  of  age  appear  to  be  too  narrow,  for*  in  a  case 
observed  by  Wilks  the  ptient  was  a  woman  of  fifty-three,  and  among  the 
five  or  six  other  cases  which  have  tieen  examined  in  the  post-mortem  room 
of  Ouy's  Ho«|)ital  within  the  la.st  few  years,  one  occurred  in  a  man  aged 
fifty-seven,  another  in  a  woman  aged  forty-seven.  But,  in  tnith,  this  form 
of  paralyMS  lias  hitherto  been  studied  chiefly  at  the  bedside.  Many  years 
ago  Sir  Benjamin  Brt^die  said  that  he  had  several  times  seen  [xiraplegia 
Stopped  in  its  course  by  bichloride  of  mercury  or  by  Plummer's  pill.  The 
inference  hiLs  since  been  drawn  that  the  ca^es  in  quution  were  syphilitic, 
although  there  is  nothing  to  wamint  it  in  Broilie's  brief  statemenb  concern- 

•  ing  them.  A  siniilar  conrhision  has  .sometimes  been  based  upon  the  striking 
rcsnitk  which  now  and  then  follow  the  administration  of  iodide  of  potassium 
for  inraptegia,  a  wonderful  inst-ince  of  which  I  remember  seeing  in  the 
practice  of  I>r.  Wilk»  about  twenty-five  yean  ago. 

The  frequency  with  which  nodex  are  seen  u[>on   the  inner  surface  of  the 
liull,  piuhing  the  dura  mater  inward,  at  one  time  led  to  the  suppo»tion 
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tlut  a  similar  afledion  of  the  bony  walls  of  tlie  spinal  canal  ntight  occur. 
But  in  the  few  auiopsies  which  have  been  made  of  lute  yeant,  since  the  atten- 
tion of  {xitho  I  ovists  has  been  speciail}-  directed  to  lite  stib)ect,  the  renebnc 
themNclvts  ^een)  alwa)-^  to  Itave  been  healthy.  In  SHne  inttances  guronutt 
have  lieen  found  upon  the  membranes,  or  growing  from  tl>t:in  into  the  sat>- 
sUnce  of  the  cord.  Such  tJiMft,  however,  come  \>ni\Kii)r  un^ler  the  head  ei 
{omprfssisn  farafUgia,  and  I  shall  therefore  refer  lo  ihcm  in  t)ie  next  dtapter. 
A  giimina  ifginmng  in  the  interior  of  the  cord  is,  I  t>elieve,  an  afftxlion  as 
yet  unknown  to  patholoffista. 

On  ihe  other  hand,  in  certain  cases  supposed  to  be  examplei  ofasnihi- 
lilic  paraplegia,  no  ohvtotis  morbid  change  has  lieen  diNcavered,  or  onljra 
softened  i^te  of  the  cor<] ;  and,  as  1  hare  already  remarked,  Krli  mentioof 
sjrphitU  ai  an  important  can.ie  of  myelitis.  In  1878  I  examined  the  txxly  of 
who  died  of  the  elfet^ts  of  paraplegia,  and  wtao  wait  ni<l  to  have 
from  venereal  diaease  seven  years  previuusly,  this  havHng  lieen 
by  an  eruption  and  by  recurrent  sore  throats,  and  by  the  oc^rurrence 
of  a.  niiMarriage  on  the  part  of  his  wife — ^whom  be  marrieil  after  tinving  the 
chancre.  I  found  a  common  myelitis  with  a  recent  slight  incningilix,  but 
as  there  was  no  other  evidence  of  svphilis  in  any  organ,  I  came  to  theeon- 
elusion  that  this  alfcction  was  probably  not  syphiliiic  A  year  before,  how- 
ever, [  made  an  observation  wnich  seenu  to  me  of  considerable  importance. 
A  man,  aged  twenty,  was  actually  under  treatment  by  Mr.  I>a  vies -Col  te\'  for 
syphilid  when  he  became  paraplegic,  and  n-a.i  transferred  to  the  care  of  Dr. 
Wilk^.  He  died  two  ntonths  later.  The  cord  in  the  mt(l-il»r%a]  r^ion  «» 
flattened  and  soft  for  about  an  inch  and  a  haif  of  its  lentflh  ;  the  antero- 
lateral columns  and  ihe  gray  matter,  etc.,  were  especially  altected,  the  latter 
being  of  a  rusty  brown  color.  To  the  naked  eye  there  was  no  obvioxn 
change  in  the  pia  mater.  But  when  a  piei-e  of  it,  corresponding  with  the 
softened  })ari,  wa.i  placed  on  a  microscopic  slide  an<t  examined  with  a  tcn», 
the  walls  of  the  arteries  were  at  once  seen  to  l>e  enonnoiisly  thickened  and 
degcncr:iled.  By  rellecied  light  (liey  looked  like  solid,  opainic,  while 
cyfindcrt;  by  transmitted  light  their  tissue  ap[ie:ind  black.  Neither  I)r. 
Goudh:irt  nor  I  could  find  any  in  which  Che  afTertion  wxs  in  an  earlier  stage, 
so  that  we  might  have  comiiarcd  it  with  that  of  which  Heubner  has  given  to 
complete  a  description,  as  occurring  in  the  cerebral  arteries.  I  think  it  b 
vvry  likely  that  many  cases,  such  as  have  hitlicrto  been  .iupi>o»ed  to  he  ' 
examples  of  softening  from  syphilitic  myelitis,  may  hereafter  be  traced  to 
the  defe<:iive  blood  supply  consequent  on  a  syphilitic  affection  of  numerous 
vessels  in  the  spinal  pia  mater ;  and  it  may  be  that  the  same  lesion  will  be 
found  to  accoufit  for  those  other  cases  in  which  as  yet  no  mort>id  change 
whatcverlias  been  detected, 

H  K.woRBHAr.E  INTO  THE  CoRD. — As  a  primary  lesion  this  i»  very  rare ;  10  ' 
rate,  indeed,  that  Charcot  and  Hayem  lu^-e  nxently  expressed  doubts  as  to 
whether  it  has  ever  been  observed,  and  have  endeavored  to  show  that  in  all 
the  crises  which  have  been  recorded  as  examples  of  it  there  was  an  ante>  | 
<:iedent  suftcning,  the  result  of  myelitis.  This  view  would  diswt^^iatc  it 
altogether  from  the  common  cerebral  hemorrhage  of  old  jienplc ;  for  the 
tolicning  which  so  often  precedes  that  affection  is  not  inllammalory,  but 
dei)ctuls  ii]K>n  disease  of  the  arteries  of  the  brain,  and  a]>]>eans  to  ban 
no  representative  among  the  morbid  changes  to  which  the  cord  »  liable. 
But  tliere  certainly  seems  to  be  some  instances  in  which  extravaxations  of 
blood  into  the  spinal  cord  and  those  into  the  brain  are  siri<*(Iy  comparable 
with  (Hie  another.  A  case  in  point  is  one  of  Jaccoud's — that  of  a  woman, 
aged  sixty-two,  who  was  brought  into  the  hospital  with  complete  para- 
]>T<:gia  which  had  suddenly  appeared  four  days  before.  The  diagnosis 
was  given  that  there  was  hemorrhage  into  tlie  lumbar  enlargement  of  tbc 
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rd.     Six  dnyt  afterward  she  wm  found  dead  in  her  bed.     The  autopsy 

owed  that  the  gray  inaiter,  np  to  the  highest  rooiw  of  the  lumbar  plexus, 
was  occupied  by  a  clot  which  wa»  b^iiining  to  undergo  dixiniegralion.  The 
cause  of  death  was  an  immeitite  effusion  of  blood  into  ihc  left  laienO 
venirictc,  (he  crut  cerebri,  the  [mns,  and  the  bi:Ib.  £rb  sayi  that  the  part 
of  the  cord  into  which  hemorrhage  b  moKt  apt  to  occur  a  the  central  gray 
substance.  SomciimM  the  blouJ  is  dilTntied  throughout  its  whole  tcng^lh ; 
in  other  caitet  it  destroys  the  entire  thickness  of  the  cord  at  a  certain  level, 
so  thai  a  bluith  discoloration  can  be  seen  through  the  pia  mater. 

.According  to  iirli,  this  ulfeclion  i*  of  more  frcijiient  occurrence  in  persons 
between  the  a^^  of  ten  and  forty  ihaiv  in  those  who  arc  older.  A  very 
striking  instance  has  recently  been  recorded  by  GohdtmmeT  {"  I7r£fiav's 
yfr^Aiv,"  1876)  in  a  girl  between  fifteen  and  sixteen  yeaw  of  age.  She  was 
one  day  about  noon  sitting  quietly  on  a  chair,  when  she  suddenly  cxpcricoced 
a  severe  stabbing  pain  in  the  back  between  the  shoulder  blades,  which  com- 
pelled her  to  cry  out.  The  i>ain  quickly  pawed  into  the  tight  arm,  and  then 
into  the  Icn  arm  and  the  lower  part  of  the  chest :  at  the  pit  of  the  stomach 
it  extended  round  the  body  like  a  girdle.  She  fell  from  her  scat,  and  at 
once  noticed  that  she  could  not  move  her  rtght  leg;  half  an  hour  later  her 
lefl  leg  also  was  paralyzed;  within  two  hours  she  was  taken  into  Ihc 
hospital  and  was  found  to  be  perfectly  jmrnplcgic,  with  aniesihcsia  up  to  the 
nipples,  and  loss  of  power  over  the  bladder.  KcHcx  movements  could  be 
excited  in  the  lower  limbs.  The  case  was  diagnosed  as  one  of  hemoirhage 
into  the  cord  below  the  cervical  enlargement.  She  lived  almost  exactly  a 
fear.  At  the  autopsy  there  was  found  a  firm  cicatricial  mass  in  the  gray 
and  white  substance  of  the  upper  part  of  the  dorul  region  of  the  cord  ;  the 
nervous  elements  were  completely  destroyed  ;  hicmatoidin  crystals  and  gran- 
ilar  pigment  were  present  in  large  quantity,  giving  a  reddish -brown  color. 

Tumor  within  the  Cord. — For  practical  purposes,  one  may  include 
under  this  head  tubercle  of  the  cord,  just  as  we  shall  hereafter  classify  the 
so-called  "solitary"  tubercles  among  tumors  of  the  brain.  Even  so,  how- 
ever, the  group  consists  o^  a  very  small  number  of  cases  in  comparison  with 
any  of  the  more  common  causes  of  paraplegia, 

TubmU  in  the  cord  forms  a  rounded  or  elongated  mass,  which  seldom 
reaches  any  considerable  size.  Two  cases  were  observed  in  Guy's  Hospital 
in  the  year  1870;  in  one  Ihc  tubercle  was  no  larger  than  a  pea,  in  the 
other  ii  was  compared  to  a  small  cherry.  It  is  worthy  of  note  that  in  one 
of  ihetn  no  sign  of  the  lesion  was  visible  on  the  surface  of  the  pia  mater. 
I  made  a  series  of  sections  at  the  usual  distances  from  one  anuther,  and 
missed  it  altogether;  it  was  afterward  found  by  Dr.  Reginald  Stockerwhen 
cutting  across  the  cord  in  fresh  places.  The  main  substance  of  a  spinal 
tubercle  ia  firm  and  caseous;  its  centre  may  be  softened  into  a  creamy 
liquid;  its  periphery  is  sometimes  gray,  showing  a  well-marked  lymphoid 
structure;  it  is  surrounded  externally  by  a  soft,  vascular,  pinkish  zone,  so 
that  it  radily  slijis  from  its  bed  when  it  has  been  cut  across.  Leyden  says 
that  tubercles  more  often  occur  in  the  upper  than  in  the  lower  part  of  the 
cord.  But  of  three  cases  of  which  I  have  notes  there  ate  two  in  which  the 
lumbar  region  was  the  seat  of  the  disease,  while  in  the  third  it  was  in  the 
lower  donal  rejjiun.  Two  of  the  patients  were  women,  aged  twenty-eight 
and  fifty-eight  respectively ;  one  was  a  man,  aged  thirty-six.  Dr.  Fr.  Taylor 
has  told  me  of  a  eaae  that  he  saw  in  a  child.  In  two  of  my  caxei  there  was 
extensive  pulmonary  plithisis ;  in  the  remaining  one  the  peritoneum  was 
Inberculouk,  and  the  mesenteric  glands  were  caseous. 

A  new  growth  in  the  cord  may  be  either  a  glioma  or  a  tarc^ma.    One 

was  found  in  the  lK>dy'  of  a  woman,  aged  twenty-six,  at  Guy's  Hospital, 

■  S60,  was  an  oral,  salt  mass  made  up  of  spindle-cell  tissue.     They  are 
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somewhat  apt  to  uDdcrgo  mucous  softening ;  but  the  rooxt  remarkable  dung 
that  Uolnervcd  in  connection  with  theni  istheocca-sionaldereloonienlDfuij 
elongated  cavity  in  the  centre  of  the  cord,  which  looks  exact!)-  like  a  dtUic 
central  canal,  bul  which  is  really  not  so,  ai  h  |]n>ved  t>>-  the  fact  thai  ia 
transverse  sections  the  remains  of  the  cana)  can  atill  be  seen  in  front  of  it. ' 
This  condition  h  described  by  some  recent  writers  under  the  naroe  of 
"svringnniyelus."  Dr.  Frederick  Taylor  has  shown  me  a  beautiful  sfwdmea 
of  It,  in  which,  however,  it  is  doubtful  whether  the  cyst  is  not  a  primary 
lc«ion,  for  no  very  clear  indications  of  the  presence  of  a  new  growth  can  be 
made  out  {'•FalA.  Trans.,'"  1878  and  1884). 

The  symptoms  i}raduced  by  tumors  of  the  cord  vary  widely  in  difTcient 
c»cs.  A*  3  rule,  a  para[jtegia  is  jiresent  which  seems  to  differ  in  bo 
rcpecl  from  that  which  might  he  de)iendcnt  upon  any  other  affection.  BiM 
someiimes  the  paralysis  is  of  a  more  limited  kind  ;  to  such  cases  I  mitsl 
briefly  refer  hereafter  when  I  am  discussing  those  diseases  which  are  con- 
fined to  special  parts  of  the  segmental  area  of  the  cord.  I>aslly,  Tbcodot 
Simon  has  recorded  several  rcraackatilc  cases  in  which  there  would  appear 
to  have  been  acomplc^te  absence  of  all  symptoms  i^'Arth.f.  J'tyfk,,"  l874)ij 

Reverting  now  to  the  question  of  the  dtagnetis  af  myttitit  from  these 
various  affections,  we  shall,  I  think,  lind,  if  we  rcAcct  upon  it.  that  the 
descriptions  given  in  the  last  fourteen  [xtgcs  point  pretty  uniformly  to  the 
conclusion  that  not  very  much  is  to  be  done  iti  this  direction.  The  occur- 
rence of  paraplegia  in  a  person  known  to  be  suffering  from  phthisis  or  any 
other  "  scrofulous  "  disease  would,  indeed,  lead  one  to  suspect  the  prcsenccof 
a  luf-erf/f,  but,  as  I  shall  presently  have  10  point  out,  it  would  be  rcry  dift- 
cult  to  exclude  caries  of  the  vertcbnc  (without  deformity)  producing  coM- 
prcssion  of  the  cord.  So  far  as  I  can  judge,  there  is  no  possibility  of  distin- 
guishing the  paralysis  caused  by  a  tumor  within  the  cord  from  that  due  to 
a  circumscribed  transverse  myelitis,  unless,  indeed,  there  should  be  very 
severe  and  long-continued  pain,  in  which  case  one  would  be  almost  cenainly 
driven  into  the  opposite  error  of  supposing  ihat^lhe  lesion  was  in  the  bones 
or  in  the  membranes.  1  have  cited  two  cases,  in  both  of  which  iemorrhagt 
was,  in  tact,  correctly  diagnosed,  but,  taking  into  consideration  its  extreme 
rarity,  1  must  confess  to  thinking  that  each  of  them  wa^  quite  as  likely  to 
have  proved  an  example  of  myelitis.  At  any  rale,  it  is  certain  ihat  sudden- 
ness of  onset  is  not  of  itself  a  sufficient  ground  for  attributing  a  paraplegii 
to  effusion  of  blood.  As  regards  syfhilis,  the  recognition  of  it  as  beiog 
positively  the  cause  of  a  paralytic  affection  of  the  lower  limbs  must  be 
based  upon  the  clinical  history  and  upon  the  presence  of  other  syphilitic 
lesions  caihcr  than  upon  any  peculiarities  in  the  spinal  symptoms  themselres. 
But  I  have  no  doubt  that,  as  is  the  case  with  all  the  other  remote  effecuof 
the  venereal  poison,  there  arc  many  instances  of  syphilitic  paraplegia  in 
which  the  most  careful  scrutiny  would  &il  to  elicit  any  evidence  of  their 
real  nature ;  and,  seeing  how  important  it  is  thai  such  cases  should  not  be 
overlooked,  1  think  that  wc  ace  often  fully  justified  in  prescribing  atiti- 
syphililic  n-iucdics  in  the  dark.  There  is,  however,  one  |>ositive  indication 
of  myeliiii  that  must  always  be  carefully  noticed,  namely,  a  .tlow  creq»a{ 
up  of  the  paralysis  and  anaesthesia  from  the  thighs  to  the  groins,  and  from 
thence  to  the  abdomen.  I  believe  that  it  warrants  a  confident  diagnosis  of 
the  presence  of  that  disease.  We  have  seen  th;ic  an  aeuU  atceruiing  par*- 
pU^a  may  be  independent  of  any  recogiiixaltle  morbid  change  in  the  cord. 

Among  the  other  forms  of  paraplegia  which  have  been  enumerated,  the 
hysltrieai  aeenis  to  be  the  only  one  that  can  be  placed  definitely  apart  from 
myelitis.  I  do  not  wish  positively  to  awert  that  all  the  rest  arc  really 
examples  of  a  partial  01  local  inflammation  of  the  cord,  but  1  think  1  am 
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iusti5ed  in  nuinuining  that,  if  they  are  not  so,  one  cannot  at  present  give 
a  more  ■ccuraic  arcotinl  of  them  thm  by-  saying  that  ihry  arc  among  the 
spinal  rq>mcn[ativc)i  of  ihc  neuroses,  which  form  so  lar^  a  group  among 
the  diitca^oi  of  the  cncephaJon,  and  of  which  the  tnie  pathology  i§  as  yet 
OD known. 

J'rvgnMU- — I  have  !m>k«n  of  myelitis  as  occasionally  terminating  in  re- 
covery ;  but  at  p.  402  I  nave  laid  down  the  nile  that  the  prognosis  is  generally 
onfiavorabk  when  there  is  complete  paraplegia.  To  this  nile,  liowcvcr, 
there  are  (omc  rcntaikabic  exceptions.  Among  the  most  striking  ihal  1 
know  of  ate  two  which  have  been  recorded  by  Wilks,  in  his  "  Lectures  00 
Piscascs  of  the  Nervous  System."  One  is  the  case  of  3  gouiy  man,  aged  lifty- 
iwo,  who  had  been  Iming  power  over  his  lower  limbs  and  his  bladder  for  a 
fonnighl,  so  that  on  admission  he  could  not  move  his  le^.  and  had  partial 
Ion  of  feeling  up  to  the  umbilicus.  Keflex  movements  persisted,  'i'he  urinci 
which  was  ammoni.ical,  had  to  be  drawn  off  twice  daily.  Aftera-aid  he  had 
a  feeling  of  tightness  round  the  lower  [»irt  of  (he  chest  and  the  abdomen, 
and  he  experienced  numbness  passing  down  the  arms  into  the  fingcn.  He 
gradually  got  wone,  and  about  a  fonnighc  after  his  admission  he  became 
feverish,  with  a  ipiick  pulse,  a  red  tongue,  rigors,  and  hiccough  ;  a  bed  sore 
wa.s  forming,  and  the  urine  ran  away  from  him  ;  his  mind  was  clouded.  Dr. 
Wilks  thought  that  he  was  stiiTcring  from  suppurative  nephrilis  and  had  not 
ituuiy  bourt  lo  live.  For  some  day«  he  remained  in  a  precarious  state,  and 
then  his  constitutional  symjitoms  abated,  and  lie  began  to  regain  some  de- 
gree of  power  in  his  legs.  From  this  lime  he  made  a  rapid  recovery ;  he  sat 
up  in  bed,  he  ceased  to  re<luirc  the  ctalhetcr,  he  got  into  a  chair,  he  asked 
for  cnitrhcs,  he  walked  about  the  ward,  and  finally  he  left  the  hospital ;  this 
taking  place  exactly  two  month^  after  his  admission,  and  six  weeks  from  the 
period  when  his  p;itnlysit  became  complete.* 

The  other  case  is  tliat  of  a  woman  of  middle  age,  who  came  in  sufTcring 
from  almost  complete  jjaniplegia,  which  had  begun  a  few  days  previously. 
It  was  accompanied  by  pain  and  swelling  of  the  joints — a  symptom  of  spinal 
disease  which  !  have  not  yet  mentioned,  but  which  I  shall  presently  have  to 
ttcscribe.  There  wiu  some  febrile  disturbance.  She  complained  of  great 
pain  in  the  )imb«,  with  twitching  of  the  muscles,  and  of  a  sense  of  constric- 
tion round  the  waist.  The  urine  wa.s  nmrnoniacal,  and  was  jawed  involun- 
tarily, and  the  sphincter  ani  was  paralysed,  A  bed  sore  formed,  which 
extended  until  there  was  a  deep  slough  on  the  back.  All  the  other  symp- 
toms continued  for  three  weeks,  aiter  which  she  began  to  recover.  She 
then  look  tonics  and  was  galvanixed  ;  and  at  the  end  of  five  months  she  wa» 
discharged  from  the  ward  iJerfeclly  well.  I>r.  Wilks,  who,  I  m.iysay,  rejects 
absolutely  all  refined  diagnoses  of  reflex  pnmplegia  and  of  ana:mia  and 
hypera:mia  of  ll*e  cord,  confesses  that  he  docs  not  know  what  was  the  nature 
of  the  disc.x-<<  in  these  case*. 

Trtatmeiti. — The  qiie-stion  now  is,  whether  we  can  by  medical  treatment 
influence  the  course  of  [Kiraplegia  so  as  to  increase  the  pro|x>rlion  of  cues 
in  which  such  a  Itappy  result  oc<;un.  And  here  I  fear  that  we  have  verj' 
little  positive  knowledge  to  guide  us.  At  Guy's  Hospital  of  late  years  it 
has  not  been  the  practice  to  adopt  very  active  measures  in  the  acute  form  of 
the  disease.  The  modem  German  jitan  seems  to  l>e  to  use  leeches  or 
Clipping  glames  freely,  Co  a]>|>ly  Uigt  of  ice  along  the  spine,  lo  rub  in  blue 
ointn>ent  or  to  give  calomel  internally,  in  fact,  to  carry  out  the  "antiphlo- 
gistic "  treatment  very  much  as  Hngtish  physicians  used  to  employ  it  thirty 
years  ago.  In  |irof>f  of  the  value  ofw/  ^gs,  a  case  recorded  by  Dr.  Tibbils, 
of  CIifton("'J/r*/.  JlmtiandGti,"  1871),  is  quoted  :  thai  of  a  man  suffering 
from  m)-elitis,  which  was  rapidly  spreading  upward,  which  had  already  pro- 
*  [Thit  paliciil  ttiuwcd  lunudf  urcral  ir«ckt  lain,  still  quite  well. — Eu.) 
a? 
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duced  paralysis  of  the  arms,  and  which  n-as  attended  irilh  a  tcmpenuure 
103.6°,  white  the  pulse  was  at  Ihc  rate  of  133,  and  the  breathing  at  40  a 
ininute.  Soon  aAer  trial  was  fir^t  made  of  the  cold  aj^lications  he  beatnc 
easier;  the  temperature  fell  to  99- 1°.  the  pulse  to  too,  and  thcrciiphalioiuiD 
34.  In  the  coui^-  of  the  next  ten  days  he  completely  regained  the  il^c  of  bit 
arms,  but  no  recovery  of  power  took  place  in  the  parts  which  were  fini 
pualyxcd,  and  he  died  six  weeks  later,  of  exhaustion  from  bed  sores.  The 
mggesiion  is  that  the  issue  of  the  case  might,  perhaps,  have  been  mote 
favorable  if  the  ice  bags  had  been  employed  earlier  ;  paralytic  symptoms  hid 
been  coming  on  for  twelve  days,  and  there  had  been  complete  panplegia  far 
eight  da)'s.  Krb  recommends  blistering  the  back  and  even  the  actual  caiueiy, 
andetcrrcd  by  the  risk  of  setting  up  bed  sores,  which  he  fully  recognizcu.  In 
"Landry's  acute  ascending  paralysis"  he  would  adopt  the  Game  count, 
besides  rubbing  the  body  with  cold  water,  the  cold  pack,  tepid  baths,  with 
cold  aiTusion,  etc. 

A  point  of  great  importance  is  that  the  patient  should,  at  the  earliest  pos- 
sible period,  he  placed  upon  a  waltrbtd.  Probably  he  should  not  be  alloiwd 
to  lie  constantly  on  his  Itack,  but  should  be  shifted  from  time  to  time.  I 
believe  it  is  sometimes  dangerous  to  allow  him  to  sit  up.  Some  yvais  ago  1 
man,  who  had  recently  been  admitted  into  the  hospital  with  symptoms  of 
acme  myelitis  limited  to  the  lower  part  of  the  cord,  was  taken  out  lo  "  hn« 
his  lied  made."  When  put  back  he  seemed  much  exhausted,  and  very  soon 
afterward  he  died. 

The  utmost  tare  must  be  taken  to  pre^'cnt  the  formation  of  heii  torts.  Tht 
sacral  region  must  Ik-  kept  dry  by  being  cleansed  and  ■*  iped  with  soft  towcU. 
Some  good  may  also  be  done  by  sponging  the  skin  with  whiskey,  or  alter- 
nately with  hot  and  with  cold  water.  Or  a  large  piece  of  felt  plaster  niay  tv 
applied,  having  a  hole  in  the  centre,  if  there  ^^outd  be  a  spot  already  red- 
dened. When  an  ulcer  has  formed,  Dr.  Hammond  speaks  in  the  hif[bai 
terms  of  Golding  Bird's  plan  of  placing  a  thin  plate  of  silver  over  it.  of 
exactly  the  same  sire  as  the  sore  ;  while  a  wire  six  or  eight  inches  lon|  it 
carried  from  this  plate  to  another,  made  of  line,  which  is  laid  on  some  pin 
of  the  skin  above,  but  separated  from  it  by  a  piece  of  wrash  leather  soaked  m 
vinegar.  Galvanic  action  is  set  up;  and  I>r.  Hammond  slates  that  he  h» 
"  frequently  seen  lied  sores  three  or  four  inches  in  diamcter.and  half  an  iarii 
deep,  heal  entirely  in  forty^cight  hours."  Mr.  Spencer  Wells  is  said  to  have 
obtained  no  less  striking  results.  I  regret  to  say  that  I  have  no  experience 
with  regard  to  this  plan  of  treatment. 

Retention  of  urine  must  not  be  allowed  to  occur,  or  the  bladder  » 
remain  distended.  A  soft  French  i-n/Ac/rr  should  be  used,  if  interference 
is  neces^ry,  and  care  must  be  taken  to  depress  the  free  end  of  the  instru- 
ment between  the  thighs,  so  as  to  draw  off  the  whole  of  the  urine ;  for  tf 
any  should  be  left  it  will  quickly  decompose.  Probably  carbolic  oil  should 
be  employed  to  purify,  while  it  lubricates,  the  catheter.  But  [  believe  tlnl 
the  tendency  to  putrefaction  may  be  completely  checked  by  the  administa- 
tion  of  salicylic  acid,  or  of  some  other  antiseptic  medicine,  by  the  moultu 
This  practice  seems  to  have  been  first  proposed  by  FUrbringcr.  I  bclicTC 
Dr.  Pavy  introduced  It  at  Guy's  Hospital,  and  I  have  seen  excellent  tesall* 
from  it.  From  half  a  drachm  to  3  drachm  must  be  taken  in  the  course  of  the 
twenty-four  hours ;  it  often  restores  the  urine  from  an  olfensive  alkaline  con- 
dition to  one  of  normal  acidity  and  odor.  When  pus  is  discharged  frontlbe 
bladder  in  any  <)<iantity,  it  should  be  regularly  wa^ed  out  with  a  weak  anti- 
septic solution. 

In  some  of  the  IcM  complete  and  acute  forms  of  paraplegia  ihete  b 
evidence  of  (he  valneof  .rf^'K/ administered  internally ;  and  I  have  prescnbr^ 
it  in  one  or  two  instances,  though  not  with  any  striking  results.     Dr.  Ha 
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mond  rdata  a  case  which  he  considered  lo  Iw  one  of  "congestion  of  the 
cord,"  and  io  which  it  seemed  clearly  to  be  of  great  service.  The  patient 
was  «  Mr.  W — ,  of  Tennessee,  who  had  become  affected  with  partial  para- 
plejtia,  and  afterward  with  paralysis  of  the  bladder,  from  CKpoiure  to  cold 
and  damp.  He  mts  unable  to  walk  unless  he  used  crutches  and  had  a 
man  on  each  side  of  him  holding  his  shoulder.  He  also  had  a  constant 
dull  aching  |>ain  in  the  loins,  and  occasional  starlings  of  the  legs  vhilc  in 
bed.  All  his  symptoms  were  worse  in  the  morning.  A  teaspoonful  of  the 
liquid  extract  of  ergot,  taken  three  times  a  day,  cured  him  entirely  in  a 
month.  He  had  a  relap»e  a  few  weeks  later,  but  recovered  in  ten  days  under 
the  same  treatment.  No  other  medicine  was  given.  Tbe  tincture  of  belia- 
domna  \\\  fifteen-mtnim  doses  is  said  to  be  useful  in  similar  caites,  especially 
when  there  U  severe  pain  in  the  back. 

Writers  are  agreed  x\M.  gatpanisw  should  not  be  employed  early  in  cases 
of  acute  myclitit,  but  Krb  says  that  it  mav  be  u^ed  from  the  very  lint  in  the 
ascending  paralysis  uf  l..andry.  The  eteclrodei  should  lie  large  cpongcs 
pbced  at  a  contiderable  distance  apart,  one  upon  the  neck,  tlie  other  over 
the  lumbar  vertebra;;  they  may  in  turn  be  moved  gently  up  and  down,  and 
their  direction  may  bc  from  time  to  lime  reversed.  When  there  is  reason 
tu  Ixrlieve  that  the  diseoAC  is  limited  to  a  segment  of  the  cord,  one  pole  tna/ 
be  placed  on  the  affected  spot,  the  other  over  the  front  of  the  chest  or  of 
the  abdomen.  Faradization  of  the  juaralyEed  musclea  may  be  useful  if  they 
i*re  lUbby  or  wasted. 

So,  again,  ttrytkma  seems  to  bc  valuable  only  in  the  later  stages  of  myc- 
illis.  liut  both  electricity  and  strychnia  ate  often  very  useful  m  coks  such 
as  raise  doubts  as  to  their  being  hysterical  or  reAex,  or  due  to  concussion  of 
the  ccrd.  And  in  spinal  neurasthenia  their  employment  from  the  first  is 
strongly  indicated.  In  this  disease,  (]uinine,  iron,  and  other  tonics  are  also 
of  service.  Early  hours,  good  food,  and  exercise,  short  of  fatigue,  in  the 
open  air,  are  essentia). 

On  the  Continent,  certain  spas  have  great  reputations  for  the  treatment  of 
the  more  chronic  forms  of  paraplegia.  Krb  says  that  hot  baths  arc  apt  lo^be 
injurious,  except  at  very  advanced  periods  of  such  ca.scs.  Among  the  places 
most  frequently  visited  by  patients  siiltering  from  paralysis  I  may  mention 
Sch  Ian  gen  bad,  Ragatz.I'feH'ers,  Gastein,  Wicshaden,  Toplitz.  It  is  said  that 
tit  proportion  as  the  elevation  above  the  sea  is  greater  baths  can  be  borne  at 
higher  temperatures  without  ill  effects. 

Hemiparapleoia. — The  description  of  the  fornvs  of  paralysis  produced  in 
common  by  various  affections  of  the  spinal  cord  remains  incomplete  unlit  I 
shall  have  given  an  account  of  a  variety  which  results  from  a  lesion  limited 
to  one  lateral  half  of  it,  but  destroying  that  half  completely  at  a  certain 
level.  For  this  is  attended  with  certain  symptoms  possessing  great  interest. 
As  might  be  anticipated,  there  is  loss  of  power  in  that  half  of  the  body  which 
is  on  the  same  side  as  the  disease  in  the  cord,  and  the  upper  limit  of  the 
paralysis  varies  with  the  distribution  of  the  highest  nerves  coming  off  from 
the  |ttrt  of  the  cord  below,  or  involved  in,  the  disease.  Such  a  condition 
may  fairly  be  termed  a  hem i paraplegia ;  and  this  equally,  whether  it  is  lim- 
ited to  the  leg  or  involves  also  the  corresponding  arm.  But  what  could  not 
have  been  foreseen,  at  least  until  Brown-Si^tguard  in  i860  demonstrated  ita 
occurrence  in  animals,  in  which  one-half  of  the  spinal  cord  had  been  cut 
through  with  a  scalpel,  is  that  ana^thcsia  is  present,  not  on  the  same  side 
an  the  disease,  but  on  the  opposite  side.  That  half  of  the  body  which  re- 
tains its  nwtor  power  loses  its  sensibility,  while  the  paralysed  half  has  its 
sensory  functions  animpaired  or  even  rather  exalted.  The  explanation  of  the 
croned  anaesthesia  is  the  Rict — which  is  now  after  a  long  contest  admitted 
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by  phpiologuis — that  the  fibres  belonging  to  each  teoioij  i 
dccu%i[c  in  the  «ij>>stnnce  of  the  spinal  cord  itself,  immedicUlTi 
entrance  into  il.   This  applies  equally  to  the  fibres  whicli  coimTill 
impressions — whether  of  touch,  or  pain,  or  heat  and  cold ;  bci,  i 
to  Bron-n-S^<juard,  withlhcruriousexcepiion  thatihe  tibresi 
muscular  scn»c  run  upward  without  crossing.     Thus,  there  is  aid  le^ 
of  muscular  sense,  and  with  it,  of  electro- muscular  iieRiibilttj'.  eo  i 
lyied  and  not  on  the  ana»thclic  side  of  the  body.     Why  then  i 
hypencsihesia  of  the  skin  on  the  paralyzed  side — ihc  susceptibility  t»l 
and  painful  impressions  and  10  change  of  temperature  being  all  n 
is  not  so  clear.     The  supposition  is  that  the  inflammatory  aeiieo ' 
vclops  itself  in  the  neighborhood  of  the  lesion  muu  render  ibefdrai 
sensitive,  or  else  that  there  must  be  a  supprenion  of  lome  infieeaal 
usually  controls  or  "  inhibits  "  the  sensory  nerv»,  being  iraiuiniiKjl 
opposite  side  of  the  cord  to  that  whkh  conveys  the  fibres  ruaaiafi 
from  them  to  the  brain. 

Thus  it  would  appear  that  no  disease  of  the  spinal  cord  profot 
rise  to  paralysis  and  anatsthcsia  limited  to  one  and  the  same  side  of  ihl 
If  a  patient  is  found  to  have  one  of  his  lower  limbs,  for  eiampk,!' 
in  this  way,  we  are  justified  in  concluding  tliat  ihe  le&ion  roiKtc«<KBl| 
corresponding  half  of  the  cauda  equina,  untext,  indeed,  it  avMii 
the  decussation  of  the  pyramids  in  the  oppoaiie  half  of  the  enc  ' 

On  the  other  hand,  it  must  not  be  supposed  that  every  alTcdic*! 
side  of  the  spinal  cord  necessarily  cjuma  iiaraly^is  of  the  saint  al 
anaesthesia  of  the  opposite  side  of  the  body.  Thtt  effect  is  ofaKtnJ' 
when  the  abolition  of  function  in  that  half  of  the  cord  n  complete  OM 
so.  I  have  repeatedly  had  occasion  to  insist  that  morbid  duagsr 
nervous  utiuctures  produce  loss  of  motor  power  more  convtaotlr  iM| 
of  sensation.  Unilateral  lesions  of  the  cord  offer  no  exception  io<M>f 
It  il  quite  poaible  for  such  a  lesion  to  give  rise  to  compkte  pa'a'|)''i 
lower  limb,  or  of  arm  and  leg  on  one  side  of  the  body,  wiihovt  ikotr 
any  anscslhesia  of  the  limbs  on  the  opposite  side.  Such  cases  wrntal 
known  under  the  name  of  "spinal  hemiplegia."  Theexplanatiearf' 
is  that  the  di»eai«,  while  it  is  all  included  within  one-half  of  the  itfd,!' 
theless  leaves  a  part  of  that  half  functionally  active  ;  perhapf  it  sf 
to  the  lateral  or  to  the  antero-lateral  column;  at  any  rate,  il 
destroy  at  once  alt  ihcgray  matter,  and  all  the  pistcro-bteralcohaa.< 
together  constitute  the  sensory  tract. 

The  vaxo-motor  nerves  arc  said  to  be  alTccted  on  tlut  »de  ^iA* 
teat  of  th;  lesion,  especially  when  this  has  occurred  suddenly  or  it 
itself  rapidly.  The  temperature  of  the  paralyzed  limb  or  limbs  is  4 
higher  ih.-in  that  of  the  corresponding  parts,  by  a  difTerence 
1"  or  3"  Fahrenheit  or  even  more.  After  a  time,  however,  it  bett**^ 
mal,  and  sometimes  falls  to  a  still  lower  level. 

With  regard  to  the  state  of  the  reflex  excitability  of  the  loWt 
centres  in  coses  of  he  mi  paraplegia  there  is  still  some  uncertainty.  0 
paralyzed  side  it  h.w  in  some  cases  been  increased,  in  others  it  tall 
diminished  ;  on  the  anxsthetic  side  it  has  generally  appeared  tu  bti 
but  occasionally  it  has  been  exalted.  Erb  says  thu  the  bladder  aadu 
have  generally  been  paralyzed — always  when  there  has  been  a  rmMoJ 
matic  lesion — with  either  complete  retention  or  complete  ir 
the  urine,  and  involuntary  passage  of  faeces.  This  ap^iean  M 
powerful  support  to  the  view  that  the  paralysis  of  th<:*c  \iam  n  < 
of  ordinary  paraplegia,  due   10  a  bilateral  ledon   limited  10  ^ 

Eiart  of  the  cord,  depends  on  an  inhibitory  influence  transmitted 
ronn  the  diseased  parts  to  the  healthy  centres  below.     An  aoalagv" 
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»hich  has  now  b«n  noticed  in  severjil  ca-tes,  is  thai  the  muscleit  on  the 
paralyted  side  in  henitparaplcgi.-k  sometime*  have  their  fntadic  tonirjwlililjf 
lowtTcd  in  a  nurkod  decree  ;  tlwy  may  also  uinler);!)  rijiid  w;isiinjj- 

HiMniparaple-gi;!  may  Ik-  due  to  many  dilTereni  causes,  but  hardly  to  ifo 
nuny  as  ihoic  which  may  produce  paral)r>is  on  huth  std«^  of  the  body 
alike,  and  some  of  the  more  rare  lesions  of  the  cord  are  far  more  apt  to 
give  rbe  to  it  than  otlvrs  which  are  of  more  frequent  ot-ciirrence.  Thm 
II  has  often  been  obsacrved  in  jMtientit  who  have  l>een  tttabbed  in  the 
back  by  a  knife  or  dagger.  At  Tint  one  U  apt  to  wonder  that  a  chance 
wound  should  nuke  «  section  of  one-lialf  of  the  cord  with  the  a<xuracy  of 
an  incision  performed  by  an  experimental  phy^ioiogiM,  but  the  shape  and 
siic  of  the  spaces  between  the  arches  of  the  vertebrje  arc  probably  such  as 
to  prevent  a  cuitini;  instrument  from  passing  across  the  median  line  within 
ihc  spinal  cord.  Now  and  then  a  fniciHTe  or  a  dislocation  of  the  spine  hai 
been  aitended  with  the  symptom  in  <{uestion,  and  perhains  an  elrunion  of 
blixMl  into  the  membranes  on  one  side  may  cause  it,  although  Erl>  does  not 
refer  lo  any  instance  in  which  this  has  been  observed.  A  tumor  outside 
Ihc  cord,  compressing  one-half  of  it,  has  more  than  once  caused  hemi- 
paraplegia. 

In  other  cases  this  form  of  jiaratysis  has  been  due  to  disease  limited  to  the 
inierior  of  the  cord  on  one  side,  whether  this  bean  effiriion  of  blood,  a  patch 
of  si-Ierosis  or  of  some  other  form  of  myelitis,  an  intra  •medullary  tumor,  or  a 
syphilitic  legion. 

It  Ls  obvious  that  of  these  various  kinds  of  unilateral  lesions  some  roust 
be  more  apt  than  oilwre  to  affet-t  a  considerable  length  of  the  cord,  and  at 
ihe  same  time  to  involve  the  roots  of  a  Ktcater  or  less  number  of  spinal 
nerves,  whether  within  or  without  its  sulmance.  This  is  a  jjoint  of  some 
importance,  becaiue  it  leads  lo  the  development,  in  many  case^,  of  hemipara* 
plegu  of  a  fresh  set  of  symptoms  due  to  interference  with  nerve  roots. 
Thus  there  is  commonly  an  anaesthetic  half-eone  of  greater  or  less  depth 
passing  round  the  paralyzed  half  of  the  body  from  back  to  front,  and 
dividing  the  hyperesiheti*'  part  of  the  surface  below  from  the  normal  part 
above,  and  the  upper  edge  of  this  aoa»thetic  space  is  said  sometimes  to 
present  a  narrow  hypenesthetic  border.  The  explanation  Is  obvious :  the 
r*ervcs  of  the  region  depfived  of  sensation  have  had  their  roots  destroyed  b^ 
the  disckfe ;  those  of  the  region  which  is  over-sensiiivc  have  merely  bad  their 
roots  iftilated.  The  other  (or  aniesthctic)  half  of  the  body  somctitnes  also 
has  a  narrow  hyperauthetic  half-iione,  limiting  the  aniesthesia  above,  and 
due  to  irritation  of  fibres  which  have  }iLst  decussated  at  the  upper  edge  of  the 
lesion  in  the  cord.  In  some  ca-ws  the  patient  experiences  a  disagreeable 
sense  of  constriction  or  severe  burning  or  shooting  jiains  round  the  trunk,  at 
a  level  corresponding  with  that  of  the  nerves  whose  roots  are  involved  in  the 
disease,  and  such  sensations  may  be  limited  to  one-half  of  the  body  or  affect 
both  sides  alike.  We  shall  presently  see  that  exact  counterparts  for  all  these 
symptoms  arc  met  with  in  certain  forms  of  paraplegia,  especially  those  which 
nepeiK]  on  slow  compression  of  the  cord. 

Tl)e  course  taken  by  hem i paraplegia  varies  in  different  cases,  according 
to  the  itaiure  of  the  disease  Ihat  gives  rise  to  it.  It  very  rarely  remains 
stationary.  Most  commonly  it  soon  undergoes  conversion  into  paraplegia, 
as  the  result  of  the  development  of  a  myelitis  affecting  the  whole  thickness 
of  the  cord  arouitd  the  original  lesion.  This,  again,  often  ends  fatally,  but 
sometimes,  according  to  Erb.  it  subsides  and  allows  the  symptoms  of  a  uni- 
lateral Icsioii  to  reappear.  They  may  then  persist  for  years  without  change, 
and  in  certain  cases  they  have  been  known  to  terminate  in  recovery. 
According  to  BrowD-Sf<|iiard,  Ihe  power  of  motion  is  then  regained  earlier 
and  mure  completely  than  that  of  sensation.     If  this  is  the  fact,  it  is  in 
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OpporitioQ  to  what  b  observed  ia  all  other  affections,  «rheih«r  of  tbe  i 
or  of  nem  trunk*. 

In  tlie  present  chapter  1  have  to  describe  the  second  eroup  of  adecHom 
causing  panipl^ia,  to  whi<  h  t  lelierred  at  p.  396,  namely,  those  in  wKii:h 
the  primary  leuon  i.s  out&i<le  the  cord,  and  in  which  the  cord  ik  nibjecliNl 
to  i/ttw  tom^ession,  ai)ni1iihtinfi;  its  functions.  I,  have  already  rein^uied 
that  ill  the  lli^c■^.>>c^  in  i|iie^tioti  there  is  a  characteristic  and  »[K;(:ia]  ■xtma  of 
avmplotn.'i  degwrnlent  u\ioa  the  interference  with  nerve  rtxjt!!  at  the  level  of 
the  IcNion.  Nuw,  the  chief  of  these  symptoms  is  pain,  hut  it  so  happou 
that  tltcre  is  an  independent  spinal  neurosli,  whic^h  is  also  <-hararteriied  b; 
pain  referred  to  the  Mck  and  to  other  parts.  Consequently,  althuagh  it 
involves  a  digreanon,  I  must  give  an  aocotint  of  that  neurosis  before  I  deKribe 
<-om]>Testion  paraplegia. 

Rachiai^oia.  "S^nal  InitalioH.'" — In  i8»8  Dr.  Thomas  Bruwn,  of  Glai- 
gow,  dren-  attention  to  an  alTectioo  attended  with  pain  and  tendcmcKi  in  00c 
or  mt^re  of  the  vertebrae,  and  termed  it  ipinal  irritation.  He  w»  follond 
t>y  Mr.  Teale,  of  Leeds  (■lii9),  by  the  brothers  William  and  E>aniel  Grtffin, 
of  Limerick  (1834).  and  by  Slillinf;.  of  Ca^sel  (1840),  the  last  of  whom 
dcvijled  a  volviine  of  540  [lagcs  to  the  subject.  All  these  observcn  ^\t.  to  it  1 
very  wide  scope.  They  dctct^tcd  tctidcrncs*  on  pre»ure  over  <*t.-rlaiii  Npinoet 
prix^ewes  in  [tcrsons  siilTcring  from  various  neuralgic  and  other  .iiTcrtii>ni, 
and  they  maintained  that  in  all  such  cases  a  morbid  state  of  the  .-cpinc  m 
really  the  fundamental  disease.  They  even  enlarged  their  definition  so  at  lo 
include  transitory  paralytic  affections  and  a  variety  of  oilier  ncuro«ei.  In 
thb  they  were  no  doubt  partly  influenced  by  the  name  which  they  had 
adopted,  for  it  would  obviously' be  difficult  to  exclude  from  "spinal  iinu> 
tiou  "  almost  any  "  functional "  disorder  of  the  lower  nervous  centres,  from 
tetanus  to  pleurodynia. 

It  is  not  surprising  thai  these  views  met  with  much  0[>]»)sition.  They 
were  i-riticLsed  in  trenchant  style,  but  very  justly,  by  Romlierg,  and  they 
have  never  met  with  general  acceptance  m  this  country.  A«  I  haie 
already  remarked,  Stilling  and  Oltivier  maintained  that  "spinal  irritation" 
was  due  10  congestion  of  ihc  cord.  More  recently  Dr.  Hammond  hu 
xsserted  that  the  essential  condition  in  that  dUease  is  a  spinal  anaEntti. 
Thus  the  boundary  lines  between  it  and  other  affections  have  been 
repeatedly  shifted,  and,  on  the  other  hand,  many  ohacrveis  hare  if^ored  it 
altogether.  This  is  much  to  be  regretted,  because  there  are  tindoubccilly 
some  cases  which  naiurally  fall  under  this  head,  and  which  have  Itilherio 
found  no  other  place  in  the  nosology.  For  my  own  part,  while  I  .iliogetha 
reject  the  doctrine  iliai  the  discovery  of  tenderness  over  one  or  morv  of  the 
vertebra;  affords  grounds  for  referring  to  a  particular  morbid  condition  of 
the  spinal  cord  whatever  other  pains  or  neurotic  symptoms  a  [Kiiieni  toijr 
present,  I  yet  think  it  of  great  clinical  importance  to  recognize  un  inde- 
pendent neurosis,  characterised  by  pain  and  icndcmes  in  the  liack,  but 
unattended  with  any  sympioms  of  arterial  lesion  of  the  cord,  of  the  bony 
column,  or  of  the  cartilages  and  ligaments.  .Ml  the  most  recent  wittentdo, 
in  fact,  describe  "spinal  irritation,"  but  many  of  them  still  siccm  to  me 
to  give  it  too  wide  a  range.  1  think  that  they  all  regard  it  as  an  uffectioa 
of  the  spinal  marrow  itself.  It  may,  however,  be  uivcd  that  the  oi^anic 
affections  which  most  closely  resemble  it  lie  outside  the  cord  and  (at  lettf 
in  this  early  stage)  affect  only  the  spinal  nerves.  I  would,  in  (act,  pro- 
pose to  look  u|x>n  it  as  a  neuralgia  {in  the  sense  in  which  I  have  dcfincil 
that  term  in  pp.  371-3)  belonging  to  the  posterior  branches  of  the  spin»l 
nerves,  and  perhaps  to  lilamcnis  distributed  specially  to  the  various  stmi- 
luTcs  which  enclose  and  support  the  cord.     It  is  true  that  the  law  of  KiltoD 


•nd  of  Van  dcr  Kolk — by  an  Application  of  il  pracuely  simiUr  to  one  which 
we  shall  find  to  be  necessary  for  migraine  an<l  some  other  painlul  atTections 
of  the  brain — would  explain  the  circumstance  that  pain  should  be  referred 
to  the  cutaneous  nerves  of  the  back,  even  tliou^h  it*  starling  point  miftht 
be  ¥riihin  the  spinal  marron  ;  and  such  a  view  as  to  tlic  nature  of  "spinal 
irritation"  is  undoubtedly  supported  by  some  facts  whi(;h  will  prc5cntly  be 
mentioned  as  to  the  transference  of  impressions  from  the  ponterior  to  the 
anterior  branches  of  the  nerves  in  cases  of  this  bind.  But,  after  all,  tbb 
difficulty  as  to  the  centric  or  ecceniric  seat  of  the  alTection  is  not  peculiar  to 
it,  but  concerns  every  other  form  of  neuralgia  likewise,  as  I  have  already  re- 
marked above  at  p.  373. 

It  might  be  thought  that  if  spinal  irritatton  is  a  neuralffia,  its  descrip- 
tion wouM  properly  come  elsewhere,  but  I  prefer  to  ^ive  it  in  this  place  on 
account  of  the  importance  of  the  diagnoais  between  it  and  the  more  grave 
diseases  of  the  vertebrae  and  of  the  cord — just  as  it  is  convenient  to  classify 
ptcuTodynia  with  affections  of  the  cheitt,  and  gastralgia  with  those  of  the 
stomach ;  and  the  analogy  leads  me  to  Mi]{f;e>[  tlvac,  secinf;  how  open  to  mis- 
coimruetion  the  teira  "spinal  inituiion  "  ti,  we  shall  find  icreai  advantage 
iit  discarding  it,  and  in  substituiia);  fur  it  the  name  of  Hachialipa,  which 
was  long  ago  employed  by  J.  Frank,  and  which  is  fairly  comparable  with 
those  that  fte  commonly  applied  to  other  load  neuralgic  alTei^tion^. 

The  severity  of  the  pain  varie*  infinitely  in  different  casei.     Sometimes 
there  is  no  spontaneous  pain  at  all ;  on  preuitig  upon  the  different  spinous 
proce^^cs  vre  may  find  that  w>ine  of  them  are  tencler  ;  the  patient  shrinks  or 
I     complains  tlut  we  are  hurling  him.  Inii  he  may  hitherto  have  had  no  idea 
that  anything  wx>  the  matter  with  his  >pine.     Upon  ^^ses  of  this  kind  great 
stress  was  laid  by  those  who  develojied  the  theory  of  "spinal  irritation  "  in 
its  widest  proportions,  bat  1  very  much  duubt  whether  any  clinical  signifi- 
cance can  in  general  be  attached  to  Mic^h  a  disc ovtry.     Tlie  observers  in 
question  were  in  the  lubit  of  dtrectiiiff  their  [reatraeni  mainly  to  the  sup- 
posed spinal  affection,  and  applied  lenlhes,  bliniers,  tartar-emetic  ointment, 
over  the  vertebne.     Romberg,  however,  tells  i:s  tlut  very  little  was  effected 
by  these  measures,  and  in  my  view  of  ilie  nature  of  rai;hialgia  one  does  not 
see  why  attention  should  be  concentrated  upon  it   to  the  exclusion  of  the 
y^pore  obvious  complaints  from  which  the  patient  may  l>e  suffering. 
^H^  In  other  cases  there  ti  a  dull,  aching  sensation  in  the  affoirted  part  of 
^^bie  spine,  or  even  severe  jiain.     lis  development  is  usually  gradual.     At 
Httist  it  may  be  felt  only  after  great  bligtie  or  excitement,  but  as  lime  piMes 
slighter  causes  excilc  it.  and  it  i.i  lesn  ready  to  .sutuide  ;  so  that  it  ultimately 
becomes  constant.     It  is  almoat  alwa)-!  in<:reased  by  muuubr  effortt  and 
by  movements  of  the  vertebrae.     Thus  the  patient  is  unable  to  w^alk  far,  or 
to  stand  upright  for  more  than  a  short  time ;  even  silting  at  the  piano,  the 
writing  desk,  or  the  sewing  machine  may  bt-  too  painful  to  be  borne. 

Sometimes  the  best  way  of  bringing  out  the  increxwd  sensitiveness  of 
the  affected  nerves  is  to  pass  one's  fingers  along  the  Kpine,  so  as  10  \ius» 
upon  the  vertebtK  in  succearion;  sometimes  it  is  more  manifest  when  a 
sponge  wrung  out  of  hot  water  is  drawn  down  the  back.  To  the  patient  this 
seems  to  scald  tlie  tender  spots,  whereas  elsewhere  it  should  not  produce 
anything  that  can  be  called  discomfort. 

Theie  is  often  a  close  anatomi<.al  relation  between  the  seat  of  rachi- 
algia  and  that  of  any  otlter  neuralgb  whiirh  happens  to  be  present  in  the 
same  case ;  the  one  corresponding  with  the  ]>osterior,  the  other  with  the 
anterior  main  branch  of  a  spinal  nerve.  This  statement  ts,  indeed,  almost 
identical  with  one  which  used  to  be  made,  and  insisted  on,  by  Tnnisseau ; 
namely,  thai  a  " fmnl  afwfhysaire"  is  disco^-erable  in  mmt  instances  of 
neuralgb.     And  pretMire  on  the  tender  vertebra  will  often  bring  out,  or 
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increase,  the  psin  in  any  other  part  that  happens  to  have  its  nen'es  in  sn 
irritable  condition.  Th(i§  one  of  the  cases  related  by  Dt.  and  Mr.  Orifllii  {u 
p.  19  of  thcii  work)  is  that  of  s  girl  who  complained  of  ht^arhes  xnd  pains 
in  all  parts  of  her  body.  Her  whole  spinal  column  was  acutely  tetukt. 
Pressure  upon  the  first  or  second  cervical  vertebra  caused  a  pain  which  sh<M 
forward  from  the  occiput  to  the  brow  ;  a  little  further  down,  it  ex<*ile(l  pain 
in  the  larynx  ;  over  the  lowest  (.ervical  spine,  at  the  spot  wh<:rc  the  tncfaea 
dips  liehind  the  sternum  ;  and  still  lower,  at  the  middle  of  the  stcmnm,  the 
cnsi form  cartilage,  and  the  pubic  region  successively.  This  certainly  wasi 
due  to  any  direi^t  mechanical  impression  upon  the  cord  ;  for  when  pnraniej 
was  made  behind  the  trochanter  pain  was  fell  at  the  iliac  crest,  at  the  in 
of  the  thiiih,  and  even  in  the  opposite  hip;  while  pressure  upon  the  ihighor' 
knee  set  up  pains  in  the  shins  and  Iocs.  In  other  cases  there  is  a  fixed  tpot 
in  the  front  of  the  body,  to  which  pain  is  always  referred,  whenever  any  one 
of  several  tender  vertebrae  is  pressed  upon.  Thus  another  of  the  patient* 
of  the  brothers  Griflin  had  sreat  tenderness  of  all  the  dorsal  and  liimbar, 
but  not  of  the  cervical  spinous  proccaso.  Pressure  on  the  uf^r  doisl 
vertebra  caused  pain  at  the  middle  of  the  sternum ;  from  the  third  or  fourth 
dorsal  down  to  the  sacrum  it  excited  pain,  not  in  the  corresponding  pointi, 
as  usual,  but  at  the  cnsiform  cartilafie.  Pain  at  this  spot  was  evrnj 
brought  on  by  pressure  behind  the  trochanter,  upon  the  muscles  oT  the  th^h 
or  over  one  knee  joint,  and  the  patient  fell  the  same  pain  if  she  chanced  1 
tread  on  uneven  h'tound.or  if  a  pebble  came  beneath  her  feet  in  walking. 
To  ascertain  whether  the  seventh  and  eighth  dorsal  vertcbrso  were,  m 
usual,  more  affected  than  other  parts  of  the  spine,  they  rnadc  rather  finti 
pressure  upon  them.  The  result  was  that  she  suddenly  tumbled  fomrd 
insensible,  and  would  have  struck  her  dee  afaiDst  the  floor  had  not  some 
one  cavight  her.  Such  an  occurrence  might  well  appear  almost  incredible ; 
but  the  same  observers  have  placed  on  record  other  similar  cases.  One  c>( 
their  patients  was  a  lady  who  complained  of  pain  in  the  face,  but  who  "  hid 
no  conception  that  h«  spine  was  at  all  affected."  When  the  secoiid 
cervical  leriebra  was  touched  she  sprang  up  with  frightful  suddenness.  »| 
if  a  needle  had  been  driven  through  the  eord,  and  then  fell  in  a  ioae] 
approaching  to  insensibility.  Out  of  this  stupor  she  twice  started  up  m 
the  same  way,  and  as  often  dropped  back  powerless,  her  counten«n« 
evincing  the  utmost  terror  and  agitation.  .\s  soon  as  she  could  speak  (he 
said  that  she  had  felt  a  numbness  and  sen^alion  as  of  pins  and  needks  » 
all  parts  above  the  ensiform  cartilage.  She  would  on  no  account  permit  her 
neck  to  be  touched  again.  A  third  instance  wa.ilhat  of  a  young  gentleman, 
who  described  himself  as  suffering  from  a  chronic  liver  complaint.  Pressirc 
upon  the  spinal  column  was  excessively  disagreeable  to  him.  When  the 
finger  rested  on  one  of  the  dorsal  vertebra  he  grew  p.ile  and  tcrrilied. 
experiencing  a  sudden  sensation  or  thrill  ihnnigli  cx'ery  nerve  in  his  frame. 
He  had  an  uni)leasant  feeling  about  the  part  for  the  remainder  of  the  day. 
and  shuddered  at  the  idea  of  allowing  the  prcMire  to  be  repeated.  After 
a  few  weeks,  howi'ver,  the  experiment  was  tried  again,  and  with  prccbcly  the 
same  results.  A  fourth  case  was  that  of  a  boy,  aged  twelve,  who  fell  fonraid 
insensible,  as  if  he  had  been  shot,  as  soon  as  slight  pressure  was  made  upon 
the  !iecond  lumbar  spine.  1  believe  that  phenomena  somewhat  sintillT, 
although  in  a  less  marked  degree,  arc  not  uncommonly  observed.  Tbtyj 
undoubtedly  lend  support  to  the  view  that  the  seal  of  rachialgia  is  in 
cord  itself  rather  than  in  the  nerves.  The  late  Dr.  Anstie  niet  with  a 
in  which  pressure  on  one  spot,  over  the  lowest  cervical  vertebra,  caused] 
exquiMtc  pain,  a  sensation  of  extreme  nausea,  and  disappearance  of  the  pube 
at  the  right  wrist,  that  on  the  left  side  remaining  unaltered.     The  patient. 
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a  young  lady,  ww  «een  by  Dr.  WaUhe,  Dr.  ReynokK,  and  Dr.  Bridge,  as 
wfU  as  by  Dr.  .\iis(ie.  Dr.  Fretlenck  Taylor  lia.i  ni<fiiliiinrcl  to  me  the  case 
of  a  youn^  dnUi,  t>rou]{ht  lo  him  al  the  hiu|)il;il,  in  whtim  it  had  Iktii  nnticcd 
for  a  consMJcwlilc  linit-  tliat  pressure  iijion  the  »evcnth  rervical  vcrU-hta  at 
oiicc  ^ave  rue  lo  a  marked  paJlor  of  the  left  side  of  the  face,  which  lasted  a 
few  minute*. 

Dr.  R^cliffe  ha.s  Mif^eMed  that  the  eatmr  of  mrhialgia  (or,  »  he  Irrms 
it,  "  spinal  irritation  ")  a  often  a  strain  of  the  luck,  or  a  blow,  the  occur- 
rence of  vrhi<:h  nuiy  have  been  forgotten  by  the  [lalient.  This  supposition 
seetds  to  cm  to  tie  strikingly  confirmed  by  the  fnrt  thut  tlicht  railnay  acci- 
dents K)  often  gi»-e  rise  to  it.  The  so-ratled  "  kxilway  K|iine  "  is.  in  fact,  in 
the  immen-te  majority  of  cjises  an  affection  of  this  kind.  Dr.  Anstie's 
patient,  to  whom  1  ju*t  now  referred,  had  received  a  very  slight  contusion 
in  a  collision.  At  the  Mme  lime  her  sister  wa.s  severely  injured  ;  she 
nursed  her  a.'sidiioiisly  for  three  ur  four  months,  and  then  her  own  health 
began  to  be  ^riously  impaired.  Many  ol>.server«  think  that  no  reiinnrc  can 
be  placed  on  the  stMements  of  perwns  who  have  mrt  with  siich  accidents, 
9o  feras  their  mbjei  live  aymptonuare  corccmcd.  Itiit  1  have  seen  several 
cases  in  which  thcTe  wili  abundant  collaierRl  jiroof  of  good  faith.  A  genenil 
■■  nervom  siwceplibiltly  "— if  I  may  use  the  term — also  plays  an  important 
part  in  the  aetiology  of  the  cumpLtini.  It  is  far  more  common  in  women 
than  in  men,  and  in  persons  lietween  fifteen  and  thirty  years  of  age,  than 
in  (hose  at  earlier  or  later  [veriods  of  life.  An  inherited  "  neuropathic 
tendency  "  predis|MMes  to  it.  Like  other  nmniigia;,  it  oRcn  affects  women 
who  at  the  same  time  are  ot>vioasly  stiffering  from  hysteria  ;  and  thus  it  may 
be  a.<Hociated  with  any  of  the  various  svm|itoms  of  that  morbid  sute. 
Lmong  other  <:aiises  which  are  mentioned  arc  over  fatigue,  exhaustion  by 
'jhl  watching,  sexual  exresies,  onanism,  unsatislied  sexual  desire,  mental 

Dotiona,  imnfficient  food ;  but  [irobably  none  of  these  are  capable  of 
directly  caining  it. 

I  propose  to  leave  the  diagnoas  of  rnchialgia  until  1  shall  have  described 
tlioae  more  serious  disea.Hes  which  in  iheir  early  stoics  arc  liable  to  be  mis- 
taken for  it.  There  may,  indeed,  Iw  a  (jiiestion  whether  it  ever  nndergoes 
an  actual  convendon,  or  development,  into  some  one  of  those  diseases  in 
progress  of  time.  Krb  leaves  this  ciuestion  an  ojwn  one  ;  but  such  a  su}>> 
position  seems  to  me  to  be  improliable.  The  course  of  the  affection  is 
toward  recovery,  Iwt  relafwes  arc  common.  Very  often,  too,  the  sub- 
sidence of  \am  in  a  |>anicul.ir  j.|)ot  in  the  bock  is  followed  by  the  appear^ 
aace  of  neunttgia  elsewhere,  or  of  a  different  neurosis,  either  hysterical  or 
of  some  other  ty|K:. 

In  the  trealnttnt,  a  most  important  point  to  be  determined  is  whether  or 
not  rest  in  the  hori^onlal  iKwture  should  be  insisted  on.  Some  of  the 
patients  wlu>m  the  late  Mr.  Hilton  used  to  keep  lying  on  their  backs  for 
months  together,  with  sand  hags  to  prevent  any  movements  of  the  spine, 
were,  I  l>etiove,  sufferer*  from  rachialgia  rather  than  from  actual  spinal 
disease ;  and  he  undoubtedly  obtained  good  muits.  Mr.  Tealc,  however, 
aays  that  he  succeeded  in  curing  several  jicrsons  belonging  to  the  poorer 
classes  while  they  were  still  pursuing  their  laborious  avocations ;  and  in 
many  erases  the  general  nervous  state  renders  it  exceedingly  desirable  that 
ihe  patient  should  have  freiJi  air  and  change  of  scene,  and  should  even  be 
en<;ouraged  to  take  moderate  exercise,  snort  of  fatigue.  An  abundant 
supply  of  good  food  is  of  grrat  importance.  Dr.  Radcliffe  says  that  a 
sr>mewhat  bold  use  of  alcoholic  drinks  is  a  cardinal  point  in  the  treatment ; 
iHit  I  strongly  inrtine  to  the  opinion  of  Dr.  Anstie  that  they  should  be  taken 
in  great  moderation,  and  only  wilh  the  meals.  Quinine,  the  tinctiira  ferri 
perchloridi,  strychnia,  and  cod<liveroil  axe  each  of  them  valuable  medicines. 
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The  application  of  blisters  to  the  spiue  is  rctrommeniled  by  all  Englisir] 
observcn.  The  older  writers  speak  no  less  TavoraMy  of  leeches  and  of ' 
t;ut)|jinK-  These  mea&ures  are  now  out  of  foshtou ;  but  in  one  very  seivw 
and  ututiiute  rase  which  aiose  out  of  tlie  Thorpe  railn-ay  accidcDt,  and 
which  1  siw  witi]  Kir.  Rriehsen  and  with  Mr.  Robinson,  of  Norwich,  ooUtiag 
gave  su  mu<:h  relief  a^  the  repeated  application  of  leeches  at  intervals  of  a 
tew  weeks,  and  es|>et  iall^  at  the  catamcnial  iieriods.  I  must,  howev-er,  add 
that  the  patvent,  a  married  lady,  was  stout  and  florid.  Other  appticaiioRi 
that  Iwve  -lumeiimes  proved  lueful  are  turpentine  liniment  and  unguennuB 
veratria: ;  or  a  bag  of  hot  sand  may  be  plai^d  along  the  ^>ine,  or  a  galvanic 
current  {la^tiicd  through  it  tn  the  manner  already  directed  at  p.  381,  far 
neuralgic  affections  in  general. 

CoHPRRssioK  Pakaplegia. — Foriy  or  fifty  j-ears  hare  passed  since  OUivin 
and  Cniveilhier  ileicrilKd  a.-i  a  *e[iarate  form  of  (larapk-^ia  tliat  whiiJi  is  pro- 
duced by  the  "slow  compression  of  the  cvrd."  The  iin|Kirtance  of  thas 
grouping  together  variouit  iiffeclions  of  the  jarn  which  surround  and  »ip|iQn 
the -spina!  marrow  seems  not  to  have  t)ccn  recognized  by  the  writers  who 
fulliiwt'd  ihem.  But,  nx'eiitly,  licverul  olHcrvers  have  worked  out  ihe  idea 
in  detail ;  amun^  others,  Charcot,  who,  however,  seems  to  me  to  err  to 
including  in  hi«  ocM'ription  tumors  and  tubercles  lying  in  its;  interior  of  the 
c[>rd  itNclf.  For,  as  he  hinetelf  admits,  some  of  llie  mwt  cliaracieitoic 
phenomena  are  absent  in  such  aLses.  In  the  present  section  I  |in>pOM  10 
deal  only  with  those  lesions  of  the  vcrlcbrEe  or  of  the  spinal  membrane 
whiih  exert  jiresNtire  frnm  without  upon  a  more  or  less  limited  part  of  the 
cord,  'ind  mi  tau.se  paralysis.  And  the  simplest  me[ho<)  will  be  firtl  to 
cninnemte  the  diseases  thcmtclves  and  the  conditions  under  which  they 
occur,  and  then  to  de»cril*e  their  symploms  and  how  they  are  to  be  dti^ 
tingui»hed  from  one  unother.  This  will  tie  dealing  with  some  of  them  in 
rather  a  fragmen Wry  manner,  for  they  are  not  atwavs attended  by  )>arapJegti, 
and  of  coKs  in  which  this  symptom  is  absent  I  shall  Like  no  heed.  But  the 
boundary  lines  which  1  shall  follow  will  be  almost  exactly  thcoe  which  divide 
the  practice  of  the  phj-sician  from  that  of  the  surgeon. 

In  the  firit  place,  it  is  to  be  remarked  that  some  alTections  of  the  sptne 
never  cause  paraj>1egia.  Thus  the  cord  seems  alwa}-s  tu  escaite  compressioQ 
in  CASCK  of  lateral  ctirvaCiirc  (or  stoH&tU,  at  it  is  often  called),  however 
extreme  may  he  the  deformity.  Lcyden,  indeed,  alludes  to  one  instance  in 
which  the  patient  was  unable  to  stand  or  walk  for  more  than  a  idiorl  spate 
of  lime,  but  such  an  effect  is  (juite  exceptional.  Whether  the  vertebral 
canal  is  ever  narrowed  in  caset  uf  osteo -arthritis  I  am  not  sure.  In  1S58 
AnIoh  Key  related,  in  the  third  volume  of  the  "Guy's  Hosfita/  /ttforti," 
two  ca.ses  of  paraplegia  in  each  of  which  Wilkiniton  King — a  {latnolugiil 
of  de!ier\'ed  repuLilion — found  an  intervcrteliral  sulutance  projecting  badt- 
wurd,  with  raised  lips  tijion  the  edges  of  the  two  adjacent  vertebra:,  or  eves 
(in  one  instance)  wilh  an  ossified  ixjsterior  common  ligament  bridging  ova 
thcs)iace  between  them.  It  was  taken  for  gnmlcil  that  tins  wax  tl>e  caiue 
of  the  paralysis,  Init,  so  far  as  !  am  aware,  no  similar  ca.se  has  since  liaa 
observed.  I  have  already  remarked,  at  p.  413,  that  syphilitic  nodes  seen 
never  to  grow  from  the  bodies  or  arches  of  the  vertebra  inward,  90.  at  to 
interfere  with  the  cord. 

I.  Carta  of  the  Spint.    Pott's  Distate. — The  most  frecpient,  and  by  £u 
the  most  important,  of  all  the  affections  that  are  really  capaMe  of  givii 
rise  to  a  "compression  paraplegia,"  is  that  which,  frtmi  the  kind  of  deformit 

Crodticed  by  it,  is  in  this  country  commonly  known  as  "  angular  curxatiire, 
ut  which  on  the  Continent  is  univcnally  called  after  one  of  the  greater 
Engli^  surgeons  of  the  last  century,   Percival  Pott.     It  consists  in  (be 
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action  by  ulceration,  with  or  without  necrosis,  of  the  bodf  or  bodies  of 
se  ot  more  vertebrae,  which  then  fall  together  beueaih  ihe  weight  of  the 
'head  and  upper  part  of  the  trunk.  The  necessary  result  is  a  displacement 
of  the  corresponding  arches  and  spinous  procc^ies,  which  become  bent  into 
a  sharp  angle  or  a  rouoded  curve  according  lo  the  number  of  the  bonea 
which  are  diM^ased.  Opioioiu  differ  with  regard  to  the  mode  of  commente* 
ineni  of  this  morbid  process.  Gerraan  paiholoKiiu  agree  in  stating  that  it 
begins  in  the  bodies  themselves,  the  intervertebral  diacs  escaping  or  being 
implirated  onlv  at  a  late  period,  and  I  have  «een  at  least  one  case  in  which 
several  of  the  veitebrie  contained  caseous  masses  in  ihetr  interior,  or  even 
irregular  cavities,  which  nowhere  touched  their  surfaces.  But,  as  WilVs 
long  ago  pointed  out,  there  b  in  some  cases  a  sourre  of  fallacy  in  the  fact 
that  when  a  disc  is  completely  dotrojred  the  adjLtcciit  veriebrffi  often  lose 
each  ahuut  half  of  its  sutMtance,  and  Die  remaining  halves,  coming  together, 
took  exa<:tly  like  the  fragments  of  a  single  bone  ulcerated  through  by  the 
di-tca-te.  And  I  hare  repeatedly  found  intervertebral  disc*  above  and  below 
the  main  seat  uf  mischief  presenting  carty  changes  of  such  a  kind  a/t  to 
convince  me  that  in  the  parliciiUr  case  under  observation  they,  rather  than 
the  bones,  were  primarily  affected.  So,  in  an  insi.^nce  recorded  by  Sir 
William  Gull  ("  Ou/s  Hasp.  Rtp."  1856,  p.  179),  death  actually  occurred 
from  an  affection  of  the  cord  at  a  time  when  the  only  change  was  softening 
of  three  of  the  diM^,  with  the  fomutiunof  a  cheesy  substance  in  the  middle 
one  and  a  little  "  absorption  "  limited  to  the  adjacent  part  of  the  t)i>ne. 

Another  question  is  whether  caries  of  the  vertebra;  is  to  be  regarded  as 
"scrofulous."  According  to  my  view,  this  ()ucstion  is  to  be  decided  mainly 
by  the  presence  or  absence  of  associated  changes  in  other  parts.  Gates  of 
scrofulous  kidney  and  of  Addison's  disease  arc,  each  of  them,  now  and  then 
accompanied  by  an  atTcciion  of  Ihe  vertebrae  immediately  adjacent ;  and  I 
could  cite  K-veral  instances  in  which  a  similar  affection  has  occurred  in  con- 
junction with  pulmonary  phthisis,  or  tubercular  disease  of  the  testis,  or  dis- 
ease of  other  bones  or  joints.  Their  frequency  seems  to  me  to  prove  that 
Pott's  disease  of  the  spine  is  often  scrofulous ;  but  I  must  confess  that  in 
looking  over  a  list  of  sixteen  cases,  all  fatal  by  paraplegia,  I  find  less  evidence 
of  this  kind  than  1  should  have  expected.  It  may  be  that  a  simple  spinal 
caries  will  hereafter  be  recogTii;:cd  as  distinct  from  the  scrofulous  affection. 
Dr.  Moxon  is  inclined  lo  such  an  opinion ;  he  would  trace  the  former  disease 
to  accidental  injuries,  and  thinks  ihnt  it  may  be  characterized  by  occurring 
in  adults,  and  by  its  hflving  a  tendency  to  indurate  the  bones  and  to  ter- 
minate in  repair.  But  it  seems  to  me,  on  the  contrary,  that  in  most  instances 
of  permanently  cured  angular  curvature  with  anchylosis,  the  active  sLnge 
of  the  disease  was  passed  through  in  childhood.  Of  the  sixteen  cases  just 
referred  to,  in  tifteen  the  patients  were  adults;  four  between  twenty  and 
thirty  yean  of  age,  three  between  thirty-one  and  forty,  seven  between 
forty-one  and  fifty,  and  one  at  the  age  of  fifty-six.  The  only  ease  in  which 
anchylosis  existed  was  one  in  which  the  spinal  disease  began  when  the 
patient  was  six  years  old  ;  he  died  at  thiriy-iwo. 

Considering  how  great  is  the  deformity  in  many  of  these  cases,  and  how 
mtKh  it  alters  the  relations  of  the  arches  of  the  vertebrae  to  one  another, 
one  could  not  be  surprised  if  the  displaced  bones  often  compressed  the 
cord  directly.  That  this  does  sometimes  occtir  appears  clear  from  a  case 
of  Brown-S^quard's  in  which  a  paraplegia  which  had  set  in  suddenly  was 
removed  in  twenty-five  hours  by  extension  of  the  spine.  But  every  patho- 
logical museum  contains  specimens  which  show  that  the  spinal  canal 
generally  remains  of  its  full  width,  however  much  its  direction  may  be 
altered.  Morem-er,  as  Charcot  points  out,  paralysis  often  occurs  in  cases 
which  there  is  no  curvature  at  all,  while  in  other  cases,  in  which  curva- 
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ture  esixtx,  the  iKiiient  repaint  ihc  uk  of  hit  UitiIhi  notwillitiaitiltng  llut 
the  slate  of  the  bones  remains  unaltered.  What  really  pre^tes  upon  (be 
cord  when  there  is  raries  nf  the  x])ine  it,  n.s  Goll  shovred  In  1856,  a  taasa 
of  cheesy  Htbrii,  which  collects  between  the  aSected  vertehrx  anu  the  dors 
iDAter,  having  perhai)s  been  extruded  from  the  diseasGd  fibro-ctrlila^, 
or  from  the  carioux  honn  a$  the  reinilt  of  dedniction  of  the  posienorj 
common  ligament.  Michaud  has  further  observed  that  the  outer  Uyen  of 
thedura  mater  become  in  their  turn  converted  into  a  thick,  yellow,  caiieatii^ 
mast. 

».  Maligaant  Diieate  t^  the  Sifiine. — This  is  «carr.ely  lc»  important  than 
caries  as  a  cau«e  of  paraplegia.  It  asiumes  a  variety  of  forms.  Someiima 
it  is  secondary  to  carcinoma  of  the  breast,  or  to  sarcoma  occurring  in  the 
neck  or  in  one  of  the  long  bones,  or  to  some  kind  of  infecting  growth  in 
Ihc  testicle.  The  nature  of  the  disease  is  sufficiently  obvious  if  there  hat 
been  a  primary  affection  in  any  of  these  parts,  especially  if  a  surgical 
operation  should  have  already  been  ^rformcd  ;  but  it  is  otherwise  when  it . 
is  seated  internally,  as  (for  instance)  in  the  mediastinum.  A  case  in  point 
occurred  in  Guy's  Hospital  in  1864;  there  was  no  suspicion  of  any  mischie' 
outside  the  spinal  canal  until  it  was  revealed  by  the  aulot>sy.  Someltnxs 
the  vcrtcbrtc  become  affected  with  malignant  disease  by  direct  extension,  » 
from  a  cancer  of  the  kidney.  Sometimes  the  spinal  lesion  appears  to  be 
itself  a  primary  new  growth,  in  these  cases  it  is  generally  a  sarcoma  of  one 
kind  or  another,  and  not  infrequently  it  atTects  simultaneously  a  number  of 
vertebra:  in  different  regions  as  w-ell  as  other  bones,  such  as  those  of  the 
limbs,  the  ossa  innominata,  or  the  skuli.  Thus  a  careful  search  may  lead 
to  the  discovery  of  a  swelling  in  some  distant  part  of  the  body,  and  so  may 
clear  up  a  case  that  would  otherwise  have  remained  altogether  obscure. 

Sometimes  there  is  a  distinct  projection  of  one  or  more  spinous  processes, 
or  a  mass  of  the  growth  can  be  felt  within  the  substance  of  the  eiectof- 
spinx  muscle.  Sometimes  a  tumor  in  connection  with  the  front  of  tbt 
spinal  column  is  discovered  when  deep  pressure  is  made  in  the  middle  of  the 
abdomen,  or,  if  the  cervical  vertebra;  arc  diseased,  manipulation  of  the  netk 
may  reveal  an  enlargement  on  one  side  corresponding  with  the  transverse 
processes.  But  in  the  great  majority  of  cases  one  can  feel  nothing  abnomuL 
The  growth  tics  entirely  within  the  spina)  canal  except  in  so  far  as  it  occu-j 
pie*  the  substance  of  the  bodies  or  taininx  of  the  vertebrae  themselves. 

Of  fourteen  cases  of  malignant  diseSM  of  the  spine  which  I  have  collected^ 
from  the  records  of  post-morlera  examinations  at  Guy's  Hospital  ten  were 
in  males,  four  in  femalo.    The  patienta  were  of  all  ages,  from  sixteen  to 
sixty*eighl. 

3.  Eresiot  fif  the  Veritbra  by  Aiteuritm. — Common  as  it  is  for  as 
aneurism  of  the  aorta  to  eat  out  the  bodie  of  the  vertebrae  with  which  it 
conies  into  contact,  it  very  rarely  penetrates  the  spinal  canal  so  as  to 
interfere  with  the  cord.  We  have  in  Guy's  muoeura  specimens  from 
two  cases,  in  each  of  which  paraplegia  developed  itself  before  death  at  a 
period  long  after  the  discovery  of  a  pulsating  tumor  in  the  back.  But  the 
most  remarkable  instance  of  this  kind  with  which  I  am  acquainted  U  one  on 
which  I  made  a  |Hist-mortem  examination  in.  itiyi.  .\  man,  aged  thtrtr, 
was  admitted  into  the  hospital  for  paraplegia  which  had  begun  three  montM 

iireviou«ly.  He  had  first  complained  of  pain  in  the  shoulders,  then  his  left 
eg  became  weak  »nd  numb,  and  afterward  his  right  leg,  and  he  ex[>ericiiced 
a  pain  as  though  the  abdomen  were  constricted  by  a  cord.  He  died  withnat 
any  suspicion  of  the  real  nature  of  his  disease.  When  the  erector  spinx 
were  cut  into,  a  large  masi  of  laminated  clot  was  found  in  its  substance  on 
the  left  side.  Thiit  belonged  to  an  aneurism  of  the  descending  aortic  arch, 
which  had  destroyed  several  ribs,  and  laid  open  the  spinal  canal  for  a  space 
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two  inches  in  len{[th.    Some  of  the  clot  adhered  to  the  outer  surtkce  of  Ihe 
dun  mater;  the  cord  ittelf  was  flattened,  vrliilc,  and  very  xod. 

4.  F.rvswH  0/  the  Vertebra  ly-  a  HyulatiJ. — This  al«o  is  very  rare.  A 
striking  imttanceof  it  t&one  recorded  uy  ('ruvcilhicr.  A  large  ec hi nococcua 
lay  behind  the  vertebrie ;  it  filled  the  groove  on  each  side  of  the  spine 
bcnculh  ihe  lumbar  miucles  so  a.^  tg  form  Ivro  elongated  pouches,  which 
were  connected  together  by  a  narrow  neck  that  also  penetrated  into  the 
spinal  canat.  A  somewhat  simitar  <:asc  occurred  to  [>r.  Moxon  in  our  poM- 
iDOrtem  room  in  1871,  a  few  months  before  I  met  with  the  aneurism  just 
referred  10.  The  (laraiite  was  "mttllilocuUr, "  budding  exicrnally.  It 
formc^J  a  Urge  elastic  swelling  on  the  left  side  of  the  spine,  iind  made  its 
way  into  the  canal  through  the  second  and  third  lumbar  vertebra:.  It  com- 
prnscd  the  cord,  but  did  not  })enetnte  the  dura  mater.  The  patient,  a 
woman  of  fifty-eight,  had  mlTercd  for  eleven  moniht  from  pain  in  the  side, 
and  had  been  paraplegic  for  six  weeks. 

5.  Mftttgeti  7itmar. — New  growths  of  various  kinds  may  occur  id  con- 
nection with  the  spinal  membranes.  Sometimes  a  lipomji  or  an  cnchon- 
droma  is  formed  outside  the  sheath  of  the  coid,  having  developed  itself  In 
the  connective  tissue  which  is  u»uall;K  present  there.  Much  more  freqiicnily, 
one  of  the  sjiaces  within  Ihe  sheath  is  ihc  se.it  of  the  affection.  According 
to  Charcot,  tumont  arc  paiticulaily  apt  to  grow  from  the  inner  face  of  the 
dun  mater — generally  sarconi.-ita  or  psmmomata.  In  the  post-mortem 
room  I  have  met  with  one  specimen  of  a  growth  in  this  position;  it 
consisted  of  perfectly  developed  fibrous  tissue;  its  upper  end  lay  cloac  to 
the  foramen  magnum ;  it  extended  downward  for  more  than  two  inches, 
and  pressed  upon  the  back  of  the  cord  on  the  left  side.  In  another  case  I 
found  a  soft,  granular,  reddish-gray  mass,  smooth  and  lobulaied  on  the 
surface,  which  lay  loosely  attached  beneath  the  arachnoid  membrane, 
between  it  and  ihe  pia  mater,  in  the  dorsal  region.  It  measured  an  inch 
and  a  quarter  in  length;  it  was  made  Op  partly  of  fibrous  and  partly  of 
5piodtc<cli  tissue. 

6.  MentHgeal  Gumma. — This  alTcction  seems  to  be  very  rare,  even  roore 
SO  than  tumor,  Virchow  has  related  a  case  in  which  the  dura  mater  in  the 
lower  cervical  region  was  increased  to  three  limes  its  normal  thickness,  and 
was  bound  down  to  the  bodies  of  the  Rfth  and  sixth  cervical  vertebrie  by  a 
large  quantity  of  firm  connective  tissue,  which  doubtless  had  been  developed 
out  of  a  syphilitic  new  growth.  Wilks  once  found  a  hard,  irregular,  yellow 
nuss,  three-quarters  of  an  inch  long,  lying  on  the  right  side  of  the  cord 
within  its  sheath,  and  adherent  to  the  pia  mater  and  to  the  posterior  roots 
of  the  spinal  nerves,  which  last  were  compressed  by  it.  In  a  case  of  Dr. 
Moxon's  (*■  Guys  Hotp.  Rffi.,"  1871)  there  were  a  number  of  brownish  or 
Macktsh  palcheii,  from  the  siie  of  a  tuirlcycorn  to  that  of  a  pea,  with  soft, 
yellowish  centres,  penciraiing  into  the  subsiancc  of  the  cord  from  the  pia 
mater.  In  one  desctibcd  by  Hcubncc,  in  Zicmssen's  " Cy eloped ix,"  a  gela- 
tioDus  mass  ealended  from  the  floor  of  the  fourth  ventiicic  into  the  bulb,  for 
a  depth  of  one-i«relfih  of  an  inch;  while  in  the  cervical  region  the  dura 
inater  and  the  other  membranes  behind  the  cord  were  pressed  together  into 
a  callous  mass,  which  was  firmly  adherent  both  to  the  arch  of  the  atlas  and 
to  the  posterior  columns  of  the  cord  itself. 

Sjmft«mt  ef  Omtfreisien  Parafltgia. — At  the  bedside  we  recognise  and 
distingubh  it  from  primary  affections  of  the  spinal  cord,  not  so  much  by 
peculiarities  in  the  paralysis  itself  as  by  the  fact  that  thu  is  accompanied, 
and  in  most  cases  preceded,  by  symptoms  due  to  interference  with  the  roots 
of  the  nerves  coming  off  {tarn  the  cord  at  or  just  above  the  level  of  the 
lesion.  By  Charcot  these  are  termed  "extrinsic"  symptoms,  while  he  gives 
I  Ihe  name  of  "  intrinsic  "  symptoms  10  the  loss  of  movement  in  jMrts  lower 
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down,  (o  the  antesthcsU,  and  to  the  other  cRbcts  of  pretsoie  upon  (he  cord 
itself.  Erb  describes  the  former  u  belonging  to  a  "  firet  stage, "  the  Utter 
as  char&clcrizing  a  "second  stage"  of  the  disease. 

In  attributing  the  esritcr  phenomena  lo  the  circumstance  that  some  of  the 
spinal  nerves  have  their  roots  directly  involved  in  the  lesion,  one  is  no!  «■ 
pressing  a  merely  speculative  opinion.  They  have  l>e«n  observed  on  diiset- 
tion  lo  be  reddened  and  greatly  swollen,  although  not  showing  any  ray 
serious  histological  change  (Charcot),  while  in  advanced  cases  at  a  late  period 
they  have  been  found  transparent,  grayish,  and  atrophied,  with  their  6bfa 
in  a  Slate  of  fatty  degeneration. 

Chief  among  the  rxtrinsU  symptoms  is/>ain.  And  few  points  in  cliniol 
medicine  are  more  important  than  the  fact  that  this  is  referred  by  the  patiest 
not  to  (he  scat  of  mischief,  but  chiefly  or  solely  to  those  parts  to  which  the 
affected  nerves  arc  distributed.  Thus,  there  is  always  danger  of  mistaiung 
cases  of  spinal  disease  for  various  other  affections;  now  for  occipital  oc 
brachial  neuralgia,  then  for  pleurodynia,  and  again  for  gastrodynia,  (tx 
colic,  or  for  sciatica.  Very  often  the  pain  appears  to  be  fixed  in  a  nngte 
*pot,  or  to  occupy  only  a  vcr^  small  part  of  the  whole  surface  supplied  by  » 
single  nerve.  In  other  cases  it  shoots  through  all  the  main  ininks  belongiof 
lo  a  limb,  Charcot  lays  stress  on  its  burning  character,  and  on  the  abseoct 
of  ^ints  dotildtmx  as  distinguishing  it  from  a  mere  neuralgia;  but  a*  I 
believe  with  the  late  Dr.  Anstic  that  the  foiiUs  are  to  be  detected  only  in 
nerves  which  ha*  e  already  been  the  seat  of  pain  for  a  considerable  length  of 
lime,  I  doul)l  whether  the  distinction  can  be  maintained. 

,\*sociaicd  with  the  pain  there  is  often  an  extreme  degree  of  hypenestheua. 
The  patient  may  be  unable  lo  bear  even  the  slif;htest  touch  without  crying 
out,  and  every  movement  may  be  excessively  pamful.  An  eruption  of  lottet 
ha.1  now  and  then  been  observed  in  the  course  of  some  of  the  ner%'C!i  which 
Aze  most  seriously  involved  in  the  disease.  On  the  other  hand,  there  a 
sometimes  impairment  of  sensibility  or  actual  ansestbesia  over  a  more  or  ks 
extensive  part  of  the  surface  to  which  the  affected  nerves  are  supplied.  Aod 
the  muscles  which  receive  branches  from  them  may  show  ionic  orcloiitc 
spasms,  or  Income  paralysed  and  even  atrophied,  with  toss  of  Caradic  cwt-  ^ 
tractility  and  an  inability  to  respond  to  reflex  stimuli.  fl 

It  is  to  he  observed  that  in  speaking  of  these  phenomena  ax  "  extriniic  ^ 
symi>tonis  "  of  a  compression  paraplegia,  we  are,  for  the  sake  of  convcnieoce, 
adopting  an  expression  which  is,  in  reality,  incorrect.     Precisely  similar 
pains  may  occur  in  any  case  in  whichspinal  nervesor  their  roots  are  involved 
in  disease,  even  though  the  cord  may  to  the  last  remain  intact.     'I'his  lat- 
era]  curvature  ofthe  spine,  which  perhaps  never  causes  p^tralysis,  is  frequently 
accompanied  bya  Rxed  pain  tn  one  or  more  of  the  riln  or  intercostal  spaco^ 
which  !ieem!i  to  be  due  lo  pressure  upon  nerves  as  they  are  passing  through 
the  intervertebral  foramina.    And  in  the  most  remarkable  case  of  medulwy 
sarcoma  of  the  vertebrie  which  I  have  ever  seen  there  was  at  no  time  any 
well-marked  paralysis.     The  patient  was  an  errand  boy,  aged  sixteen,  who, 
five  months  before  his  death,  began  to  experience  pain  first   in  the  loist, 
then  ill  the  iihoulders,  and  then  in  all  his  limbs.      His  Milferings  became 
intense  and  hardly  bearable.    Tlie  whole  surface  of  the  bndy  was  excessively 
tender,  but  e^jiccially  the  lower  part  of  the  but^k.     The  pain  was  constant 
but  it  varied  in  position.     There  was  numhnes%  and  a  ^eiuntion  of  tioglinj 
tn  each  hand;  this  was  first  noticed   in  the  fingere  supplied  by  the  vinai 
nerve  on  either  side.     He  became  wasted  to  the  most  extreme  degree.  The 
only  way  in  which  he  got  any  ease  was  by  lying  fiat  on  his  back,  with  kis 
1^  drawn  up.     Every  movement  of  his  neck,  and  of  any  part  below  it- 
caused  him  severe  pain.     One  day  he  became  insensible  and  had  a  seriesof 
epileptiform  sctiures,  in  which  he  died.     A  mass  of  white  medullary  ne* 
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vih  (iv»se«ing  micKWrtipical  characters  siich  ns  ore  now  knovm  to  belong 
lo  iKc  nrromatn)  occtipkd  the  lunikir  gtitnds,  nnd  ^(prcad  from  tiK'm  to  the 
inlcTvenchrnI  disr.s,  rating  alMi  into  the  himliar  vcrtcbnc  thrmsdv(.-s.  It 
piKicd  up  in  front  of  the  si)ine  into  the  ne<:k,  where  it  involved  part  of  the 
bnirhi:tl  plexus  on  eirh  iiile.  It  nowhere  ])enelrated  into  ihc  spinal  ama] 
or  impliiuiied  tlie  membrane*  of  the  cord. 

There  seem*  lo  lie  no  diniht  that  pain  is  more  marked  as  an  early 
symptom  in  rase*,  of  malignant  tliwase  of  the  spine  than  in  those  of  other 
foffns  of  comjwewion  naraplegia.  I'erhap*  one  onght  to  be  contented  lo 
Rccept  ihiB  as  an  example  of  ihe  nilr  that  ttanreroiis  atTeriions  in  general  arc 
apt  to  be  very  painltil.  There  are  m:my  nen-ou«  filaments  ramifying  in  the 
periosteal  and  other  liwues  connected  with  the  vertebra:,  and  one  can  easily 
understand  ihcir  leaving  the  jwlient  no  peace  when  involved  in  a  new  growth. 
Cntvcilhicr  long  ago  associated  together  under  the  name  of  /•arafiffgif 
dm/Mimx  certain  casei  attended  with  intense  lancinating  pain%  in  the 
nerves  of  the  sciatic  and  lumbnr  plexuses,  the  musaiUr  branches  of  which 
arc  paralyied.  Recent  wrileni  have  remiirked  that  a  targe  majority  of  the 
cases  in  qumiion  are  instance*  of  malignant  disease  of  the  tpine,  involving 
the  roots  of  (he  nerves  for  the  lower  limits  in  the  rauda  equina,  or  where 
they  lie  hy  the  side  of  the  lower  end  of  the  himbar  enlargement  of  the  spinal 
marrow.  liut  1  do  not  think  tlut  the  reason  for  thi.t  has  been  pointed  out, 
namely,  thai  whereas  the  ma»ive  himbar  and  lowest  dorrsil  vcTtebrw  fre- 
quently become  cancerous,  they  are  <'am]uir3tively  seldom  affected  with 
caries.  In  a  series  of  fourteen  case*  of  |>aniplegia,  d«e  to  Poll's  disease  of 
the  vertcbnc,  which  I  have  cotlecied  from  our  |)u%l-moriem  records  al  Guy's 
Hospital,  the  affection  ivas  not  once  in  this  imrt  of  the  »]>ine.  There  were 
very  few  other  cases  in  which  it  orcnpied  this  ixintion ;  and  then,  as  it 
happened,  there  was  no  paralysis.  Thus,  in  one  instance  the  third  and 
fourth  lumbar  vertebrse  were  found  "  extensively  diseased,"  and  in  another 
the  eleventh  and  twelfth  dorsal  vertebra;  had  entirely  disappeared,  so  that 
on  straightening  the  «i>ine  a  large  ^ace  wiis  seen  in  front,  in  which  the 
sheath  of  the  cord  was  exjjosed.  Kul  in  each  case  the  disease  had  been 
entirety  latent  during  life,  the  imlient  hitd  been  kept  in  bed  for  a  consider- 
able lime  by  some  other  mahtdy,  and  this  no  doubt  had  enabled  the  spinal 
cord  to  escape  being  compressed.  In  the  rejiort  of  the  second  case  it  is 
expressly  noted  that  rei)cated  iiucslions  failed  lo  elicit  any  complaint  of  pain, 
whether  in  the  bock  or  ebewhere. 

Hitherto  1  have  purposely  deferred  mentioning  |)ain  in  the  bock— racht- 
algja — as  an  early  symptom  of  compression  paraplegia  because,  although 
il  is  not  infrequently  present,  it  is  far  less  ronsianl  than  one  might  have 
expected.  It  may  asfurae  diffcrenl  forms.  Certain  of  the  spinous  processes 
may  be  tender  on  pressure,  or  over-sensitive  to  a  slighi  blow  or  jar.  Or  the 
patient  may  be  conscious  of  a  feeling  of  stiffness  in  moving  the  back  or  the 
neck,  according  to  the  seat  of  the  mischief.  Someiimes — as  in  a  case  of 
cancer  of  the  cervical  vertebra:  placed  on  record  by  Mr.  Caesar  Hawkins — 
there  is  a  great  increase  of  |ain  in  the  neck  when  the  face  is  turned  over  on 
the  pillow  lo  one  side  or  the  other,  and  the  hands  are  used  lo  steady  the 
^bcad  in  every  change  of  i>ostiire. 

AAcr  the  ''extrinsic  "  symptoms  have  lasted  for  months  or  even  for  years 
-having  been  pcrha(is  rMarded  as  neuralgic  or  rheunuilic — they  are  sue 
cceded  by  others  of  which  the  spinal  origin  is  obvious  to  the  mrat  uninslrucled 
observer.  These  " tHtriiuit"  symptoms  are  by  no  means  merely  restilu  of 
mechanical  pressure  upon  the  cord.  As  lar  t)ack  as  i&$6.  Gull  (minted  out 
thai  granule  masses  were  pre»«ent  in  a  case  of  this  kind.  .\nd  within  the 
last  few  years  Ihc  slate  of  the  sjiinal  cord  in  comjireiaion  (larapleKia  has 
been  thoroughly  investigated  by  Michuud  and  other  French  observer*.     They 
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found  that  the  aflecled  part  becomes  reclured  in  tiu  (so  that 
is  scarcely  as  thick  a*  a  iiiiill)  and  fUiicned  or  diKlorlcd  in  stu{c.   hi 
may  be  pale,  but  othcrwi.-ti;  naluntl,  to  the  naked  eye;  or  it  nutoW 
have  lo&t  its  normal  sinicCtire.     It  w  either  softened  or  (in  a  mure  iCil 
stage)  harder  than  i»ual.     Under  the  microM:ot>c  the  neuroghii  nml 
thicker  and  more  filirous;  the  nerve  tut>cs  have  no  lon^  anyncM 
shcaihs,  but  their  axi«  cylinders  iier^si  and  may  even  be  iiKncaieiiij 
Gmnule  master  are  abundant.     Ihe  ganglion  cclh  ate  fwollrn,  vtorii 
and  pigmented,  or  sometimes  I  hey  are  degenerated  and  broken  doM.  I 
other  words,  there  i«  a  chronic  transverse  myelitis,  and  it  cxtmdi  i  T 
way  above  and  below  the  sjwt  which  k  actually  comprciscd. 

The  characters  of  the  iiarapl^ia  itself  are  such  as  might  be  isfi 
the  nature  of  the  Icson  causing  it,  according  to  tite  principles  bid  iloail 
last  section.  Sometimes  its  development  cakes  |>lacc  vcr)-  rjpidly,  in  ihec 
of  somcdayti,  orevcn  within  a  (cw  hours — much  more  often  ict>i.-(UUBfl 
weeks.  The  |taticnl  finds  his  legs  more  and  more  heavy,  cspecialij  af 
up  and  down  stairs  i  he  becomes  unable  to  stand  i  at  last  he  cannot  ena  I 
his  Iocs  while  lying  in  l>ed.  Subjective  sensations  of  numbac»,fiMl 
needles,  etc.,  often  precede  the  motor  symptoms,  but,  later  on,  lM(fl 
untaty  power  over  the  muscles  generally  preponderates  over  lo»ofi 
The  upiKr  limit  of  the  spinal  lesion  is  commonly  well  marked,  i 
there  is  much  anicslhcsia.  It  corrcs|K>nds  more  or  less  exactly  will) 
of  the  early  "  extrinsic  "  pains  and  tenderness,  which,  indeed,  oUa  [ 
after  paralysis  has  set  in.  A  point  of  great  im|>oitanceisthal,asanilCiilf 
no  tendency  to  advance  upward  in  Ihe  cord,  Uil  Erb  (|uotcs  Mid« 
having  observed  thai  in  some  ver)'  rare  cases  a  morbid  action  aKcndld 
the  lateral  columns,  so  that,  for  example,  the  upt<er  limbs  mayiAaa 
bceomc  paralyzed,  although  the  )iarl  of  the  cord  which  is  comiireatdi 
the  thoracic  region.  The  lower  Umii  of  the  lesion  cannot  be  dcfiocdl 
similar  exactness,  but  at  least  one  can  generally  say  that  the  lumbBi 
ment  of  the  cord  is  healthy,  the  only  exceptions  being  those  casa  ilj 
it  i.s  ilscif  the  seal  of  the  pressure.  Reflex  contractiom  in  ibe  to* 
are  usually  very  readily  excited,  much  more  so  than  under  nornuli 
Leydcn,  indeed,  remarks  that  in  old  people  the  sensibility  of  d*l 
tentrca  lo  stimuli  from  below  is  comparKiively  little  marked,  so  ttaT' 
presiion  paraplegia  is  gencrolty  more  easily  recognized  in  children  I 
persons  advanced  in  years.  The  state  of  the  bladder  is  very  tari ' 
often  continues  to  expel  its  contents  quite  naturally  for  some  lime  i 
legs  have  begun  to  be  poralyied,  but  whenever  the  paraplegia  is  ce 
almost  always  becomes  paralyied. 

Charcot  lays  stress  on  some  modifications  of  sensibility  which,  fc*  I 
although  not  peculiar  to  compresion  panplegia,  are  ot^rvcd  mcN  I 
(jucnCly  in  these  cases  than  in  other  affections  of  the  cord.  Out 
retardation  in  the  transmission  of  sensory  impressions  when  tlien  i»  i 
an  absolute  anaesthesia;  fifteen,  twenty,  or  even  thirty  seconds  laiJffH 
between  the  application  of  A  stimulus  lo  the  cutaneous  sur&ce  wt' 
perception  of  it  by  the  patient.  I  sball  have  to  discuss  this  symp 
fully  hereafter,  when  1  am  describing  "locomotor  ataxy."  Alioll 
peculiar  dysesthesia,  a  very  painful  feeling,  which  is  cxcilcd  by  i 
pinching  a  limb  or  touching  it  with  anything  coW  ;  this  lasts  fori 
minutes,  and  apparently  no  more  exact  description  of  it  can  be  git<B^ 
thai  it  is  a  sort  of  diffused  vibration  bearing  no  relation  to  the 
the  impression  which  calls  it  forth.  .Another  ban  "asKiciated 
which  IS  referred  symmciiically  to  a  spot  upon  the  oppo&iie  litnbj 
ponding  exactly  with  that  lo  which  ihc  stimulus  itself  is  applied. 

The  iiagmm'j  of  comprcjeion  paraplegia  may  be  cither  very  easy  oti 
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I.  Tlie  simpler  cues  of  all  are  thoK  in  which  there  is  spinal 
deroimity,  and  in  dclcimiiiing  ilie  liici  th.it  ilie  cord  is  prcvwd  on  from 
without  one  can  often  «  once  delini:  the  naiure  of  ihc  lesion,  for  chc  short, 
round  txrnd,  or  the  sharp  angle,  prodiiecil  hy  Pott's  disease  is  i)uilc  unlike 
anything  else.     But  often  the  natural  coiifij^tiration  in  preserved. 

l^ydcn  says  that  if  cario  occun  in  cither  the  lumliar  or  the  cervical 
r^ion  there  k  rarely  any  projection  of  the  Kpinoiis  proccwe«,  the  R-ason 
bcmg  that  the  natunO  curve  of  those  ]nrts  of  the  column  is  in  the  opposite 
direction  ;  but  when  a  |>erKm  sIooim,  both  the  rervii-al  and  the  lumbal  »ertc- 
bne  arc  normally  convex  backwaro,  and  I  think  it  i*  not  at  ait  uncommon 
for  some  one  of  the  sjiines  to  appear  unduly  |>rominent  when  disca%  is 
present.  At  any  rate,  I  remember  several  imiiances  in  whi<h  I  wnf  in 
doubt  OS  to  whether  the  [wojeclion  u,-a$  or  wat  not  exrewivc.  In  such 
<:ascs  it  is  important  to  olxter^-e  whether  the  vcrtelmd  column  retains  its 
Acxibilily.  In  malignant  disease,  if  there  i»  anything  to  be  detected  on 
toanipulation,  it  is  the  [iresence  of  a  new  growth  and  not  a  mere  displace- 
ment of  tl»c  bones-  Cruveilhier,  in  hi*  hydatid  case  (to  which  I  have 
referred  at  p.  419).  disco^-ered  at  tlie  bend  of  the  twelfth  dorsal  and  first 
lumbar  vertebne  a  spot  of  tlie  size  of  a  MS|>cn<;e,  which  felt  like  a  depression 
surrounded  by  a  bony  ring,  and  which  he  took  for  the  rentaiti.i  of  a  spina 
bifida.  As  tie  says,  with  regret,  if  he  had  rightly  interpreted  whnt  he 
observed,  and  hod  ventured  iijion  nuking  a  puncture,  the  patient  might 
perhaps  have  been  cured. 

On  the  other  hand,  meningeal  tumun  and  gummnla  are.  of  course, 
'altogether  beyond  the  teach  of  the  fingers.  A  careful  anniysis  of  the 
symptonK  affords  the  only  chance  of  diNtinguishing  ra.>es  in  which  such 
aiffectionsare  ptrscnt  from  thiMc  of  disease  uf  the  vertebra;  imaltended  with 
defonnily.  I  hnvc  already  notired  the  [wculiar  severity  of  the  pain  caused 
by  nnJignani  growths  alTccling  t)ie  vpinal  column.  Ijul  juM  in  projtortion 
as  this  ciubles  a  diagnosis  lol>e  made  between  that  partiaibr  form  of  com- 
pression panipl^ia  axtd  the  rest,  do  dif)irulties  ari^e  in  di.stinguishing  cases 
of  caries  of  the  vertebrse  or  of  meningeal  tumor  ftum  those  of  simple  trans- 
vcfse  myelitis,  or  of  any  other  afTe(;t)un  of  the  interior  of  the  cord  limited 
to  a  particular  wgment  of  it.  In  deM-ribing  myelitis  I  liave  mentioned 
that  it  i.1  often  accom|>anied  hy  [gainful  icnsations  referred  to  various  parts 
of  the  body,  and  by  the  peculiar  "  girdle  feeling  "^phenomena  which  are 
Strictly  comparable  with  tiie  "  exiriiiMc  "  .tymptoms  of  a  comiiression  para- 
plegia, and  which  do  nut  necessarily  differ  from  them  even  in  degree.  I  am 
dispowd  frankly  to  .tdmii  that  in  some  cases  a  diagnosis  Iwiween  the  two 
forms  of  diwase  is  imiMwiible. 

It  is  chiefly  at  an  early  )>criud  tliat  a  rase  of  compreiBion  iiamplegia  might 
be  mistaken  for  one  of  rachialgia  or  jrue  vertd.  The  suggestion  luis.  indeed, 
been  made,  tl\ai,  considering  the  (reipiency  with  which  tliis  spinal  neurosis 
isBStociated  with  hysteria,  one  ought  to  lie  prepared  for  il.s  heing  now  and 
then  accomjunicd  hy  h)-stcric^d  paraplegia,  so  at  very  closely  to  simulate 
a  grave  discaw  of  the  vcrtehrx.  Itut  1  do  not  know  tliat  a  ca-te  in  point 
has  ever  been  recorded,  and  it  is  jirobable  thai  a  caiehd  examination  of  the 
patient  would  show  a  want  of  correspondence  between  the  a|>parcnt  tipper 
limit  of  the  lesion  in  the  cord  and  the  seat  of  tenderness  and  jsiin  in  the 
spinal  column.  When  unattended  with  paralyws,  cases  of  rachialgia  may 
generally  be  distinguished  from  those  of  imupienl  disease  of  tlie  boiKS, 
without  any  great  difficulty. 

PragHMts. — Most  forms  of  irompression  paraplegia  terminate  inevitably  in 
the  death  of  the  patients,  but  their  duration  \st  very  variable.  Accurdtng  to 
Lcydcn,  mnlignant  disease  of  the  vertchrns  c:ommonly  runs  a  course  of  some 
itbs,  or  even  of  more  than  a  year ;  it  kilU,  be  sa}-s,  by  a  sloo-  cachexia 
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nnd  wasting,  with  dro^,  or  directly-  by  interlering  with  the  t'''' 
nun,  wtien  iLi  nan  is  in  the  upper  cervical  veriebnc,  the 
preceded  hy  dcltriutn  andstupor,  for  which  no  ex[iliinaiioii  m 
lheauto]w>*.    Meningeal  tumorsare described  liy  EibuHlowerin 
fomc  ai>£y  en<l  in  eifiht  or  ten  months,  othen  in  from  two  '■ 
othen  last  longer  sliU,  even  lo  a  period  or  fifteen  j-can.     U 
vrilh  hix  statement  that,  in  one  of  the  two  in^tancrt  in  whirh  I  kiai 
inlcrrcri'd  vnth  by  a  growth  on  itH  exterior,  the  diirilion  wastiucn 
and  in  the  olher,  two  yeapv,  if  we  reckon  from  iht  lime  wbtn 
back  wn.%  fir^t  i-<iin]>lained  of,  and  t>oih  patients  may  Ix:  laid  to 
accidentally,  the  one  of  pneumonia,  the  other  of  lupporatiire  iti 
of  the  kidneys.     But  in  a  man,  aged  sixty-two,  who  had  a  nMl'|r"^i 
extending  from  the  vertebra;  into  the  spinal  rannl,  death  look  \ka 
few  day*  of  the  development  of  paraplegia,  and  not  more  this  !«■ 
inonllw  after  the  first  rompUint  of  fiain  in  the  front  and  s*da  c/  i 
He  was  so  florid  and  healthy  looking  that,  until  the  p.«nivt.-  - 
shriwctl  ihL-mselves,  I  thought  the  cane  was  one  of  hyporbi ' 

Trtatmtnt. — All  that  can  l>e  done  in  rasn  like  lh«  b-  ^1 

pain  and  lo  jircvent  the  development  of  cysiitt«  and  the  fonn  i'      ' ' 
The  application  of  nlieliadonnaoropium  planter  to  the  back,  man 
bliMcr.  may  meet  the  former  indication,  but  in  roost  cBM(  iDoqihu  l> 
given  inltrnally  or  .■niljciiianeoiisly. 

It    is  pruliablc  that  merrury  and    iodide   of  potaanam  aie 
curing  a  [xiraplegia  which  is  due    to  syphilitic  giimtnnla  presBflij 
growing  inlo,  the  coni ;  and    I  have  already  remarked  that  this 
should  never  be  omitted  in  any  case  which   can  possibly  be  c 

origin- 

The  only  other  variety  of  compression  paraplegia  in  which 
power  over  the  limbs  appean  to  be  possible,  is  tnat  due  to  Poii'»  i 
the  spine.     Of  such  cases  a  great  many  do  well;  among  sin  wfeio 
under  Erb's  obsen'nlion  dunng  the  year  before  he  wrote  hi*  ariide 
subject,  only  one  ended  fatally,  the  rcmainmg  five   being  ruroJor 
relieved.     Charcot  rcfeni  to   two  paiienis,  who  had  ihcir  lorer  liml* 
pleicly  paralyicd  for  eighteen  months  and   two  )Tars  rcspectivflv.JiJ 
nevertheless,  recovered  perfectly.     He  speaks  in  decided  lenw  u(  il* 
of  the  appHcaiion  of  the  actual  cautery  along  both  sides  of  the  fni)l 
spinous  processes.     But  it  seems  likely  that  all  other  plans  of  tititin«l 
in    fuHrrc.  be  superseded  by  Sayre's  method  of  applying  a  ^\i^tt^"^ 
bandage,  rolled  round  the  body,   while  the  patient  is  siisprndt^  *" 
head,  thin  and  armpits,  by  a  suitable  apparatus.     Cod-liver  oil  urf 
tonics  should,  however,  also  be  administered. 

One  might  well  have  doubted  whether  in  these  cases  ofc*n«>' 
verlebtM,  in  which  recovery  lakes  place  from  a  compression  parjilf*! 
inflammation  of  the  substance  of  the  cord  occurs,  such  as  I  li.i^c  >)' 
at  p.  ,198.  But  an  obsen-aiion  of  Michaud,  which  is  cited  by 
shows  ihal  this  really  is  so.  A  woman  who  hod  regained  the  mc 
for  more  than  two  years,  died  of  hip-joint  disease.  The  cowl,  rf 
of  the  spinal  aflection,  was  found  reduced  to  the  thickness  of  >  p" 
its  sectional  area  being  not  more  than  one-third  of  that  of  a  heallkyO 
the  same  region.  It  was  of  firm  consistence,  and  gray  in  color;  ii 
words,  it  seemed  to  be  affected  with  sclerosis  in  an  advanced  Si|^ 
microscope,  however,  showed  that  a  considerable  number  of  Dent 
possessing  medullary  sheaths,  were  embedded  in  the  thick,  dOK 
material  which  gave  it  these  appearances.  Only  one  of  the  , 
remained,  and  this  displayed  but  a  small  number  of  uninjured 
1  have  already,  at  p.  <|oa,  cited   ihis  case  as  proving   the 
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rwovering  from  mycUtw  ;  and  from   that  point  of  view  I  think  that   its 
imjiottanrc  can  hardly  be  ciuggcritcd. 

DifrusBO  Airecrtovs  or  thk  Spinal  Mkmiiranes. — TliiA  appc-anlo be 
the  mosl  tonvcnicnl  place  for  a  brief  meniion  of  cdlain  discnsre  which 
oiighl,  jicrhnpt,  in  stricincsN,  to  have  been  eniiraeraled  among  the  conditions 
giving  tw  loa  "cocnpresnon  paraplegia,"  but  which  dilTcr  from  the  rest  in 
not  being  limited  to  any  one  part  of  the  cord. 

SfiinaJ  Mi-ninsfitl  HtmorrHigt. — Kucepl  ;li  the  twiill  of  scvctc  injuries, 
which  come  under  the  care  of  the  stirgcon,  this  i-i  a  very  rare  lesion.  The 
causes  which  1  find  assigned  to  it  are  strong  bodily  efforts,  violent  emotions, 
the  suppitssion  of  a  hemorrhoidal  or  a  menvinial  Hux.  If  a  diagnosis  is 
to  be  made  during  life,  it  mtist  be  l»sed  nt>on  the  sodden  development  of 
the  Kympiontt,  and  upon  the  admixture  of  the  elTects  of  irritation  of  the 
cord  and  spinal  nerves  with  those  of  comprewion  of  these  structures. 
Cenain  canes  in  which  there  have  been  severe  »ain»  in  the  back  and  limbs, 
rigidity  of  the  ^ine,  and  ]>artial  paraplegia,  nave  been  attributed  to  the 
emision  of  blood  into  the  spinal  membraneK;  and  this  explanation  has 
not  lieen  regarded  as  invalidated  by  the  circiimstiince  that  recovery  ha« 
nlowly  taken  place.  But  it  would  seem  tlwt  in  other  cases  in  which 
meningeal  hemoirhagc  has  proved  fatal,  so  that  it  hiLt  Iwen  demonstrated 
in  the  pott-mortem  room,  the  symptoms  have  not  been  equally  charac- 
teristic. 

Atitt*  S^al  .\ffmngitis. — I  have  already  had  oc<ra.*ion  to  mention  the 
fiirt  that  mflammaiion  of  the  spinal  memlwanes  is  not  a  very  uncommon 
consequence  of  the  formation  of  a  deep  bed  sore  over  ihe  siicnim.  In  some 
ra*eii  the  spinal  canal  is  actually  opened  by  sloughing  of  ihe  fibrous  mem- 
brane which  closes  its  lower  end  ;  in  others,  |»erha[K.  (he  morbid  process 
extends  inward  along  the  canals  for  the  sacral  ner^-n.  At  least  four 
iiutances  of  this  kind  have  been  observed  in  the  |>o»t-mortcm  room  of 
Guy's  Hospital ;  and  probably  several  have  been  overlooked.  1  do  not  find 
that  any  definite  spinal  syrnptoms  have  t>een  noted  in  the  ca-ses  in  question. 

us  has  generally  been  diffuwd  among  the  nerves  of  ihe  cauda  equina, 
id  Ijcneath  Ihe  ^inal  arachnoid,  up  to  the  kwc  of  the  brain.  In  one 
•se  it  is  staled  that  the  infiammatory  products  lay  outside  the  iheca 
trtebralis. 

Other  fonns  of  acute   spinal   meningitis  are   those  which  accompany 

e  various  kinds  of  inflammation  of  the  membranes  of  the  brain,  and 

lich    will   be  fully  described  hereafter.     A   "  hem<irrh.igit    spinal  pachy- 

lingittt "  is  occasionally  found  in  associ.nion  with  a  similar  affection  of 

'the  cerebral  dura  mater.     Of  a  primary  acute  inliammntion  of  the  spinal 

membranes,  limited  to  them,  and  not  involving  the  encephalic  structures,  1 

have  no  knowlrdge. 

Ckrpnit  Spinal  MtHtHpfU. — This,  again,  is  an  affection  about  which  very 
lilile  seems  to  me  to  be  accurately  known.  Certain  local  forms  of  it,  occur- 
ring chiefiy  in  association  with  syphilitic  giimmala,  or  with  caries  of  the 
TcrtebfiP,  have  been  already  mentioned.  lint  it  sometimes  hapiiens  that  the 
whole  of  Ihe  spinal  membranes  are  found  matted  together  and  thickened 
round  a  cord  which  appears  to  be  perfectly  healthy.  I  once  miide  an 
autopsy  on  a  case  of  this  kind,  in  an  old  woman  of  seventy,  who  had  for 
abotit  a  year  been  suffering  from  a  slowly  advancing  paraplegia.  So  la r  as 
1  could  Icam,  she  had  had  no  spasms  of  the  legs,  nor  had  they  been  rigid ; 
she  lay  helpless  in  her  bed.  but  the  lower  liinl>^  Mill  retained  some  power  of 
fCDsation,  so  that  ^le  could  distinguish  heal  from  cold.  She  complained 
of  pains  in  the  legs  (especially  in  the  left  one)  and  in  the  lower  jKin  of 
the  abdomen,  but  it  did  not  appear  that  they  were  severe.     The  visceral 
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arachnoid,  when  it  had  b«cn  stripped  off  the  inner  xurfiice  of  the  dun 
mater,  was  found  to  be  as  thick  as  a  sh«et  of  writing  jLiper-  in  the  lo*« 
part  or  the  dorsal  region,  the  adhesion  of  the  membranes  to  the  cord  au 
particularly  close  for  about  an  inch  and  *  half  or  its  length.  The  iIimIl' 
ening  extended  upward  ttround  the  pons,  and  to  the  under  mrfacc  of  tlw 
cerclK'Uiim,  so  that  the  ccrebro-spinal  aperture  was  clowrd.  I  ilioughi,  a 
the  time,  that  the  absence  of  any  nwirked  irritative  syinptoms  might,  perhaps. 
be  due  to  the  fact  that  the  cord  itself  was  also  extensively  affecteti  ;  but  Dt. 
Frederick  'I  ayior.  under  whose  care  the  case  was  during  life,  has  since  toM 
me  that  he  could  delect  in  it  no  morbid  change,  except  that  the  libnm 
septa  entering  it  from  the  siirlncc  appenred  thicker  than  uwal. 

A  similar  case  was  recorded  by  Gull  in  his  well-known  paper  in  Or 
"Guys  Hpspital  Rtperti"  for  1856  (Cate  7).  In  that  insiance,  ripd 
flexion  of  the  leg^  was  a  marked  s)-mplom,  and  they  were  also  aiTccfed  inih 
frequent  spasms,  itut  it  is  not  clear  to  me  that  the  affection  could  hitY 
been  ratisfaclorily  diagnosed  from  a  transverse  myelitis  in  the  upper  dotal 
region,  with  exalted  susceptibility  (or  descending  lateral  sclerosis)  of  the 
part  of  the  cord  below. 

Some  tnodem  German  writers,  however,  describe  spinal  meningitis  si  of 
fmjuent  occurrence,  and  as  being  often  recognized  during  life  without  mwh 
difficulty.  It  is  characterized,  says  Etb,  at  ^rst  by  pain  and  stifTnen  in  the 
bock,  a  troublesome  "girdle  sensation,"  a  feeling  of  weight  in  the  kgs 
numbness,  tingling,  tearing,  or  dragging  pains  in  them,  and  cuianeois 
hyi>cra^sthesia.  After  a  time  partial  paraplegia  develops  itself,  which  lanev 
in  degree  from  day  to  day.  Erb  supposes  thai  such  ductuations  dcpnx) 
upon  alterations  in  the  quantity  of  flutd  effusion  within  the  spinal  canal,  t» 
perhaps  in  the  amount  of  blood  in  the  vessels  al>out  the  cord  ;  he  cvoi 
suggests  that  gravitation  of  fluid  into  the  lower  part  of  the  Iheca  vmcbniii 
may  make  the  patient  unable  to  move  the  legs  so  well  when  he  stands  Dp 
as  when  he  is  lying  down.  'I'herc  is  generally  but  little  impairment  of 
sensibility;  and,  according  to  Itraun,  the  sphincters  retain  their  functioni. 
Krb  speaks  of  the  morbid  change  in  the  membranes  as  being  usually  bol 
little  marked  ;  they  arc  more  or  less  thickened,  opaque,  and  adherent  to 
one  another ;  there  is  an  excess  of  fluid  round  the  cord.  Cold  is  said  to  k 
the  chief  exciting  cause  of  this  affection ;  it  has  often  been  observed  in 
oRicen  after  severe  Eatigtic  and  exposure  during  a  camjiaign.  It  then 
commonly  begins  acutely  with  fever,  passing  into  a  chronic  form  secondarilj. 
In  many  cases  it  afterward  becomes  complicated  with  m^xliiis,  and  ti)f 
peripheral  [tart  of  the  cord  beneath  the  pia  mater  sometimes  undngon 
sclerosis  in  an  annular  form. 

Ho«-  far  one  is  justified  in  maintaining  an  anatomical  diagnosis  oi  caws 
of  this  kind  is,  t  think,  vcr^-  doubtful  at  prewnt.  Itut  the  clinical  differ- 
entiation of  them  appears  to  lie  somenhat  important,  as  regards  prognose 
and  treatment.  I^^rb,  indeed,  says  that  a  good  many  prove  fatal  by  bed 
sores,  ( ysiilis,  or  exhaustion.  But  he  admits  that  others  recover  mon  or 
less  completely  ;  and  Itrnun  declares  that  the  prognosis  is  very  favoabk. 
if  the  acute  stage,  in  spite  of  the  increasing  paral)-sis,  be  treated  at  firat 
with  local  biccdmgs  and  local  cold  applications,  and  then  with  warm  baih«- 
Afterward,  when  paralytic  symptoms  alone  r«-mniD,  the  patient  shonkl 
begin  a  steady  course  of  thermal  baths,  the  brine  baths  of  Kehnx  or 
Nauheim  being  preferable,  for  which  places  the  English  equivalent  appcan 
to  be  Oroitwich.  Erb  endorses  these  statements,  and  declares  that  whci 
there  is  no  myelitis,  baths  at  high  lemi>eraiures  (98*-ioS*  Kahr.)  ate  w 
borne,  and  that  the  reputation  for  curing  spinal  paral^-sis  in  genera),  wbcM 
is  possessed  by  hot  springs,  is  really  derived  Irom  their  success  in  ihs 
particular  class  of  cases.     The  cold-water  s)'sicm  is  also  said  lo  be  lueful; 
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Hiuig  and  Erfo  have  found  benefit  from  paKinK  fcalvanic  currenu  along 
spine.     Iodide  of  poU^ium  n  (hv  chief  medicine  whtch  h  given  ;  ImiI 
food,  wine,  and  toaicsare  iinporuuit  auxili:trie>  in  the  ireaiinenr. 

Spastic  Paxaplbgia. — As  I  have  already  more  than  once  ktd  occuion 
to  point  out,  rigidity  of  the  paralyted  limbs  h  no  uncoinmoii  feature  in  ciises 
of  segmental  disease  of  t)te  cord,  whether  primarily  alTet:ting  its  «uhxtance 
or  secondary  to  compression  of  ils  sur&ce.  It  is  only  wheti  th«:  luwcKt 
lutnliar  centra  are  destroyed  that  the  lep  are  of  necessity  llaccid.  Tliiis  in 
paraplq;ia  from  aiicuUr  curvature  they  are  often  sjuxmotl [(tally  Hexed, 
whcttier  10  a  child  or  in  an  adult;  sometimes,  on  the uthr^r  hand,  they  arc 
ai  forcibly  extended.  Tliese  conditions  are  closely  related  tu  exaggerated 
reflex  [ihcnoiiiena,  such  as  are  described  at  p.  390 ;  an<l  I  think  it  is  reaion' 
able  tu  refer  them  to  an  exalted  susceptibility  of  the  spinal  centre.t  for  the 
lower  limli*.  Sir  William  Gull  has  recorde<t  one  ca-ne  of  chronic  »]>inal 
meninf;itts  in  which  there  vos  ricld  flexion  of  the  le;{S ;  I»ii  I  do  not  find 
any  evidence  that  this  symptom  is  particularly  common  when  the  tnem- 
bnne^  are  diseaised.  On  the  Continent,  since  the  publication  of  ceruiin 
obtervaitons  by  M.  Chariroi,  the  tendency  has  been  to  atiribiiie  the  Mij>cr- 
veniion  of  rijcidity  in  case^  of  paraplegia  to  descending  sc'leio»is  of  the 
later*)  columns.  But  it  is  admitted  that  the  anatomical  evidence  in  support 
of  this  doirtriivc  is  as  yet  inconclusive. 

Ill  the  fuTias  of  disea.<»e  of  which  I  have  been  speaking,  the  contraction  of 
the  limbs  b  obvioudy  secondary  10  paralysis  of  them,  for  it  generally  does 
not  lixttw  itself  until  the  fiaiient  has  already  lost  power  over  his  le^  for  a 
contidcrahle  time.  But  there  are  other  cases  in  which  rigidity  is  pment 
from  the  fini,  and,  indeed,  constitutes  the  moit  marked  symptom,  so  that 
il  may  seem  to  be  the  only  thinK  that  interferes  with  the  [latient's  standing 
or  umlking.  Thus  a  "  taln-s  dorsalis  .ifKumodtca  "  is  descrilwd  by  Charcot 
ox  an  irtdepcndeiit  spinal  alTi-ctiun,  and  V.tb  ^ives  to  the  same  compbini  the 
n.\me  of  '■  siojtic  s-pinal  [jaralysis."  These  writers  a^ree  in  ihinkinn  that 
iti  |>n>|ier  legion  is  in  all  proliability  a  svnunetrituil  primary  sclerosis  of  the 
lateral  columns — or,  j>eriia|»,  of  the  fiinder  t""^"*  of  them — leaving;  the 
nnttrior  (tray  cornua  intact.  Moreover.  Or.  Gee  has  recorded  in  the  "St. 
Ririh4>loiiiew's  Hospital  Reports,"  a  series  of  cases  presenting  somewhat 
dilTcreni  characters,  and  occurring  in  children,  liis  designation  for  them 
being  "tfXLi-lic  juiaplegia." 

The  de>cri]>lton  given  by  Chart-ot  and  Erb  is  that  the  lower  limbs  gene- 
rally a-iiumc  a  pwitinn  of  rigid  extension  and  adduction.  The  contraction 
may  vary  iiidctinilely  in  degree.  At  first  it  U  only  oi-cjtsionally  present,  and 
n  generally  lea  marked  when  the  patient  is  lying  down  than  when  he 
KtAntU  upright.  ThvA  one  of  the  earliest  symptoms  of  the  compbint  is  a 
|K:niliar  gait.  In  walking,  the  foot  is  lifted  with  diRiculiy ;  the  toes  are 
scrajxKl  altmx  the  Aoor  and  catch  against  every  inequality  in  the  surface ; 
ilie  «te)>  is  short  and  hesitating;  sometimes  there  is  a  peculiar  hopping 
movement,  the  body  l>eing  rained  upon  the  toes  at  cachsicp.  Very  often  the 
aitem|>(  to  vmlk  causes  a  tremor  in  the  foot  and  leg,  which  may  extend  to 
the  inmk  also.  The  back  may  be  arched,  and  the  head  thrown  backward, 
or  the  IhkIv  may  be  Iwnt  forward  over  the  toes,  so  that  there  is  danger  of 
falling,  eNjiecially  in  descending  stairs.  The  legs  feci  weak  and  heavy  and 
are  easily  tired.  Sometimes,  if.  the  patient  sits  upon  a  sofa,  his  lower  limbs 
Mick  out  before  him,  the  leet  not  touching  the  ground.  In  more  extreme 
cases  he  is  confined  to  tml,  and  is  perfectly  helple^.  His  knees  are  lightly 
prosed  together  and  cannul  lie  bent.  Yet  there  is  generally  no  impainncnt 
of  .sensibility,  ami  |iain  may  t>e  entirely  a.t>scnt.  The  bladder  and  rectum 
perform  their  functtons  naturally.     Crb  says  that  the  galvanic  and  fanidic 
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contraciiliiy  of  ihc  muscles  is  slightly  lowered.  On  the  other  hand,  he  Up 
Btrc&s  on  the  cunsiant  jircKnceofa  greatly exalledsiKccplibility  to  "  tendon 
reflexes."  Not  only  arc  the  common  raovcmcnis  indiiced  by  tension  of  tW 
/igamrn/um  paUlla  or  t(Hdo-A(hillit  exaggerated,  but  movements  can  be 
excited  (biough  such  tendons  as  those  of  the  tibialis  atititus  xaA  p&itifvi, 
the  biups  fem^t,  and  even  ihrough  various  aponeurotic  sliuclurts.  Ya 
there  is  not  necessarily  any  corresponding  Incre^tse  of  the  superficial  reiei 
movements  which  are  excited  by  cutaneous  impressions. 

llic  complaint  is  said  to  occur  chiefly  in  persons  between  thirty  aitj 
fifty  years  of  age,  and  in  men  more  often  than  in  women.  Erb  spca^  of  ii 
as  "very  frequent,"  Charcot  as  "not  very  common."  Its  caiccs  ir 
unknown,  unless  one  of  them  is  the  prolonged  action  of  cold  and  »■«.  lis 
development  is  jirogressive,  but  very  slow,  occupying  a  period  of  eight,  ten, 
or  fifteen  years ;  sometimes  it  remains  stationary  at  the  same  point  for  i 
length  of  time.  It  may  never  extend  above  the  hi)K,  or  it  may  at  Icoftk 
affect  the  lumbar  and  the  abdominal  muscles  or  the  upper  limbs.  Tie 
abdomen  is  then  prominent  and  hard,  and  it  is  separated  from  the  kxrtt 
part  of  the  chest  by  a  furrow  more  or  Icm  deep.  The  fingers  are  from  time 
to  time,  or  even  permanently,  clinched  within  the  palm ;  there  is  cxtcasiaii 
of  the  uxist  and  elbow  joints,  with  pronation  of  the  forearm  ;  the  arms  nuT 
be  fixed  rigidly  by  the  side  of  the  trunk.  One  lower  limb  is  often  aflcrud 
bt-forc  the  other,  and  the  contraction  may  then  spread  to  the  arm  of  tbc 
same  side  t>cfore  it  involves  the  opposite  leg.  Sometimes  the  upper  IhnlK 
arc  the  first  to  be  attacked.  Erb  says  that  It  rarely  happens — and  onlj  « 
the  latest  periods  of  the  disease — that  the  lower  limbs  are  rigidly  fleied. 
instead  of  being  extended. 

According  to  Charcot  and  Erb  the  only  real  difficulty  in  A'agiusa  i» 
fromdifsvminated  sclerosis  in  that  form  in  which  the  symptoms  of  aJlectioa 
of  the  higher  centres  happen  to  be  wanlinfj.  Charcot  adds  that  in  one  of 
the  cases  with  which  he  used  to  illustrate  his  lecture  on  "spasmodic  tabes" 
scattered  patches  of  sclerosis  were  found,  at  the  autopsy,  as  high  »  the 
crura  cerebri.  The  ^gnosis  is  said  to  be  favorable,  in  so  far  as  the 
complaint  has  no  tendency  to  destroy  life,  except  through  the  supervenlioo 
of  phthisis  or  some  other  intercurrent  disease.  As  to  ffatment,  Erb  hai 
seen  two  cases  almost  cured,  and  several  much  relieved  by  galvanic  ciirrvnti 
applied  to  the  spine.  He  also  speaks  favorably  of  the  "  cold-water  cure," 
and  of  ihc  gaseous  saline  baths  ("  Sool  baths  ")  of  Rehme  and  Njubcin. 
He  has  found  the  nitrate  of  silver  sometimes  useful  as  an  internal  medictDc, 
and  Charcot  recommends  the  bromides.  Strychnia  is  likely  to  do  ham 
rather  than  good, 

Ur.  Gee's  cases  of  "  spastic  paraplegia"  occurred,  all  of  them,  in  childiw, 
and  the  complaint  was  cither  congenital  or  began  in  early  infancy.  TV 
legs  were  always  afTccted  and  sometimes  the  arms.  TItc  contractions  corres- 
ponded in  character  very  closely  with  Erb's  and  Charcot's  descriptions.  Ur. 
Gee  lays  stress  on  the  fact  that  handling  the  limbs  increased  the  rigiditv.i 
Chloroform  relaxed  it  in  all  cases  but  one ;  in  that  instance  the  inuM:les  <i\ 
one  calf  were  a  little  wasted,  the  disease  having  lasted  eleven  years,  Tv 
one  patient  the  juice  of  con  ium  wasgiveu,  to  another  the  extract  of  bcUodoiiBa, 
but  without  any  good  results. 

Now,  on  looking  through  the  reports  of  cases  that  have  been  ti»d« 
obiCTvalion  at  Guy's  Hospital  during  the  last  few  years,  I  fail  to  find  an) 
that  answer  well  to  the  accounts  given  by  these  writers.  There  have  hca 
eight  or  nine  instances  in  which  a  contraction  of  the  lower  limbs  has  b«n 
apioarcntly  the  primary  disease,  but  they  have  occurred  in  patients  of  »ll 
ages ;  and  the  knees  and  thighs  have,  without  exception,  been  drawn  tni « 
a  stale  of  fiexurc  instead  of  being  stretched  out.     Any  BKempt  to  straighKUj 
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^^w  limbs  has  genersill)'  been  attended  with  great  suSering;  but  in  one  case 
— thai  of  R  mjtn  aged  thiity-ihrcc,  under  Dr.  Wilks'scarc — the  siepcnsion 
of  a  weight  of  fourteen  pounds  to  the  right  foot  led  Co  a  nurkcd  diminuiioD 
of  the  pain  ;  the  limb  was  bent,  so  that  ihe  heel  almost  touched  the  buitock, 
and  it  could  not  be  put  Kraight,  even  when  ehloioform  had  been  inhaled. 
But  the  point  to  which  1  am  most  anxious  to  draw  aiienlion  is  that  (he  ex- 
tract of  Calabar  6eaii  has,  in  three  or  four  instances,  appeared  to  remove  the 
rigidity  altogether. 

The  first  cj»c  io  which  1  observed  this  satisfactory  result  was  that 
of  a  boy,  aged  six,  who  was  admitted  on  August  19th.  1874.  He  had 
beea  well  until  three  weeks  previously ;   he  was  thirn  found  crying  with 

Klin,  and  it  was  thought  that  he  must  have  had  an  injury,  of  which. 
owcver.  there  wis  no  other  evidence.  He  lay  ou  his  right  aide,  with  his 
legs  drawn  up,  and  unable  to  move  Ihcm.  They  could  be  furcibly 
extended,  but  then  became  rigid.  The  expression  of  his  face  wras  indica- 
tive of  pdin,  and  he  had  complained  of  pain  in  the  back  of  the  head 
and  over  the  spine.  Sensation  was  unimpaired,  but  the  fjeces  and  urine 
were  ol^en  passed  into  the  bed.  He  could  cloie  his  hands,  but  with  a  very 
feeble  grasp,  and  sometimes  they  were  noticed  to  be  stifl*.  The  diagnosis 
waa  cbronii:  meningitis,  and  hydraig.  c.  creta,  iodide  of  poiauiuro,  bromide 
of  potassium,  and  other  medicines  were  given  without  any  renuli  up  to  the 
8th  of  October.  At  that  time  he  began  to  take  the  extract  of  phy^ostigma 
in  doses  of  one-sixth  of  a  grain,  gradually  increased  to  half  a  grain,  three 
times  daily.  Improvement  iiuicklysel  in)  the  hmUs  became  lets  rigid,  and 
be  r^ained  the  i>OHrer  of  moving  them.  On  November  jiAt  the  medicine 
was  cnanged,  cod-liver  oil  and  steel  wine  licin^  xutntituted  for  ihc  Calabar 
bean.  On  January  9th,  1875,  he  left  the  hospital,  being  then  able  to  walk 
foirly  well  without  assistance. 

In  1876  I  wa.>  a-tked  to  see  a  boy,  aged  fourteen,  who  was  under  Mr. 
Cooper  Forvter's  care,  with  contraction  of  the  thighj  and  Icgi,  which  had 
been  coming  on  for  six  months.  He  ap|>carcd  lo  sufTcr  inteiiihcly  from  lutins 
in  the  affected  limbs,  and  screamed  when  they  were  lourhcd  or  when  he 
made  any  movement,  so  that  he  allowed  no  rest  to  the  other  jKiticiics.  The 
legs  and  (highs  were  much  wasted.  Remembering  the  fonncr  case,  I  pre- 
scribed the  Calabar  bean  in  doses  at  ftnX  moderate,  but  which  were  quickly 
increased.  The  symptoms  at  once  began  to  subside.  He  was  after  a  time 
transferred  to  my  charge,  and  left  the  hospital  cured. 

On  October  jist,  1876,  a  woman,  aged  forty-one,  was  admitted  under  my 
care  with  a  spinal  affection  which  had  come  on  suddenly  two  months  before. 
She  firs'!  complained  of  pains  in  the  leg  muscles  and  then  of  stitTtiess  in  the 
)oints.  This  was  followed  by  great  weakness  and  wasting  of  the  lower  limbs; 
and  then  they  slowly  began  to  contract.  She  lay  in  bed  with  her  legs 
strongly  flexed ;  when  they  were  forcibly  straightened  it  gave  her  great  pain. 
Faradic  contractility  was  found  to  be  much  diminished,  and  she  had  partial 
loss  of  sensation  ;  she  could  not  pass  her  water.  She  took  at  firet  half  a 
grain  of  extract  of  phj-sostigma  three  times  daily;  after  a  week  this  dose 
wasdoubled,  and  fourda)-s  later  it  was  trebled.  By  this  time  she  could  already 
extend  her  legs  to  some  extent,  of  her  own  accord.  The  medicine  was  con- 
tinued for  a  month  and  then  some  tincture  of  iron  was  prescribed,  fty 
December  ijd  she  could  straighten  her  lower  limbs  perfectly  well.  In  the 
Oionth  of  February,  1877,  she  became  able  to  stand  and  to  walk  without 
help,  and  on  March  ist  she  was  discharged  cured. 

In  1878  a  sailor,  aged  twenty-eight,  came  into  the  clinical  ward  under 
my  care  on  May  a9th.  Fourteen  months  previously  he  had  been  in  a 
river  in  South  America  loading  timber,  and  had  repeatedly  got  wet  through 
and  allowed  his  clothes  to  dry  on  bim ;   he  said  he  was  well  used  to  getting 
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wet  with  sail  water  but  not  trith  fresh  water.  Four  or  five  days  after  he  l«(l 
off  thb  work,  h«  one  morning,  on  w-abiiig,  found  that  his  left  leg  was  uiS 
and  painful  in  the  ham.  As  the  rigidity  gntduatly  got  worse,  he  went  inio 
hos|iital  at  New  Orleans,  and  after  a  lime  it  )>avied  ofT.  He  retureied  lo 
work.  t>i:i  two  months  later,  the  weather  having  been  bad.  he  again  beg» 
tu  sulTer  from  siilTneia  and  pain  in  the  left  leg.  Pruently  the  right  onealw 
was  aiiacked.  They  both  became  weak,  and  for  six  weeks  before  adroi»oi 
he  could  not  walk  without  a  slick.  At  times  he  lud  short  attacks  of  con- 
vulsive twirchings  in  the  left  leg.  !  found  the  thigh  muscle;,  decidedly  rigid 
on  both  sideH,  esjieciatty  the  left.  After  leaving  him  for  a  few  days  wiihoo; 
trealment,  I  pnsiriliett  the  extract  of  Calabar  bean  tn  a  dose  of  a  quarter 
of  a  grain,  afterward  increased  to  one  grain.  Improvemeni  was  nui  it 
first  wry  striking,  but  at  the  end  of  thirty-four  days  there  was  hardly  aj 
rigidity  left. 

The  only  case  ibat  I  know  of  in  which  the  extract  of  t)hysoiiigma  pro- 
duced any  unpleasant  effects  is  one  recorded  in  vol.  xviii  of  the  "  Guf't 
//<rs/>.  ft/p."  A  boy,  aged  ten,  had  been  saffering  for  some  months  with 
paraplegia  before  rigidity  of  the  legs  set  in.  A  quarter  of  a  grain  of  the 
extract  was  ordered,  and  after  a  week  il  was  tncmocd  to  half  «  grain  ihr« 
times  daily.  By  misUke  he  took  n  grain  at  one  dose,  and  an  hour  afterward 
he  was  blue  in  the  face  but  perfectly  conscioos,  petspiring  profusely,  a  clar 
froth  coming  from  the  mouth,  the  pupils  of  natural  size,  the  hands  cold, 
numb,  and  almost  powcrlest.  He  had  an  emetic,  and  in  three  hours  hcwai 
as  well  as  before. 

The  In.'St  case  seems  to  me  to  have  been  one  of  myelitis,  apart  from  ibc 
tonic  spoKm,  which  wax  a  mere  complication;  but  i  he  other  ca'scs  just  rclJiecf 
seem  to  me  to  prove  that  (here  is  a  spinal  affection,  of  which  the  princijul 
symptom  is  a  rigidly  contracted  state  of  the  legs,  but  which  yet  fails  to  cor- 
respond with  the  rather  narrow  definitions  of  Charcot  and  of  Krb  alreadjr 
quoted.  And  I  would  propose  that  for  the  present,  at  any  rale,  Ihcy  should 
all  be  placed  in  a  single  category  under  the  name  of  sfaitU  fiarafiltgh. 
Whether  a  sclerosis  of  the  lateral  column  occurs  in  any  of  these  cases,  or 
even  in  the  whole  group,  may  be  left  doubtful.  The  fact  that  lecoveiy 
lakes  place  under  medical  trealment  is  perhaps  evidence  to  the  contrary, 
although  not  amounting  to  proof  What  weighs  more  with  me  is  the  circum- 
stance that  there  is  a  wide  class  of  neuroses,  of  which  I  shall  hereaficr  hare 
to  speak — all  of  which  arc  attended  with  spasms  of  one  kind  or  another— 
while  none  of  ihem  arc  as  yet  traceable  to  anatomical  lesions.  So  long  as 
ihey  are  regarded  as  due  to  functional  disturbance  of  the  nervous  centres,  1 
should  be  inclined  to  associate  spastic  paraplegia  with  them,  Kt  far  as  its 
pathology  is  concerned. 


SPINAL    PARALYSIS    ATTENDED    WITH 
WASTING   OF    MUSCLES. 


Acute  Atrophic    Paralysis— in    imfants — ih    adults — its    coubsk, 

SEylEl-A:.    ASATOMV,    AND    TREATMENT. 

Chronic  DifTused  Atrophic  Paralysis— its  coufse  and  anatomy. 
Progressive    Muscular   Atrophy — sviiProMs — terminatiox — treat- 
ment. 
Bulbar  Paralysis — progressive  muscular  atkophv  m  children. 
Lead  Palsy— DisraiBurmN — tremors — treatment. 
Pseudo*  Hypertrophic  Paralysis. 

Acute  Atrophic  Paralvsis.^Ih  rhe  lasl  century  this  afTcclion  wa* 
(jMrribed  by  Underwood  in  his  cclebniled  ircaii^ie  on  the  "  Dweases  of 
Children, "and  Jacubvon  Heine  jniblishud  a  monograph  on  it  in  1840.  Roth 
thiM  writer  and  afterward  Diichenne,  of  Boulogne,  exprcvted  the  opinion 
that  tiK  raute  of  infantile  paral)-tix  wns  a  te^ion  of  the  spinal  coi^.  Itut  ax 
autopsies  failed  to  reveal  any  morbid  change,  MM.  Killiet  and  llarthex  pro- 
poned the  name  of  "(laralyiicewenticlle."  Since  iS6_j,  however,  more  rc-fined 
hiMolofpcal  method*  have  shown  that  the  anterior  comiia  of  ihc  cord  arc 
dixeated.  Accordingly,  German  writers  now  designate  thcr  alTirctiun  "  jxilio- 
mydili^  anterior  acuta."  We  cannot  employ  the  old  name  of  "infanlile 
p«uul]>-i'i«,"  (>eranse  it  is  now  ascrrlained  that  the  same  form  of  disease 
occasionally  occurs  in  adiills,  but  since  wasting  of  the  affected  muscles  is 
one  of  the  princijial  symptoms,  we  may  call  it  Mu/r  aSraphic P'iralysii. 

K  child  who  is  about  to  suffer  from  acute  atrophic  [jiiralysis,  gcnerntly  at 
first  falU  ill  with  some  febrile  disturliance,  oppression,  or  drowsine.v;.  Some- 
times, however,  the  earliest  symptom  is  an  epileptiform  convulsion,  or  there 
may  be  spasmodic  Iwitchings  of  the  face  or  limbs,  grinding  of  the  teeth, 
and  rolling  of  the  cyo.  The  fever  usually  lasts  a  day  or  two,  but  it  may 
pass  off  in  a  few  hours,  or  it  may  continue  for  a  week  or  longer.  The  con- 
vulsions may  be  repeated  during  twenty-four  or  forty-eight  hours.  If  the 
child  is  old  enough,  he  may  com^ilain  of  pain  in  the  back  and  limbs. 

When  the  child  se«ms  to  be  gelling  Iwtlcr,  and  is  being  wjuthcd  or  dressed — 
or  perhaps  when  it  lirst  attempts  to  stand— the  mother  or  the  nurse  finds,  to 
her  horror,  thai  one  or  more  of  the  limbs  b  powerless.  It  may  have  gone 
to  sleep  at  night  with  full  use  of  its  arms  and  legs,  and  in  Ihc  morning 
one  or  more  of  them  may  hang  Rnccid  and  motionless.  The  affection  may 
be  a  moHcflrgia,  the  paralyzed  limb  being  generally  a  leg  (Volkmann  says 
the  right  leg),  but  sometimes  an  arm;  or  it  may  be  a  paraplegia,  or  a 
hemiplegia,  or  a  crossed  paral}-sis  of  one  arm  and  the  opposite  leg.  Not 
tnfrequeoliy  there  is  loss  of  power  in  all  four  limbs,  and  even  of  the  trunk, 
and  sometimes  they  are  attacked  in  succession  at  intervals  of  a  few  hours. 

Occasionally  the  initial  fever  is  very  slight  ;  it  may.  perhaps,  be  absent, 
aod  the  paralysis  be  the  first  symptom  that  the  child  is  unwell.  Uiit,  as 
might  be  anticipated,  there  is  no  ihermomctric  evidence  of  this. 

It  is  characteristic  of  acute  atrophic  paralysis  chat  the  affected  parts  are 
completely  relaxed.  No  reflex  movements  can  beclicitcd,  whether  by  stimu- 
lations of  the  skin  or  of  ibc  tendons.  On  testing  the  muscles  with  fatadic 
tnc  finds  that  their  contractility  becomes  markedly  diminished 
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within  the  first  four  or  five  days,  and  ihat  it  u  entiTcljr  extin^ubed  at  Ibe 
end  of  n  week  or  a  rortni|ht,  but  llie  su«:eplibilily  lo  ^Ivanic  current*  ii 
incrcAscd.  In  other  words,  "  the  reaction  of  degcncniHon  "  (w;c  p.  350)  it 
present.  Rapid  andcarly  wasting  of  the  muxclci;  takes  place.  Uiiiil  rccenily 
they  were  said  to  undergo  fatty  degeneration,  hut  in  reality  ihc  hitiotogicil 
changes  in  them  arc  of  »  different  kind,  corrcsjionding  exactly  with  those 
which  I  have  already  described  at  p.  351  as  following  some  legions  of  tbt 
nerve  trunks.  The  surface  of  the  paralyzed  limbs  is  cold,  and  they  an  pale 
or  of  a  livid  bluish  lint ;  the  volume  of  the  arlcml  pulse  in  them  is  sjid  by 
Volkmann  to  be  diminished,  and  Charcot  states  that  after  death  the  maa 
blood  vessels  arc  found  remarkably  reduced  in  siic. 

A%  a  rule,  no  impairment  of  sensation  can  be  detected ;  tbe  diild  ctiet 
lustily  as  soon  as  the  poles  of  a  galvanic  battctj-  arc  applied.  The  fnactkint 
of  the  bladder  and  rectum  ire  performed  normally  or  nearly  so,  and  bol 
sores  never  appear. 

Unlike  almost  every  other  form  of  paralysis,  lhat  now  under  consideraiiain 
shows  no  tendency  whaiet'er  to  a  slow  and  progressive  advance.  The  limbs 
are  often  attacked  one  after  another,  but  the  loss  of  power  in  each  of  ihea, 
although  not  absoluiclysudden,  becomes  complete  nilhin  a  few  hours.  Eib 
says  that  the  whole  development  of  the  difica^,  in  successive  outbreaks, 
may  be  protracted  over  a  week ;  it  generally  occupies  much  less  time. 

In  fact,  no  long  period  elapses  before  recovery  begins  to  take  pha; 
sometimes  this  i&  observed  within  a  few  days,  more  often  in  the  course  of 
two  or  three  weeks.  Even  muscles  which  have  to  some  extent  andergoac 
wasting,  regain  their  size  and  strength.  If  the  arms  and  the  upper  part  of 
the  trunk  are  alTecied,  ihcy  arc  particularly  likely  to  get  quickly  well.  In 
the  course  of  a  few  months  the  disease  may  entirely  diiap|>car.  ev)>eciall7 
when  it  was  all  along  confined  to  a  single  limb.  Some  writi-n  havediapoted 
the  claim  of  such  a  "  temporary  paralysis"  10  be  classed  with  those  foras 
in  which  there  is  permanent  loss  of  power ;  but  I  agree  with  Volkmana  in 
thinking  that  it  b  the  same  disease.  It  is,  however,  very  exceptional. 
AlmoM  always  the  recovery  is  incomplete.  It  goes  ou  for  a  month  or  eifhi 
weeks,  so  that  the  parents  of  (he  child  cherish  (he  most  pleasing  hopei; 
but  after  this  (he  progress  becomes  slower,  and  at  the  end  of  six  or  nine 
months  it  ceases  forever. 

The  condition  of  the  little  patient  at  Ibis  time  is  very  variable.  One  Unb 
or  two  may  be  powerless  and  shrunken  throughout,  or  the  affection  may 
have  become  limited  to  certain  segments  of  an  arm  or  of  a  leg.  As  a  rule, 
the  distal  pans  are  more  apt  to  suffer  than  those  nearer  the  tnmk.  Volk- 
munn ,  however,  .tpeuks  of  one  patient  as  having  a  mu£i:ular  foreann  attached 
Eo  a  humerus  like  a  stick,  and  Erb  says  thai  the  deltoid  sometimes  utflen 
alone.  Certain  mttxcles  exhibit  a  peculiar  independence,  now  by  remainitig 
paralysed  when  tho^e  near  them  get  well,  now  by  recovering  while  (he  mi 
are  undergoing  atrojihy.  Erb  mentions  thai  this  is  commonly  oliserved  in 
the  supinalor  longut  of  the  forearm,  the  tensor  /aicia  lata-,  and  iartorimt  of 
the  thigh,  and  the  tiMalit  antkut  of  the  teg.  When  a  muscle  waste*,  tke 
de.struclion  of  its  fibres  is  not  necessarily  made  manifest  by  a  corresponding 
diminution  of  its  ma^s,  for  interstitial  development  of  adipose  liffiue  oAn 
takes  place,  which  may  entirely  conceal  it.  Erb  says  that  this  is  panic*- 
larly  apt  to  occur  in  young  children,  and  that  a  muscle  may  actually  appear 
bigger  than  in  the  opposite  healthy  limb,  although  it  scarcely  contaim  any 
contractile  elements. 

Another  peculiarity  of  parts  affected  with  this  disense  is,  that  they  do 
not  grow  at  the  natural  race.  Hencca  paralyzed  limb  is  commonly  shorRned 
to  the  extent  of  an  inch  or  an  inch  and  a  half,  and  sometimes  by  as  muck  tt 
eight  inches.      Even  the  corresponding  half  of  the  pelvis  may  rctnain  1lnd^  ' 
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Tlte  bones  are  ihinner  uid   more  spon^r  and  iheir  proccMCi 

than  on  ihc  heallhjr  side.  Rcmtmbcrinf;  Hiliun't  obtervations 
fkid  to  ihe  arrnl  of  growth  io  the  (cci  of  putientu  sufTering  from 
fihe  hip  or  knee  joini,  one  might  be  dJ.ipoMii  to  refer  alt  these 
•t  Io  dtaasQ,  but  VolkmanD  says  thai  they  occur  even  when  the 
1  is  very  ptnM,  so  (hat  ihe  child  halt^  very  little  and  i»  on  its  legs 
He  has  seen  a  persiMent  failure  of  development  in  four  or  five 

"  lemporarjr  paralysis,"  in  which  all  tbe  muscles  recovered. 
»e  must  important  of  tltc  remote  effects  of  the  oiute  atrophic  pa- 
'children,aret))ecoatru<;tionsandderonni(ie«whirh  are  «o  commonly 
I  reineaibcr,  twenty  years  ago,  hearinji  Dr.  Wilks  insist  on  the  f^ct 

foot,  when  not  congenital,  is  tne  result  of  paratyni*.  and  not  primarily 
die  affection  ;  and  this  view,  which  was  opposed  by  "  ortliopiKdic" 
,  b  now  generally  accepted  by  pathologists.  But  it  was  reserved  for 
in  to  show  how  the  deformities  are  pr^iiccd.  Until  recently,  the 
ion  which  wai   accepted  was   that    contraction  wax  generally  the 

the  unopposed  action  of  the  antagonists  of  the  mtisrics  paralyzed. 
er  and  Volknunn  have  shown  that  when  there  i.s  Ion  of  power  in 
iroups  of  muscles,  it  not  inrre<|iicnily  happens  that  those  on  which 
lysis  is  most  marked  lie  wihin  the  open  angle  formed  by  the  dis- 
>t  of  llic  bones  at  a  joint,  for  example,  a  "  genu  recurv.ntiim  "  of 
e  concavity  is  directed  forward,  may  appear  when  the  <fuajrufpt 
is  powerle»,  or  a  "lali(»cs  equine  varus,"  when  no  contra^-iionscan 
Iked  by  galvaniting  the  calf  of  the  leg.  Volkmann  explains  these 
■bowing  that  they  are  in  part  due  to  the  inlliience  of  gravitation  ; 
'  weight  of  the  foot  caines  the  toe  to  point  downw.ird,  when  the 
ftgiintbe  air.  But  another  important  factor  is  the  gradual  strain 
U|,  in  eUottf  made  by  the  patient  to  employ  the  weight  of  the 

a  propelling  force.  Volknunn  points  out  that  when  a  person  whose 
Ucles  arc  paralyied  learns  to  walk  without  crutches  he  swings  the 
Orvard  so  as  to  extend  the  knee  as  fully  as  possible.  The  result 
Ifttra  time  the  ligaments  behind  the  joint  yield,  and  a  genu  rccur- 
kproduccd.  The  ariiculations  in  such  paralysed  limbsoficn  become 
Bfty  loose.  Lastly,  a  subordinate  element  in  the  causation  of  dcformi- 
>t  contraction  of  the  i>ew  connective  tissue  developed  in  the  interstices 
mtcd  niustHes. 
'  a//«jM/>  paralysis  tH  am  aJaU  develops  itself  in  most  respects  as  in 

Meyer,  of  Berlin,  is  said  to  have  been  the  first  who,  in  iS68,  recorded 
Tthts  kind:  Ihichenne,  Erb,  and  many  others  have  since  written 
e  wbject.  The  disease  seems  never  to  set  in  with  epileptiform 
DOS ;  twi  there  is  fever  of  greater  or  lets  inteniiily,  with  headache, 
M,  and  even  delirium.  For  a  few  hours,  or  after  a  single  night, 
I  esd  of  a  few  days,  one  or  more  of  the  limbs  becomes  paralysed ; 
Bs  there  is  a  transitory  bilure  of  tlve   bladder  :    there  is  not  the 

impairment  of  sensibility,  the  muscles  are  perfectly  relaxed  and 
iCcfMibilily  to  reflex  stimuli  is  lost.  Recovery  may  cither  be 
t  or  partial ;  in  the  latter  cose  the  affected  parts  become  contracted 
Ofoed.  but  not  to  the  same  extent  as  at  an  early  period  of  life. 
w,  there  cannot  afier«-ard  be  any  dilTerence  in  the  length  of  the 
I  the  two  side*  of  the  body. 

ii^. — Within  the  last  few  years  the  morbid  anatomy  of  the  disease 
t  very  carefully  studied,  and  probably  all  the  most  ewential  points 
a  Bccruined.     Coroil,  in  1W3,  was  the  firet  to  record  an  autopsy 

changes  were  found  in  Ihe  cord  1  but  the  body  was  that  of  a  woman 

been  paralyied  for  nearly  half  a  century.     So  far  as  is  known  this 

■ever  destroys  life  directly,     Erb,  indeed,  suggests  that  death 
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perhaps  sometimet  occun  before  any  special  symptonu  have  appeared  to 
indicate  the  real  nature  of  the  cxk  ;  and  therefore  lluit  a  miaute  esamiiu- 
tion  of  the  cord  should  be  nude  irheiievtr  a  child  mccumbt  to  cuavulMooi 
or  to  febrile  svmittoms  of  unknown  origin.  The  earliecl  iXMt-morteai 
examination  which  has  hitherto  been  made  was  bjr  Royer  and  Dim^uchloo. 
in  the  ca-te  of  a  l>oy  who  died  of  scarlet  fever  within  two  monitu  of  iIk  uniwl 
of  the  paralysis;  a  few  others  have  been  at  vanoiLS  peiiodK  itp  to  IwcDlj 
months.  The  rt^iillt  arc  Mimmcd  up  by  Krb  as  follows:  To  the  naked 
eye  there  is  generally  no  perceptible  alteration.  Sometimes  the  cord  tMo» 
rather  tough,  and  its  anterolateral  columns  a  little  shninkcn  at  the  letd 
of  the  liimhtr  or  of  the  cervical  enUtrgement.  Its  structure  may  be  xligbtly 
blurred.  The  fore  p.irt  of  the  gray  matter  may  be  whitt(>h  or  pink  and 
softened,  or  even  reduced  in  «iie,  the  corresponding  motor  nerve  roocs 
may  be  atrophic,  gray,  and  translucent.  The  microKopc  reveals  an  extensiwe 
area  of  morbid  change,  perhaps  even  one  inch  or  more  in  length,  in  this 
region.  It  is  sometimes  confined  to  one  anterior  gray  cornu.  sometimes  it 
involves  buth  of  tbcm,  according  to  the  distribution  of  the  paralytic  syiBfi- 
toms  during  life.  Granule  masses  are  generally  present  in  abundance; 
there  k  nuclear  overgrowth,  the  vessels  are  dilated  and  full  of  blood,  io 
other  words,  there  is  an  inftammatory  loflening.  But  the  most  striking 
change  is  a  more  or  less  complete  disappearance  of  the  large  multipolir 
nerve  cells,  many  of  them  thitt  still  remain  being  in  various  litagcs  of  atrophy. 
The  nerve  fibres  also  have  undergone  destruction,  even  to  their  axis  cylinders. 
At  the  periphery  of  the  alTecicd  area  the  nuclei  arc  often  massed  together  ie 
large  niimbor>,  so  as  lo  form  a  kind  of  capsule,  but  slight  diffused  Icsiooi 
are  discovcrnblc  throughout  the  gray  matter  of  a  large  part  of  the  cord, 
generally  in  the  whole  length  of  the  dorsal  region.  In  the  antero-Uteral 
white  column  there  is  but  little  to  be  seen  ;  a  slight  degree  of  scleroeb 
sometimes,  thickening  of  the  trabecule,  atrophy  of  a  few  of  tbc  nerve  fibres, 
granule  masses  scattered  sparingly.  Tbc  motor  roots  display  all  tbt 
appearances  of  "degenerative  atrophy." 

Where  many  years  have  elapsed  since  the  onset  of  the    paralysis,  tbt 
appearances  are  far  more  marked.      The   shrinking  and  atrophy  of  tbc 
anterior  part  of  the  cord  is  now  e\*idcnl  on  the  cut  surface,  especially  when 
the  affection  is  one-sided,  in  which  case  the  symmetry  of  the  two  halv«  bj 
lost.     The  an icro- lateral  column  may  be  obviou^y  gray  in  tint,  and  train-' 
lucent  as  compared  with  the  posterior  column.     Under  the  microscope  tte ' 
diseased  area  in  the  lumbar  or  the  cervical  enlargement  is  seen  to  cotuist 
almost  entirely  of  a  delicate  connective  tissue,   containing   an    immeiM 
number   of    corpora  amylacca,   but    now  no  granule  masKS.     No  oonnal 
ganglion  cells  or  nerve  fibres  are  at  this  stage  to  be  seen ;  any  remnants  of  ^ 
cells  arc  shrunken  and  pigmented. 

Tliat  a  local  alTection  of  the  spinal  gray  matter  should  set  up  mci 
violent  fever  as  we  have  seen  to  be  often  present  in  this  disease  is  surftfisiug: 
but  we  seem  to  have  no  alternative  but  lo  regard  it  as  symptomatic.  There 
may,  indeed,  be  a  ijuestiun  as  to  whether  the  myelitis  is  not  at  fir^t  diffused, 
and  whether  it  docx  not  dear  up  and  subside  throughout  the  greater  pvt 
of  the  cord,  while  one  jiarticular  region,  to  which  it  becomes  limited,  audct- 
goes  entire  desitruction. 

There  have  been  many  discussions  as  to  the  starting  point  of  the  aftc* 
lion,  whether  it  is  in  the  multipolar  cells  or  in  the  neuroglia.  Chucol 
insists  that  the  fact  of  its  strict  limitation  to  certain  regions  of  the  cord  it 
strongly  in  favor  of  the  former  view ;  he  also  sa)*!  that  at  wmc  )x>inti  the 
cells  may  be  found  duteaxed  while  the  connective  tisMie  remains  all  but  nORUl- 
£rb  thinks  that  (>erha|is  lioth  li.tsue*  become  simulCaneotKty  diseased. 

Etiology. — With  regard  to  the  fitiuM  of  acute  atrophic  paral)-&is  very  liitde 
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k&sypt  known.  It  is  lar  more  common  in  children  betireen  on«  and  four 
jnan  of  age  than  in  those  who  arc  oldiT,  but  it  not  jaiely  dcvcIo|iii  tbicli  in 
mfonts  from  six  to  twelve  months  old,  and  Uuchcnnc  ha^  rccurdvd  rxxs 
occurring  at  the  ag«  of  twelve  dnys  and  one  month  rvsptc lively.  The  two 
sexes  appi-ar  to  be  equally  tiabk-  to  it.  Whether  tcclhing  plays  any  part  in 
its  iciiolog)-  is  ^-ery  doubtful.  Wharton  Sinkkr,  an  American  observer,  found 
that  it  arose  ^'cry  much  more  often  between  the  months  of  May  and  Sep- 
tembcT  than  during  the  rest  of  the  year,  the  proportion  being  as  forty -tit:  ven 
cases  to  ten.  The  so-called  neuropathic  family  tendency  secnH  seldom  to  be 
prcscni.  Duchcnnc  says  thai  he  has  never  seen  ihisnJTecdon  in  Iwochildrea 
belonging  lo  the  same  fiimily,  and  the  few  cases  on  the  other  side  that  have 
been  published  may  proliably  be  mere  coincidences.  Those  who  are  attacked 
by  it  are  commonly  neither  rachitic  nor  scrolulous,  but  robust  and  healthy. 
Sometimes  it  is  directly  set  up  by  a  chill  ;  at  least  Erb  says  that  this  han  been 
demonstmled  beyond  dispute.  Sometimes  it  arises  during  convalcKeiioe 
firom  some  acute  disease,  such  as  scarlet  fercr,  mild  smallpox,  typhoid  fever, 
or  ague.  I'his  may  also  be  the  case  in  .-idults.  Some  years  ago  I  aw  a 
marked  casc  in  a  young  roan,  aged  twenty-two,  who  was  just  getting  better 
of  pleurisy.      In  women  it  m.iy  occur  during  the  |nierpcrnl  periods. 

I'he  </r'tf^iw/»  is  seldom  diRicult  if  one  keeps  in  mmd  the  clinical  history 
and  features  of  the  disease.  One  m\M,  of  course,  remember  that  other  fonas 
of  paralysis  may  occur  in  childhood  ;  perhaps  that  which  is  most  likely  to 
cause  a  mistake  is  a  peripheral  paralyxls  of  the  brachial  plexus  from  sleeping 
on  the  side,  or  from  pressure  by  a  band  fastened  tightly  around  the  arm.  In 
the  case  of  an  infant  brought  by  a  pcr^ion  ignoiunt  of  the  circumslancei,  it 
may  be  impossible  to  come  toa  positive  conclusion. 

The  prof^ih  must  always  be  guarded  ;  complete  recovery  is  rare.  When 
a  child  iirit  comes  tinder  obsei>'.»tion  -it  an  adv,inced  stage,  with  the  muscles 
already  wasted,  one  is  apt  to  think  that  the  issue  would  have  been  better  had 
treafmrnf  \Kvn  earlier.  But  if  it  is  placed  under  treatment  from  the  com- 
mencement, there  is  great  difhciilty  in  saying  how  far  any  improvement 
that  occurs  is  attributable  to  the  remedial  measures  that  may  have  been 
adopted.  The  application  of  galvanism  lo  the  spine  seems  to  be  (he  inoxt 
important  thing.  The  poles  must  l>e  large,  k^rb  advises  that  one  should 
be  placed  over  the  affected  part  of  the  cord,  the  other  over  the  front  of 
the  body  :  a  current  of  moderate  strength  may  be  passed  for  one  or  two 
minutes  at  a  time.  Afterward  the  |ianilyzed  muscle  may  be  galvanii«d  in 
turn.  Faradiiation  may  also  sometimes  be  UNcfut,  if  the  muscles  have  not 
tost  their  suscepiibiliiy  to  induced  cnrrenl.i.  Ivven  when  several  years  have 
elapsed,  one  must  never  hastily  conclude  that  the  electrical  treatment  will 
neccsEOrily  be  fniiiless.  It  now  and  then  liapjiens  that  a  very  few  applica* 
tions  produce  extraordinary  effects,  and  very  often  by  persevering  for  several 
weeks,  or  even  for  months,  one  at  length  altainti  considerable  success.  In 
one  case— of  which  I  unlbrlunately  have  no  notes — llie  internal  adminiH* 
tration  of  strychnia  was.  beyond  dispute,  the  means  of  rrsioring  to  a  child 
the  power  of  standing.  Shampooing  .ind  friction  with  stimulating  liniments 
may  sometimes  be  of  service.  Nourishing  food,  cod*livcr  oil,  and  tonics 
arc  matters  of  course.  For  the  avoidance  of  the  different  forms  of  con- 
tracture, recourse  must  be  had  to  meclianical  apparatus.  Volkmann  snvH 
that  drawing  up  of  the  limb  may  be  ]>revcnted  by  Eixtening  the  feet  every 
night  on  a  splint  with  a  AanocI  roller  and  carrying  a  strip  of  plaster  across 

the  leg. 
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'Chfouic   DiFn;sEB  Atbophic   Pakai-vsis. — Within  the  last  few  yeare 
writers  on  spinal  diseases  hare  begun  to  recognize  (ua  distinct  affection  a 
^rm  of  paial>-sis  which  was  first  described  by  Diichcnne  in  1849  and  1S53, 
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under  Ihc  name  of  •' parafysie gtntrale  spiitalf  anlMnrt  wkyw."] 
suggcslcd  tlut  it  nas  probably  due  to  an  2lrophy  of  the  ceikoC  it>i 
pny  comua ;  and  as  recent  otMen-ations  have  shown  that  tbot  kic 
infkromatoTy  change  in  this  pxn  of  the  cord.  Erb  propow  to  < 
A\SKasK  " poliomyelitis  anterior  sutaett/a  et  throniea."     It  bcrhui 
Ihc  most  suitable  designation  is  "chronic  diffused  aiiophic]nnl>«,"( 
onee  distinguishes  it  from  the  "  aevtt  atrophic  pataly«is  "  alKnlj^ 
and  also  from  Ihc  limited  forms  of  panlysis  which  are  usually  bran) 
title  of  "  progressive  miiscular  atrophy," 

Course. — It  geneially  begins  in  the  lower  limbs.     The  paiieMfKi 
ences  a  icnac  of  weakness  in  one  or  both  of  his  legs,  cspccu!Iiil| 
up  stairs,  or  if  he  attempts  to  walk  far.     At  the  end  of  a  fir*  dijvNj 
coiiiBC  of  some  weeks,  this  develops  itself  into  actual  ptnlyW)! 
obliged  to  keep  his  bed.     Before  long  the  upper  limbs  are  af 
the  fingers  and  wrists.     The  mui^clesof  the  trunk  abo  bc<:oiDc| 
that  he  cannot  »i  up,  and  has  difficulty  in  coughing  or  aiee(iuf,tf4| 
in  posing  his  ^x^. 

The  paralyzed  muscles  arc  absolutely  \ax  and  Ihceid.  No  n*»' 
mcnis  tanbeextiicd  in  them  by  irritation  either  of  the  skin  or  oft)*  > 
They  very  rapidly  waste,  so  that  with  a  tape  one  can  follow  ibt  to  < 
»iancc  in  the  calves  or  in  the  thighs  from  week  to  week,  unlil  tbeb 
to  be  covered  only  by  the  integuments.  When  clectrkal  tnti  «" 
to  them  they  arc  found  to  present  the  "  reaction  of  degenertiion  Ip  I 
Duchenne  long  ago  pointed  out  that  their  suscep«ibiliiy  to  faxiit ' 
is  extinguished.  Erb  and  others  have  shown  that  they.  nevertW*.* 
react  well  to  galvanic  currents,  but  with  the  peculiarity  thai  A.CX"  ■] 
marked  than  C.C.C.  (see  p.  345).  and  that  the  coninctions  at^* 
a  Ionic  character. 

So  far  there  is  nothing  in  the  symptoms  of  chronic  diAxd/ 
[Mrnly^is  which  ih  disiincitve  of  this  alTcction  rather  than  of  a  la^linil 
ing  uiJWp-anl  through  the  whole  substance  of  the  cord  from  la  |* 
(sec  p.  41 1 ).     What  shows  thai  the  lesion  is  limited  to  the  aoioisl 
it  U  the  absence  of  ana^lhesia,  the  retention  of  power  oter')''' 
and  rectum,  and  the  fact  that  there  is  no  tendency  to  the  ' 
bed  Kirn.     Erb,  indeed,  says  that  pains  in  (he  back  and  sligln  [ 
in  the  limbs  are  not  uncommonly  present,  and  may  even  k< 
of  before  the  paralysis  has  developed  itself;  but  on  teMing  tte< 
sen.iibiliiy  one  finds  it  absolutely  perfect,  or  if  blunted  at  all  ilB' 
in  the  smallest  posMble  degree.     At  the  commencement  ihot ' 
little  febrile  disturbance,  with  headache  and  digestive  dixinlcr, 
quickly  pass  off  and  the  patient  aftenrard  feels  quite  well,  and(*>k^ 
and  sleeps  as  usual. 

The  further  progress  of  the  disease  varies  in  different  caie. 
remains  for  a  certain  length  of  time  stationary  ;  that  i«,  it  ccavs  Ib| 
upward,  or  to  extend  to  fresh  sets  of  muacles,  although  those  ■ 
aflected  go  on  wasting.  Erb  says  that  sometimes  at  thi»  period  <l^ 
become  slightly  contracted.  But  at  last,  after  several  weeks,  1 
improvement  begins  to  be  observed ;  the  upper  limbt  regain  sMDtfj 
movements,  and  afterward  the  lower  liinlM  some  of  theirt.  AH  1^ 
place  very  slowly ;  months  pass  before  the  patient  can  feed  htinscll,< 
or  walk.  Sometiines,  however,  he  ultimately  becomes  as  muKalUl 
active  as  before,  but  sometimes  some  ]>ariicular  mu*c)e»  remaiD  «< 
the  rest  of  his  life  ;  according  to  Erb,  this  is  especially  apt  to  be  I 
with  the  pcronci.  As  recovery  goes  on,  the  electric  coniractiUf 
muscles  gradually  reappears. 

On  the  other  hand,  there  are  cases  in  which  no  change  for  del 
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ccurs,  but  in  which  chc  psratj'siK  cxtend«  upward  (o  affect  the  face  and  the 
tongue  and  to  interfere  with  drgltitition  and  with  respiration.  In  ihi§  way 
the  diseow  mny  leiminatc  faully  (rom  one  to  four  years  after  its  commence- 
ment. It  docs  not  appear  that  there  arc  any  special  indications  which 
might  enable  a  correct  prognosis  to  l>e  given  at  an  early  period  of  the  case. 

JliUelfgy. — Up  to  the  present  time,  only  two  autopsies  appear  to  have 
been  made  in  which  the  cord  was  examined  by  the  modem  methods.  One 
was  recorded  by  MM,  Comil  and  Lupine,  the  other  by  Dr.  Webber.*  In 
each  in^ance  the  multipolar  nerve  cells  in  the  anterior  gray  comua  had 
undergone  a  more  or  less  complete  destruction ;  there  were  evidences  of 
intlimmatory  changes  in  the  presence  of  compound  granule  masses,  the 
proliferation  of  the  cell-;  of  the  neuroglia,  the  accumulation  of  nuclei  round 
the  blood  vessels,  and  (he  tike.  In  the  an tcro- lateral  columiu  there  wai  a 
certain  degree  of  sclerosK  or  degeneration  of  nerve  fibres.  The  motor 
nerve  roots  and  the  muscles  were  in  a  state  of  extreme  atrophy.  In  other 
words,  the  morbid  anatomy  of  the  disease  appean  to  correspond  exactly  with 
what  might  have  been  anticipated  on  theoretical  grounds. 

With  regard  to  the  aMagy  of  chronic  diffused  atrophic  paralysis, 
nothing  is  as  yet  known.  It  is  especially  apt  to  occur  in  persons  between 
the  ages  of  thirty  and  fifty,  but  in  this  it  resembles  several  other  spinal 
afTcctioDS.  It  has  sometimes  appeared  to  be  the  result  of  cold  or  of  an 
injury  to  the  back,  sometimes  to  be  attributable  to  intemperance  or  to 
sexual  excesses." 

The  irtdfuwwV  is,  in  well-marked  cases,  easy.  The  only  afTeciion  that 
closely  icscmbicsit  is  the  diffused  form  of  paralysis,  which  sometimes  oc<:urs 
in  persons  poisoned  by  lead.  There  may,  indeed,  be  a  question  whether 
this  is  not  dependent  on  the  very  same  change  in  the  anterior  gray  comiia 
of  the  cord ;  whether,  in  fact,  we  ought  not  rather  to  enumerate  chronic 
plumbism  among  the  causes  of  the  disease  now  under  consideration.  I 
believe  thai  the  only  distinctions  are  the  presence  of  the  charac  I  eristic  tine 
upon  the  gums,  and  of  other  effects  of  the  metal,  such  as  colic,  sallowncss  of 
complexion,  and  gout.  Erb  sap  that  he  has  seen  two  coses  of  paralysi;i 
limited  to  the  upper  limbs,  which,  in  the  absence  of  all  evidence  of  lead 
poisoning,  be  was  obliged  to  regard  as  instances  of  a  primary  "polio-myelitis 
anlerior,"  limited  lo  the  cer\'ical  part  of  the  cord. 

The  IrfalmenI  of  the  disease  appears  to  be  that  of  chronic  myelitis  in 
general ;  the  chief  remedies  being  iodide  of  potassium,  eigot,  and  the 
application  of  galvanism  to  the  spine. 

Progressive  Muscular  Atrophy. — In  1850,  a  French  physician.  Aran, 
described,  under  the  name  of  "  atrophU  museulaire  progrtuif'*  an  affection 
which  he  believed  to  have  been  altogether  overlooked  by  previous  writers, 
and  of  which,  indeed,  only  a  ^c'^  instances  had  before  been  recorded,  chiefly 
by  Abercrombic,  Sir  Charles  Bell,  and  Romberg.  Three  years  later  Cru- 
vcilhicr  wrote  upon  the  same  subject.  Aran's  designation  h.is  ceased  to  be 
strictly  appropriate;  but  it  is  still  almost  alwaj-s  used,  and  I  think  it 
b  decidedly  belter  than  those  that  have  been  proposed  instead,  among 
which  may  be  mentioned  "  wasting  palsy,"  "  Cnivcilhier's  paralysis,"  and 
"amyotrophic." 

Chief  among  the  symptoms  is,  in  fact,  muscular  atrophy,  and  this  is  the 
more  conspicuous  because  it  often  affects  a  single  fleshy  mass,  or  even  an 
isolated  muscle  or  a  part  of  a  muscle,  while  others  close  by  remain  as  well 
nounriwd  as  ever.  In  the  large  majority  of  instances,  the  upper  limbs  arc 
iint  attacked.  Aran,  whose  sutenwnl  is  generally  ukcn  as  fairly  repre- 
senting the  truth,  found  that  this  was  the  case  in  nine  among  eleven 
•  [•■  Tram.  American  Ncuralegiiai  At$iM.,"  vol.  i,  p.  a. — Ed.] 
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patients,  and  that  in  seven  of  them  the  right  ann  was  that  in  vhidi  ifa 
[lisea^  bcfnin.  The  propoRion  cannot  yet  be  fixed  triih  absolute  aooinuy, 
1)t!<uuK  it  is  still  doubtful  whether  all  the  cases  in  which  the  wasting  \i 
first  obaerved  in  the  legs,  really  belong  lo  the  wmc  category.  Thus,  i<)ictns 
Duuhenne  says  that  he  met  with  only  two  such  cases  out  of  159,  Hammoiid, 
of  New  York,  speaks  of  having  had  eight  in  a  total  of  twenty-five.  Du- 
chenne  hiiruwlf  saw  one  patient  in  whom  the  disrave  began  in  tbc  laov- 
lumhaUs.  and  one  in  whom  the  pectoralts,  ihc  traf-fui,  and  the  /Mimm 
dorsi  <ltuppcarcd  before  the  arms  became  involved.  The  apparently  capti- 
<:ious  way  in  which  the  atrophy  is  sometimes  distributed,  is  shown  In 
aiuithcr  of  this  writer's  cases,  in  which,  even  at  an  advanced  stage,  no 
:nuM;leti  of  the  upper  limbs,  except  Ihc  tu^naleret  l^ngi,  were  aliacktd 
Conversely,  Trousseau  mentions  a  patient  of  Brcionneau's,  an  old  lady,  aho 
retained  power  over  none  of  her  muscles  save  (hose  of  ibc  right  index  fin)^. 
She  cuuld  not  speak,  but  with  her  finger  she  picked  out  uf  a  heap  of  tcllen 
those  which  she  required  to  form  wonis  and  sentences,  and  in  this  way  in 
maiie  her  will. 

As  a  rule,  hown'cr,  progressive  muscular  atrophy  begins  in  the  muscks 
of  one  particular  reg^ion,  namely,  in  the  small  muscles  of  the  hand,  and 
eaiKxially  in  those  which  constitute  the  ball  of  the  thumb.  Before  paaing 
to  (he  forearm,  it  commonly  spreads  from  the  thenar  to  the  hypothcnar 
mu<icles,  and  also  to  the  lumMtaUt  and  itUtressei.  Or,  sometimes  <I 
uppc.irs  first  of  all  in  the  litlloid  and  other  scapular  muscles.  A  curiovs 
cirtiumstance  is  that  when  it  attacks  the  trapniui  it  always  leaves  the 
anterior  part  of  the  muscle  uninjured ;  and  another  pcculianiy  is  that  ihc 
/nVf/i  usually  escapes,  even  when  all  the  other  fleshy  masses  in  the  uppn 
limb  have  wasted  away.  The  patient's  arm  then  hangs  helplessly  by  he 
side,  he  cannot  raise  it  by  any  muscular  effort ;  if  he  wishes  to  lay  hold  of 
anything  he  has  lo  swing  it  forward  with  a  jerk,  until  his  fingers  aie 
brounht  into  contact  with  it.  His  hand  often  presents  the  "griffin"  w 
"  bird-claw  "  deformity,  described  at  p.  350.  His  power  of  prehension  is 
gre-Jlly  diminished,  especially  when  the  effoneHi  is  atrophied.  Instead  of 
beiuR  able  to  grasp  an  object  between  the  fingers  and  the  thumb,  he  has  10 
fix  it  as  well  as  he  can  within  the  hook-like  concavity  formed  by  tbc  fingcis 
alone. 

Whatever  inay  be  the  starting  point  of  the  disease,  it  in  most  cases  Mxrn 
afterward  shows  itself  in  the  corresponding  muscles  on  the  other  side  of 
the  body.  Uul  sl>metlmc.^  the  symmetry  of  its  disiribiicion  is  very  incoD- 
plctc  ;  so  that,  for  instance,  one  forearm  and  the  opposite  upi^er  arm  may 
be  Ihc  regions  princi|)al!y  affected  by  it.  Having  spread  more  or  ka 
generally  over  the  upper  timl»,  it  at  length  passes  to  Ihc  neck  and  to 
thciiunk;  the  lower  limbs  almost  alwa)-s  remain  intact  until  a  very  Ute 
period. 

The  loss  of  substance  in  the  muscles  is  commonly  conspicuously  visible 
throuj^h  the  integuments.  The  ball  of  the  thumb  is  flat,  and  there  is  an 
obvious  hollowing  of  the  metacarpal  spaces,  especially  of  that  which  lies 
between  the  thumb  and  the  forefinger  ;  or  the  shoulder  has  lost  its  Atllnev, 
ihe  bones  forming  shaqi,  ^.ngiilar  prominences ;  or  the  normal  rounded  Cim'et 
of  the  forearm  arc  rujilaced  by  shallow  depressions.  But  in  stout  person 
the  wasting  is  not  nln-^iys  thus  easily  to  be  detected  by  the  eye.  It  b  DOl 
merely  concealed  by  the  overlying  ht ;  there  is  often  an  actual  new  growth 
of  adipose  tissue  in  the  interstice*  of  the  affected  muscles ;  and  as  at  tbc 
same  tmic  a  tough  fibrous  material  is  present,  the  part  sometimes  feels  i|uice 
as  fleshy  and  firm  .u  in  the  natuml  state.  Thus  Trousseau  relates  a  case  ia 
which  he  could  not  account  fur  a  lo»  of  power  in  the  arms  and  elsewhere, 
until  Duchennc  jiointcd  out  to  him  what  he  had  altogether  overlooked,  that 
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dritotd  nnr)  several  other  musc^Ies  had  un(leij;rMic  atrophy.  The  A{>pli- 
caiion  of  a  fnnutk  riirrent  muy  at  un<:e  clesr  iiii  .ill  douht,  if  the  diiteaJK  is 
in  a  siifliricntlj-  ailv;ince<l  stage  ;  or  a  liltle  |>ortion  of  muitcular  tiwMc  may  be 
removed  Cor  ini<:nMni[iK'3]  examination  tiy  Middcldoqjlf's  "  hnrjioon,"  or  by 
thichcnnc"*  ''citi|iin1e'|H4re." 

The  functional  weaknem  in  the  afTectetl  miiuclcs  i«  tncre<»cd  by  fatigue, 
and,  to  a  remarkal>le  extent,  by  cold.  More  than  one  patient  ha'i  told  me 
that  when  Marm  in  lte<i,  after  a  night's  rest,  hi*  hand^s  fell  a'*  strong  as  ever. 
During  the  day  the  hand.s  and  fmgcn  often  look  i»lc  and  blue,  and  they 
are  cold  to  the  towh.  Jircoud  and  othen  have  taken  thcrmomeiric  obser- 
vatioivs,  from  which  it  a|i{icart  that  the  teinjieniture  ii>  nolablv  lovrer  on  the 
side  on  which  ihc  nituclcs  are  the  miire  wailed  ;  it  in  nid  that  a  difference 
can  somclimci  l>e  delected,  even  Iwtween  ihe  two  axilla:.  Sometimes  there  is 
an  cxcwvive  necrrtton  of  sweat.  All  these  symplomit  are  referred  by  Leydea 
to  disturbance  of  the  vaso-motor  nervet.  In  itereral  in.stancex  a  connacted 
State  of  the  pupil*  i.s  recorded  a»  having  been  noticed. 

A  symptom  on  which  some  writers  have  laid  great  Jttress  i$  the  occurrence 
of  transient  "  fibrillary  tremon,"  or  slight  <juivering  movements  limited  to 
particular  fasc ictili  of  tlie  miiMrle*  involved  in  the  disease.  They  may  cither 
be  spontaneous,  occnrring  when  the  pan  ii  perfectly  at  r«t,  or  one  may  elicit 
them  by  giving  the  skin  a  .imart  tap  with  the  finger.  All  observers  now 
admit  ibal,  «o  far  from  lieing  pathognomonic  of  any  one  affection,  they  may 
be  seen  under  vanotiK  HrciimHtances,  and  even  in  healthy  [lerKons,  if  cartfully 
looked  for.  Tlitnc  which  follow  tapii  upon  Ihe  surface  of  the  miiricle  are  par- 
ticularly well  marked  in  jKilientH  who  ate  emaciated  by  pulmonary  phthisis 
or  any  similar  di«eai>e.  But  it  would  appear  that  in  prognrwivc  mu^ulur 
atrophy  the  uponianeoux  fibrillary  conlraciionii  mmetimcs  lar  exceed  those 
which  occur  under  other  conditionit,  producing  percqitiWc  movements  of 
the  limbs  and  atirai  ting  the  notice  of  tne  patient,  although  they  arc  attended 
with  no  pnin.  It  i*  said,  too,  that  they  sometimes  afford  the  earliesl  indica- 
tion of  tne  extension  of  the  diKea.se  to  a  fresh  group  of  musrio.  Duchennc, 
however,  fotmd  them  aincni  in  about  a  ftl^ti  of  the  <uL'(es  that  came  under  his 
observation. 

The  cutaneous  «ens1bility  is  altogether  intact ;  there  is  no  pain  in  the 
affected  parts ;  nor  are  any  subje<-tive  ^ntatioiu  of  numlinesit  experienced. 
This,  at  least,  i»  what  Charcot  xty»  of  tliat  fonn  of  the  dlseam;  which  he  terms 
"  protopathir,"  and  which  alone  is  under  consideration  now.  L'rydco  and 
other  writers,  whde  {Minting  out  that  imjiairment  of  .■iensalion  n  compara- 
tively little  marked  in  |)ro|>oriion  to  the  must^ular  wasting,  have  yet  described 
■  partial  anasthetia  as  of  rather  freiiuent  occurrence.  But  they  doubtless 
included  certain  other  afTerlions  which  Chart^ot  has  recently  shown  to  be 
both  clmically  and  pathutogically  distinct,  and  of  which  I  shall  give  some 
account  further  on. 

It  is  not  in  every  case  that  progressive  muxcular  atrophy  manifests  a 
tendency  to  spread  from  one  group  of  muscles  to  another.  On  the  con> 
ttary,  it  may  rcm.iin  for  many  years  limited  to  those  muscles  which  arc  first 
attaclted  by  it.  But,  as  we  have  seen,  ii  oRen  extends  fmm  the  limbs  to 
the  trunk  ;  and  then  it  is  very  apt  to  dcatroy  life  by  interfering  with  the 
respiratory  mnvemenls.  One  should  always  carefully  observe  the  condition 
of  the  tnlercottaU,  and  also  that  of  the  diaphragm.  If  the  former  muscles 
fail  to  contract,  the  upfier  two-thirds  of  the  chest  cease  to  expand,  and  the 
act  of  expiration  is  proportionately  shortened.  If  the  latter  is  atrophied,  Ihc 
epigastric  and  hy|>ochondriac  regions  arc  drawn  in  during  inspiration. 
In  either  Ga.se  the  |i3tient  has  frequently  to  slop  between  his  words, 
to  take  breath.  He  h.tt  difficulty  in  crying  out  and  in  singing,  and  the 
attempt  to  cough  or  to  meeie  causes  him  great  distress.     An   attack  of 
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bronchitis  ix  alinast  inevitably  fatal,  ao  thai  the  greatca  oni 
tskim  to  pnitei'i  him  hom  expomrt  to  cold.  Not  infTeqacailf  ihcj 
cwtftl  inti»cla  ojkI  the  diaphragm  fail  niDultnncouUy ;  iimI  tiio.  i 
disease  odrances,  auRocalion  becoineii  inevitable.  Satnetiin»,  m  Atj 
hand,  the  duea«e  proves  fiital  by  spreading  to  the  mtisclcs  o(  ibt  t 
of  the  pharynx ;  the  symjitoms  which  are  then  obsencd  mlJ  1*  | 
described  under  ttve  head  of  "  pro^rosive  tnilbsr  panlj-SH."  tnMi 
infttsincui  death  occurs  by  phthisis  ur  pneumonia,  or  an  miocimtsti 
of  enteric  fever.  Its  duration  is  from  two  or  three  to  asnuayBi 
years. 

With  repird  to  the  eauies  of  pro^reative  miucular  atropli^,  tkicl 
much  uncertainty.     It  occtiri  chiefly  in  young  adults;  acconlingeiM 
the  mean  age  i»  about  thirty-two  yearn.     It  is  far  morccomaMO  i- 
in  females.     This  fact,  howeier,  may  be  r^aided  from  two  poun 
Charcot  and  many  other  wtitcts  think  thai  the  disease  is 
mittcd  by  inheritance,  and  esjwcialljf  in  the  mole  line.    ThM 
miffiion   Mmelimes  occun   is,    I   think,    indU)Nilnble ;   but  aiKiUi 
that  the  majwHty  of  the  supposed  examijle*  have  really  bebtfdl 
difTerent  alTectinn,  which  will  presently  be  docribed  under  Ik  i 
pseud  o-hypeitro^hic  paralysis.     On  the  other  hand,  over -use  of  ihei 
leading  to  exhaustion  (of  them  or  of  the  corTes})Qnding  tfiioal  i 
o^en  made  char^eoble  with  the  dltease,  as  when  it  occurs  in  a  hull 
in  a  cobhlei,  or  in  a  saddler ;  and  this  would  naturally  be  taott  am 
men,  although  washerwomen  are  mentioned  ax  furnishing  txamplaitlH 
|>crMins  of  the  weaker  k-x.     But  here,  again,  conficiun  may  han  t 
the  admixture  of  i:ases  of  "writers'  rramp"  with  those  of  tbeiT.     " 
under  cohMderation,  since  until  recently  the  tn-o  diseases  were  o'lr 
under  the  vague  deugnation  of  "scrivenen'  jaL-cy,"  at  pretctf  lUlJ 
disuse.     I  have  often  seen  progreMive  imiwular  atrophy  in  pnwmi' 
in  no  way  ovcrfiligucd   ihcir  mtncles,  and   I  doubt  wScthtr  ibt  i 
between   the  «n[>iici:>(.-d  cauKc  and  its  efTecl  is  nol  merely  one  of  i 
coincidence.  Ur.  WiUi.im  Rul^crtx  and  others  spcalc  of  cold  aadiil  I 
the  back  of  the  neck  n.s  •iumeiimn  netting  up  the  disease  ;  b<it  Chaa*t 
to  be  right  in  thinking  that  the  cases  tn  point  which  have  hiAffie| 
recorded  have  not  really  been  instances  of  progressive  idukuIai' 
strict  sense  of  the  term. 

The /a/M^fgy  o(  thix  affection  has  only  lately  been  placed  a>>1 
factory  footing.      Roth  Aran   and  Cniveilhicr  originally  soppn^ ' 
was  primarily  a  disease  of  the  muscles,  but  the  latter  modified  ho  *(' 
when,  in   1853,  he  foimd,  in  the  celebrated  case  of  a  rope  tUxa  1 
Lccomte,  that  the  anterior  roots  of  the  s]>inal  nerves  were  pti  t'^i 
phicd.     The  |ire[>aration  from  this  rase  i-s.  I  believe,  one  whtch  I  ^Oti 
afterward  ■ww  pn-sc-rved  in  the  Mus^c  Diipuytrcn.     Howoer.  ^' 
Tcnce  of  such  a  morbid  change  in  a  number  of  isolated  nerve  «<*' 
pendcntly  of  any  other  lesion,  would  be  scarcely  conceivable,  "k^JJ 
relatively  small  numlwr  of  motor  fihres  in  the  jtcripheral  ininkiK*'^ 
easy   to   undentand    why  in    their  case  a  similar   olTectioD  slaill'' 
notice,  sti|)p(wing  it  to  be  presi-nt.     And  I  believe  that  those  wfco.l 
time  of  Cnivrilhicr,  have  doubted  the  "myopathic"  origin  ofit*' 
have  alwayri  thought  that  it  would  ultimately  be  proved  to  have  tel 
the  cord.     So  lately  as  1873,  l-'riedreich,  of  Heidelberg,  devolri*^ 
volume  lo  the  *iip(iort  of  the  former  view,  and  (ffoposed  to  (cml*'' 
tion  a  "  I'olymyoMtis  chroiii<n  progressiva.*'     His  chief  argumeM M> 
the  spinal  legions  which  had  in  certain  cases  been  found  were  •cyj 
in  their  naiure  and  in  their  exact  |)osilion.  and  that  they  miglil  ' 
attributed  to  the  extension  of  an  inflammatoiy  proceas  upwud 
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nervo^.  But  about  Ihr  same  time  Charcot  devoted  five  of  his  lectures  to  this 
sib)rct,  and  he  has  shown  beyond  di&pute  not  only  that  the  most  lypital 
form  of  progrensivc  mirioilar  atrophy  in  one  or  both  upper  limbs  i^  due  to  a 
particular  change  in  the  corresponding  anterior  gray  horn  or  horns,  biit  also 
that  otht-r  clinical  variciic;  of  the  complaint  can  be  assigned  to  separate  and 
distinct  affections  of  the  spinal  cord. 

It  seems  to  nK  that  one  thing  which  has  introduced  a  laige  amount  of 
obscurity  and  confusion  into  the  study  of  this  disease,  has  been  the  adoption 
by  subsccjuent  writers  of  a  phrase  of  Duchcnne's,  according  to  which  it  ia 
charactcnwrd  specially  by  a/rofhy  vi'lhoiti  paralysis.  TTic  great  electro- 
(hcmpeuiist  ultimately  atandoned  the  myopathic  theory  of  its  origin  u'hich 
he  had  at  first  su|>poncd,  b\it  he  nevertheless  continued  to  maintain  that  there 
was  no  failure  of  "nervous  MtVor  action."  He  thought  that  the  multipolar 
cells  of  the  anterior  comua  naturally  possessed  two  mdependent  functions, 
the  one  motor,  the  other  trophic,  and  he  supposed  that  the  IrcphU  function 
alone  WHS  interrupted  by  the  lesion  of  progressive  muscular  atrophy.  He 
asserted  that  the  loss  of  power  was  always  proportionate  to  the  degree  of 
wasting  which  w»s  present,  and  that  any  muscular  fibres  remaining  at  a 
partii  ular  time  would  alwa)-s  obey  the  will,  even  though  they  might  not 
~  accecd  in  overcoming  the  resistance  opposed  to  them  so  as  to  effect  a 
isiHe  movement.  In  proof  of  this  doctrine  he  appolcd  to  the  fact  that 
fnmdiz.ilion  of  the  affected  muscles  would  cause  contractions  in  them  even 
when  their  substance  had  undergone  the  most  extreme  wasting,  provided 
that  some  fibres  were  siill  undestroycd.  Now,  it  is  certain  that  the  main* 
tenanre  of  a  normal  electro- muscular  contractility — which  Duchennc  for- 
merly maintained  to  be  the  condition  in  progressive  muscular  atrophy — 
would  be  m  flat  contradiction  with  what  is  observed  in  all  other  affections 
of  the  multipolar  cells  of  the  anterior  comua.  But  1  think  that  the  way  out 
of  the  difficulty  is  not  far  to  seek.  Erb  has  recently  investigated  %ery  care- 
fully the  action  of  galvanic  as  well  as  of  faradic  currents,  and  he  says 
(Ztemssen,  '■  Ktickenmark  Krankh.,"  ii,  p.  311)  that  he  has  always  bccii 
able  to  detect  in  some  of  the  affected  muscles  a  modified  form  of  the 
"  reaction  of  degeneration  :"  the  fibres  contracted  slowly  under  a  powerful 
galvanic  current  when  they  were  no  longer  sensitive  to  the  faradic  current, 
and  A.C.C.  was  greater  than  C.CC.  (p.  345).  The  impossibility  of  veri- 
fying this  change  in  other  muscles,  and  the  fact  that  it  is  easily  overlooked, 
are  attributed  by  him  to  the  partial  and  gradual  character  of  the  wasting 
process.  The  fibres  which  have  undergone  degeneration  have  their  true 
nature  concealed  by  the  stilt  healthy  fibres  which  lie  side  by  side  with  them. 
So  far  as  theory  can  go.  this  seems  pcrfctily  satisfactory,  but  Krb  himself  has 
overlooked  tlve  corollary  that  it  does  away  with  the  necessity  for  supposing 
that  piiralj-sis  is  not  present.  It  seems  to  me  that  those  parts  of  the  muscles 
which  are  aflieded  by  the  disease  are  really  as  much  paralyied  as  in  any 
other  spinal  affcciion  whatever.  Thus,  the  principal  distinctive  feature  of 
progressive  muscular  atrophy  appears  to  be  the  way  in  which  the  individual 
^^fibrea  of  ihc  muscles  are,  one  by  one,  attacked  and  destroyed. 
^H  Histological ly  the  morbid  process  in  them  b  far  from  being  as  simple 
^Ks  it  was  at  one  time  supposed  to  be.  By  the  earlier  writers  on  the 
^uub)ect  they  were  dei^ribed  aa  being  in  a  state  of  "  fatty  degeneration," 
^''having  lost  their  transvene  striation  more  or  less  completely,  and  being 
full  of  granules  and  xmall  gtobutes  of  fat.  The  accuracy  of  this  statement 
was  soon  disputed  by  Rul>in,  who  pointed  out  that  the  granules  were 
often  diawlved  by  acetic  acid,  and  therefore  could  not  be  of  a  fatty 
nature;  and  it  'v,  now  known  that  many  of  the  fibres  become  merely 
reduced  in  siie  and  ihickne:^  while  retaining  their  stiiation,  that  others 
iM   into    the   condition   known   a>   cloudy  swelling,   and   ibat   others, 
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again,  undergo  a  "  waxy  "  degeneration,  exactly  like  that  which  n  bn] 
Hccn  to  occur  during  enteric  (ever  (p.  aoS).     Another  (utrt  of  :hc  (noij 
coHMsts  in  an  increase  in  the  number  or  the  sucolenima  nuclei,  null 
same  time  the  inlcrsliccs  between  ihc  muscular  fibres  bccooie  it*  i 
cell  growth,  from  which  arc  developed  the  adipo&c  and  ixitiii«mti 
that  sometimes  give  to  the  nucli.-i  a  deceptive  appearance  of  bciofuiiii 
nourished  and  substantial.     The  fibres  ihcm»clvcs  undergo  d<3ln(diiK)| 
aimuttancously,  but  In  succession.     Thus  ihcrc  are  all  poiuble  i  ._ 
wasting  down  to  a  point  al  which  ihe  microscope  reveab  ootitoapj 
the  normal  striaiion,  nor  even  a  single  empty  sarcolemma  !the*tlL 
so  alTccced,  instead  of  red,  are  pale  gray  or  yellowish,  and  at  lojibt 
converted  into  mere  bands  of  while  fibrous  tiiAue,  or  shapely  mawt't 
passing  across  from  the  bones  to  the  tendons. 

I  have  already  alluded  to  the  observations  of  Charcot,  froffi  '^j 
appears  that  under  the  designation  of  progressive  muK^tlar  auvfJ'i  T 
hare  been  included  several  distinct  lesions  of  the  spinal  cord.    1 1 
briefly  cite  his  descriptions  of  these,  and  il  will  t>e  convenient  loi 
at  the  same  time,  those  peculiarities  in  iheii  symptona  and  in  ihrst 
by  which  he  thinks  that  they  can  be  clinically  ditlingiuiht^  bW 
another. 

t.  In  the  typical  affection  of  Aran  and  Cnireilhier— Charcot 
call  it  amyotrefhie  fre^ressive  frtttafathipie — the  primary  iDtab'ii'"f' 
an  atrophy  of  the  multipolar  cells  of  one  or  both  of  the  anieriMC- 
They  may  either  become  piKmenied,  or  shriveldd  without  any  >^t^J 
color.     At  the  »ame  time  the  neuroglia  undergue«  proliferation,! 
are  formed  in  it,  its  vessels  become  enlarged  and  thickened,  and  i>< 
cases  the  whole  anterior  cornu  may  be  found  shrunken  in  all  ilsilil 
The  re>iullin){  impairment  ol  muicular  power  presents  ihoK  thin 
shar[)  and  3p|iarenlly  capricious  limitation  which  liave  alr«d>IJ'^' 
de«cribcd.  and  is  accom]>anicd  neither  by  disturbances  of  KOMtior 
spasmodic  contractions  of  any  muscles.     Charcot  says  that  bit  i 
the  pathology  of  this  form  of  the  disease  in  b.ued  upon  six  or  Mvrai 
It  is  only  in  thin  tectioni  of  Ihe  hardened  cord  thai  it  can  be 
with  any  certainly. 

a.  Contrasting  with  that  affection  there  are  others  which  CtiiK4( ' 
amyolrophits  dtutiropathiquts.  because  in  them  the  change  ia  itx ' 
comua  is  secondary  to  a  lesion  of  some  other  pan  of  the  cord.   |J'' 
he  describes  a  tdirose  lalti-alt  amyofrophiqut,  consisting  in  a  chmK  i 
malory  process  which  begins  in  the  lateral  white  columns  (occu;*'*"' 
symmcirically  on  each  sidej,  and  tben  spreads  into  the  gray  mi  ' 
pally  in  the  cervical  region.     TDrck,  in  i3s6,  appears  (o  have  bc("  —J 
to  notice  such  a  morbid  change  occurring  independently  of  *^  ' 
in   the  brain.     Charcot   says   that   it  is  characteriied  clinicjl'  '' 
presence  of  paralysis  with  rigidity  of  the  lower  limbs,  in  addi^ 
atrophy  of  muscles  in  the  upper  limbs.     This,  of  course,  accon'.^  I'^''^ 
with  the  modern  French  doctrine  about  the  clTccls  of  sclerosis  of  ■''' 
columns  in  general.     The  spasm  in  the  legs  is  at  first  tranutotj.  l"" 
ward  permanent;  they  generally  assume  a  posttiou  of  flcxioii,  "flj 
but  liiile  of  their  substance.     In  the  arms  and  hands  the  muscksi 
wasting  en  masse,  and  are  noi  picked  out  one  by  one.  as  in  llX ' 
variety  of  progressive  muscular  airophy;  the  elbow  becomo  tomcl*'* 
in  a  posiiiun  of  semiflexion  and  pronation;  the  wrtM  b  «iiuBch'>' 
fingers  are  benl  into  the  palm  of  the  hand.     Charcot  further  ssptWI 
morbid  change  in  the  muscles  presents  inflammatory  or  mctivei' 
in  a  more  marked  degree  than  in  the  "  proiopathic  '  form ;  the  • 
ibsue  between  the  fibres  undergoes  a  still  more  decided  overgrowth. 
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nuclei  with  which  il  is  infiltraicd  are  more  nurocrows.  Another  pecu- 
liarity is  that  the  course  of  the  disea-w  h  more  rapid ;  all  four  liinln  become 
quickly  involved  ;  the  folient  is  confined  to  his  lied  in  a  feu-  raontfia  and 
does  not  live  more  than  from  one  to  three  years,  the  usual  cause  of  death 
being  an  extension  of  the  morbid  procew  to  the  medulb  oblongata,  with 
the  symptoms  of  "bulbar  paralysis,"  This  form  of  progressive  muscular 
atrophy  is  said  by  Charcot  to  Iw  always  inctinble  ;  those  aJIected  by  it  have 
been  from  twenty-six  to  fifty  years  old  ;  exposure  to  cold  and  damp  has 
sometimes  been  assigned  as  its  cause.  At  the  Saipetrj^e  five  cases  hare 
occurred  in  which  autopsies  have  been  made. 

3.  Yet  another  form  of  amy^rophie  daiUropathique  b  an  affection  which 
Charcot  calls  a  ftultynimitf^le  ttrvUal  hyfietiropkique.  This,  as  its  name 
implies,  >s  a  chronic  thickening  of  the  dura  maier,  which  pre^enLi  a  number 
of  coBceniiic  layers,  and  may  fill  up  the  whole  vertebral  canal.  It  and  the 
anchttoid  adhere  firmly  to  the  <rord,  so  as  to  compress  and  (lalien  it ; 
and  necessarily  surround  and  press  upon  those  nerve  roots  which  come 
off  ai  tlie  level  of  the  lesion,  generally  belonging  to  the  brachial  plcjnis 
on  each  side.  This  affection,  like  that  last  mentioned,  is  attended 
with  progtessive  wasting  of  the  muscles  of  the  upper  limbs,  and  with 
ri]{idity  of  the  lower  linibs.  Charcot,  indeed,  says  that  it  is  distinguished 
by  the  cirtnimstance  thai  the  ulnar  and  median  nerves  arc  especially  involved 
(the  musculo-spiral  nerve  escaping),  so  that  ll»c  wrist  asstimcsa  position  of 
extension  instead  of  being  flexed.  He  also  remarks  that  pans  of  the 
cu(aneo«is  surface  often  become  anaesthetic,  not  only  in  the  arms,  but  even 
in  tl»e  upper  part  of  the  trunk ;  and  that  when  the  lower  limbs  become  rigid 
ihey  do  not  seem  to  waste.  But  what  is  especially  characteristic  of  cervical 
pachymenint;itts  is  the  occurrence  of  an  early  stage,  lasting  two  or  three 
months,  and  accompanied  by  severe  pains  in  the  neck  and  back  of  the  head, 
by  a  son  of  rigidity  of  the  cervital  muscles,  by  sensations  of  numbness  and 
tingling  in  the  upper  limbs,  and  sometimes  by  bulloiLS  eniptions.  All  of  these 
syroptoms  are,  of  course,  due  to  irritation  of  the  nerve  roots  at  the  scat  of  the 
aiseaae.  The  affection  evidently  stands  toward  the  other  diseases  that  ate 
DOW  Itcing  described  in  the  same  relation  as  does  a  "compression  para- 
plegia" toward  the  common  forms  of  myelitis.  Perhaps  the  most  import- 
ant point  of  all  is  that  Chareot  describes  it  as  not  always  incurable.  A 
Iranian  under  hts  care,  after  an  illness  which  lasted  five  or  six  jcars,  and 
during  whi<-h  sJie  was  for  a  long  lime  perfectly  helpless  and  confined  to  het 
Iwd,  ultimately  l)ecan>e  able  to  walk,  and  could  also,  to  some  cxicnl,  make 
i»e  of  her  hands.  The  lesion  does  not  tend  to  spread  to  the  medulla 
oblongata,  so  that  the  symplonM  are  not  apt  to  become  complicated  by  the 
supervention  of  bulbar  paralysis.  On  the  other  hand,  there  may  at  last 
be  1««  of  jKiwer  over  the  bladder  and  the  recitim,  and  bed  sores  may  develop 
ibemaeives,  symptoms  which  are  not  observed  in  amyotrophic  lateral 
•clerosLs. 

In  186J!  I  recorded,  in  the  " pradUwner"  a  series  of  cases  of  progressive 
muscular  atrophy,  one  of  which  would  seem  to  have  been  an  example  of 
hypertrophic  cervical  pachymeningitis,  if  reliance  can  be  placed  on  the  facts 
that  fi^idity  of  the  lower  limbs  constiluied  a  prominent  symptom,  and  that 
the  patient,  a  woman,  aged  thirty-two,  recovered.  At  that  time  I  spoke  of 
rt»e  affectitm  as  altogether  exceptional.  It  is  interesting  now  to  refer  to  the 
clinical  report,  and  to  find  that  at  an  early  stage  she  had  compl<tined  of 
levere  pains  about  the  elbows,  which  were  doubticra  due  to  irritation  of 
nerve  roots.  Moreover,  three  years  previously,  she  had  for  a  time  lo»t 
power  in  tW  second  finger  of  the  right  hand.  I  h.ive  also  reason  to  believe 
that  3  sccoiwl  example  of  the  same  affection  is  afforded  by  another  of  my 
eoes,  that  of  G.  P.  H — ,  aged  twenty-seven,  who  is  recorded  as  having 
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recovered  from  x  well  marked  foim  of  progreMivc  muscuUr  atroph;r  ttiukt 
trcacinent  hy  ihe  continuous  current.  ThU  man  was  readmitted  into  lSc 
hos|)iul  in  1869,  with  severe  cramps  and  numbness  in  the  anns,  ligiil  n- 
teruion  of  the  Icp,  rigidity  of  the  recti  muscles  of  the  abdomen,  and  j 
iteiiKiiion  of  tightness  round  the  waist,  as  if  constricted  by  a  txiti. 
On  referring  lo  llie  notes  taken  in  1867,  I  lind  that  at  that  lime  he  bd 
tingling  scn^tiiins  in  the  arm&  and  weaikness  of  the  lower  linilis,  mi  ihn, 
even  then  the  l*;lm;  deviated  to  some  extent  from  the  ty|>ical  "  CiuveilliiaV] 
paralysis. ' " 

4.  Again,  in  ^oine  instances  of  what  must  still  be  called  a  deuteropaihic] 
form  of  ihe  <:umpbint  there  is  a  very  obvious  lesion,  in  tite  form  of  a  boflov  | 
space  occupying  the  centre  of  the  cord.     The  first  case  iu  uhich  an  alruphici 
|jaralysi>  ol  the  tii>|H:r  limbs  was  observed  in  connection  nith  .tuch  a  iDiunl 
wat  rccurdeii  hy  (lull  in  the  "<?»)■'*  Hosf/ilnl Rep^rU"  for  iS6a.  Tl>c  )utt«il,l 
a  juurneyniaii  tailor,  ai^ed  forty-four,  liad  suffered  for  thirteen  niontlu  franf 
loss  of  {jower  in  the  little  and  ring  fingers  of  the  right  band,  and  liii 
shorter  time  from  a  similar  alTection  of  the  corresponding  fingers  of  tbe  iefi 
liantl.     The  muscles  of  the  hands  had  undergone  extreme  wa.Hting.    He 
caught  lypliiis  in  the  hospital,  and  died  of  that  disease.     In  tlie  cervical  *ui 
upper  dors:il  regionsof  the  cord  the  place  of  the  gray  matter  was  taken  by  a 
large  quadrilateral  cavity,  which  was  supjiosed  to  l>e  a  dilated  |iari  of  ibt 
central   c^nal.     But   a  kydromyt/tis  having  sometimes   been    met  with  in 
person!!  who  lud  t)cen  altogether   free  from  spinal  symptoms,  the  donU 
might  fairly  be  entertained  whether  its  presence  was  nui  after  all  a  mere 
accident.     In  children  suffering  from  spina  ttifxla,  at  any  rale,  nich  an 
affection  is  of  common  occurrence.     Since  ihe  publication  of  GuH'm  ax, 
however,  similar  ones,  attended  with  like  symptoms,  have  been  met  with  bf 
SchUp|>cl  and  Halto)ieaii  and    Weslphal ;  anil  it  now  seems  imjMKtibtc  l» 
explain  them  away.     Th.  Simon  lias  sliown  that  in  reality  lite  cavity  is  often 
altogciher  unconnected  with  Ihe  centr^  canal,  which  lies  in  from  of  it  and 
is  no  larger  ihan  natural.     He  proposes  to  aj>]^)ly  to  iucli  rases,  instead  oi 
hydramycbis,  ihe  name  of  lyrin^mytlus,  originally  invented  by  Ollivier, 
but  not  wiih  the  object  of  conveying  this  distinction.     I  luvc  already  mm- 
lioncd  that  the  dc%'clopmcnt  of  a  solid  new  growth  in  the  cord  is  often 
attended  with  the  fonnation  of  a  cyst  in  its  interior ;  but  the  cases  now  under , 
observation  do  not  seem  to  come  under  that  beiul.  Clinically,  the  progrceiv 
muscular  atrophy  due  to  syringomyelus  does  not  apjtear  to  differ  from  r' 
ordinary  protopalhic  form  of  the  disease.' 

j.  Lastly,  a  deuteropaihic  progressive  mi]s<-tilar  atrophy  may  occur  ui 
complication  \a  caxi  01  loeom^or  ataxy  ;ii.nA3\>a  in  l\yoxoi  mu/lifietelerMOti 
if  the  morbid  change  should  happen  to  involve  the  anterior  comua  and  l» 
destroy  cxlenMvely  the  muilipolar  <:ells.  .\  tumor  growing  in  tbe  siib^Unce 
of  the  cord,  or  in  the  membranes,  may  sonietimc-s  be  attended  with  sym|>iuctu 
of  a  similar  kind.  Erb  remarks  tliat  il  is  not  always  powiblr  to  dislinguiifl 
between  a  meningeal  new  giowlh  and  cervical  puchymcningiti».  1  had  in 
1S7S  a  case  which  illustrated  this  very  point.  A  wonun  was  admitted  «ilb 
atrophic  pciraljsis  of  certain  muscles  in  the  left  hand  ;  and  she  nlso  ns 
liable  lo  exceedingly  violent  paro.'tyams  of  pain  in  the  right  sbiiulder  ami 
arm,  attended  with  sudden  redness  and  swelling  uf  the  tender  jnrts,  evideDtljr 
due  to  di«iirbancc  of  the  vaso-motor  nerve.  She  had  had  inlis,  and  on  the 
whole  I  inclined  to  the  diagnosis  of  a  syphilitic  ginnma,  growing  frDiD  ihc 
membranes  and  prcsiing  on  the  cord  in  the  rcrvical  region.  She  imptorod 
under  iodide  of  jjolassium  before  she  left  the  ho.spital. 

Dii>gH<nh. — I-'rom  considering  how  tiie  varioiui  spinal  lesions  tluU  may  giw 

•  [See  tli<  rrnisik)  liy  Dr.  1'iytut  on  ?iii  (en  tales,  repotted  is  the  -PatkoSegitat  TVoatw 
tinti'  voU.  xsix.  p.  II,  uid  XXXV,  p.  36. — En.] 
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rUe  to  progieaiive  mtiKcuUr  atrophy  atc  Io  be  dislinguishcd  from  on«  another, 
wr  naturally  pax*  on  to  discuss  the  diagnmis  between  this  dii>caic  and  other 
divrai^-s  that  arc  attended  with  wasting  of  muscles.  And  first  among  them 
should,  perhajw,  be  mentioned  various  fonns  of  periphtral  paralyiii  due  to 
neuritis  of  the  several  branches  of  the  brachial  plexus,  such  as  have  been 
dcwrribed  at  p.  347,  fl  uq.  There  is  no  doubt  that  cases  of  this  kind  have 
often  been  mistaken  for  those  of  Cravcilhier's  palsy  ;  but  a  careful  observer 
will  generally  recognize  at  a  glance  the  limitation  of  the  atri.i:lion  to  the  area 
of  distributton  of  particular  nerves;  and  all  doubt  will  be  removed  by  ihe 
application  of  galvanic  and  faradic  currents,  revealing  a  far  more  marked 
perversion  of  the  normal  electrical  reactions  than  is  ever  seen  in  progressive 
musculif  atrophy.  The  same  tests  will  at  once  disiin^ui.sh  ordinary  cases 
of  ifoj parafyu'i,  even  when  the  history  of  the  patient,  the  line  on  the  gums 
add  the  other  poisonous  effectsof  the  metal  arc  not  of  themiclves  sufficient  to 
prevent  any  hesitation  as  lo  the  diagnosis,  1  have  seen  a  few  instancci  in 
which,  although  it  was  known  that  the  poison  had  been  absorbed  lo  iorae 
extent,  opiniotu  yet  differed  as  lo  whether  this  6ict  would  utisfactorily 
account  for  the  symptoms,  which  seemed  to  be  too  severe,  or  too  little  amen- 
able to  treatment,  to  be  caused  by  lead.  Two  such  cases  I  published  in  the 
"  Pra4litioatr."  under  the  name  of  progressive  muscular  atrophy,  although 
with  some  hesitation.  I  am  bound  to  say  that  now,  on  reading  them  over, 
I  think  that  the  view  then  taken  was  wronj^;  they  were  cases  of  plumbism. 
Another  condition  which  has  sometime}  to  be  distinguished  is  a  diffused 
¥nuting  of  the  muicles.  attended  with  great  helplessneu  and  loiis  of  power, 
as  a  result  of  protracted  rheumatism.  The  hollowing  of  the  interoiseous 
spaces  and  of  the  ball  of  the  thumb  may  be  very  itrikinj;  in  eaiet  of  this 
kind.  French  writers  also  describe,  under  the  name  of  tiarasmf  essentiel,  an 
affection  which  they  say  occurs  in  hypochondriacal  patients,  who  gradually 
nine  the  appearance  of  living  skeleton.s. 

The  fir^giuim  of  prof;re«iive   muscular   atrophy  must  be  ba«ed,  in  the 
itain,  upon   the   facts  already  stated  with  reK.ird   to  the  natural   course 
duration  of  the  dbease,  varying  as  its  dilTerent  fornu  and  individual 
^cases  do. 

Treatment. — It  only  remains  for  us  to  consider  lo  what  extent  cure  is 
povtible,  and  I  think  that  the  universal  experience  has  been  that  dru^  are 
altogether  u.^cle^.  Neither  arsenic,  nitrate  of  xilver,  phosphorus,  nor  iodide 
Iff  poiasiium  can  restore  the  wasted  musctei,  or  prevent  further  extension  of 
the  morbid  process.  But  there  is  a  large  amount  of  testimony  to  the  value 
of  eleelricily.  B^r  Ihiehenne  6iradttalion  of  the  affected  jiarLi  wa.t  strongly 
recommended.  He  advised  the  applir^lion  of  current*  of  moderate  intensity, 
with  not  loo  frequent  inlerraissiuiiN,  and  for  a  few  minutex  only  at  a  time,  so 
ax  not  to  fatigue  the  fibres  remaining  undestroyed  ;  he  jMrticuIarly  insisted 
on  the  im)K)nani:e  of  including  in  the  treatment  any  important  muscles, 
Hich  at  the  diaphragm,  the  intercostal^,  and  the  deltoid*  when  they  are  firU 
threatened  by  Ihe  dWase,  and  liefore  it  ariually  itivade.s  them.  In  the  case 
of  a  m.in  named  Bunnard,  who  had  lost  manyof  hut  trunk  muides,  and  who 
VTM  lieginning  lo  Miffer  from  dyspniea,  to  that  he  could  scarcely  walk  a  few 
ttciH  without  stopping  lo  take  breath,  faradixaiion  of  the  phrenic  nerves, 
repealed  three  or  four  limes  a  week,  wax  of  great  service,  enabling  him  to 
walk  considerable  dixiances,  and  to  go  up  stair*  without  fatigue.  ,\  similar 
treatment,  applied  to  certain  muxctes  of  the  arm  which  were  wa.^ted,  restored 
their  functionx,  so  that  at  the  end  of  sis  monthx  he  was  again  able  to  sup- 
port his  family  by  hw  exertions.  And  he  went  on  for  some  years  without 
the  diseue  advancing  further. 

On  Ihe  other  hand,  Rcmak  advocated  the  use  of  the  continuous  current. 
His  method  was  to  place  the  positive  pole  in  front  of  one  mastoid  process, 
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snd  the  oegaiive  pole  on  the  opposite  sde  of  the  neck,  near  thr  i 
processes  of  (he  vcnebne,  oot   higher  tbui  the  &Ah  crrrical. 
found,  would  often  produce  coainictions,  which  be  termed  dJ|)kfx,  I 
fingers  or  other  paralyzed  pans. 

All  obwrvers  adrait  that  in  not  a  few  cues  each  of  ihcK  plmmf  I 
nicnl  fails  utterly.     They  should,  however,  always  be  tried  in  tu 
at  the  same  litnt;.     And  it  is  worth  while  to  perKvcrewith  thcio,i 
they  seem  at  lim  to  be  doin^c  no  good,  because  it  hax  socneiiDM*  I 
after  several    months  that   lavorablc  mutts  have  be«a  aluioal. 
commencement  of  the  disease  the  affecled  parts  should  be  rcHedai 
poauble.     In  one  of  my  cases,  the  forearms  were  wrapped  in 
and  placed  in  splints,  and  after  a  week  the  patient  was  fouod  M  tm{ 
more  power  in  his  hands.     But  in  the  more  advanced  M3fa,  i 
exercise  of  the  wasted  mascles  appears  to  be  soinetin>cs  useful. 

pRounessivB   tii;L»AR    Paralvsis. — In    i860,  Duchenne,  of 
gave  a  clinical  description  of  a  fonn  of  progressive  paralvtnof  il 
palate  and  li|>s,  which  had  previously  received  no  sjrstemaiic  itctftu 
writers  in  medicine,  although  'I*rousse.iii,  as  far  back  »  tS4i'h'dB 
peculiar  symptoms  presented  by  a  well-marked  cascoccurrinicifliF 
of  princely  rank.   The  disease  has  now  be<-omc  well  known  inbn^turi.i 
generally  termed  labio-glos-w-laryngeal  j>aralysis;  but  of  late  ik 
a  tendency  to  substitute  for  this  name  that  of  "  progressive  bulb 
which  was  originally  suggested  by  Wachsmmh  in  1S64,  and  ' 
seems  to  be  pTeferablc.     As  Kussmaul  has  remarked,  il  might 
greater  accuracy  be  called  "  progressive  paralysis  of  the  bulhu  nis 
the  morbid  change  does  not  involve  that  pari  of  the  mcdulh 
which  transmits  the  motor  and  sensory  strands  for  the  limbs  laA  ' 
generally,  and  is  confined  to  the  gray  centres  for  certain  of  ibc  I 
nerves  on  the  floor  of  the  fourth  ventricle. 

As  a  rule,  proj;rcasive  bulbar  paralysis  begins  ver^r  iaadiouilr- 
earliest  sympt^nii  are  commonly  suhjective—a  feeling  of  premvCif 
of  nain.  at  the  liuck  of  the  neck  and  head,  a  little  giddines.  aMM  ' 
slriction  round  the  throat  or  chest,  a  slight  discomfort  in  talltiag, 
tongue  were  heavy  and  its  movemenu  labored,  or  a  tired 
speaking  for  some  lime  without  intermission.     Krishaber  has  i 
two  cases  he  discovered  a  loss  of  rellex  irritability  in  the  pharyniMll 
some  months  before  any  sigrtsof  paralysis  m.ide  iheirappeaiaoa- 
limes  the  palate  is  affected  before  the  tongue,  or  the  disease  btgiBi 
lips;  in  the  former  case  the  speech  aci^uires  a  "Daxal"  qiulity.inlj 
lowing  seems  to  re<iuire  an  unusual  effort  ;  in  the  latter  the  CxpcqBMJ 
face  about  the  mouth  becomes  altered,  or  there  may  be  a  liltlej* ' 
the  utterance  of  certain   letters,  as  though  (to  use  a  phrase  of 
the  lips  were  half  paralyzed  by  cold. 

Sometimes,  however,  the  commencement  of  the  disesse  aptxinJ 
sudden.  Kuffimaul,  in  one  of  the  clinical  lectures  published  by  Va" 
relates  that  a  patient  of  his,  a  Catholic  priest,  found  one  day, ' 
ing,  that  his  mouih  was  distorted,  and  that  be  had  a  diRicoliy  in 
He  was  able  to  finish  his  sermon,  but  from  that  lime  there 
heaviness  of  the  tongue.  For  a  week  previously  he  had  suSered  1 
in  the  back,  but  he  had  had  no  giddiness.  U>-sphBgia  soon  wH  iiil 
within  six  months  the  case  became  one  of  confirmed  bulbar  patalyWt^ 
loss  of  power  in  the  arms  and  wasting  of  the  small  muscles  of  the  * 
It  was  ascertained  at  the  autopsy  that  there  was  no  hemorrhage  ioMl 
ponsor  theraediitU  oblongata  ;  and  this,  as  well  as  the  progressive  cti 
of  the  complaint,  distinguishes  it  from  certain  cases  of  Wilks,  lo-j 
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mly  ftftr  (]t.  460).  In  t  vronun  whose  case  is  recorded  by 
B,  ihe  rimi  symiriom  iru  «  sudden  atUck  of  dppncCA,  lasting  five 
H;  a  few  day*  afierward  she  noticed  a  difficulty  in  moving  the 
I  when  the  i)M>ke  or  ate. 

Uly'derekPi>nJ  cases,  the  tongue  is  generally  Ihc  part  in  which  the 
r  povcr  it  most  nbvioiB.  It  lies  l^accid  in  (he  Door  of  the  mouth  ;  the 
It  (an  neither  bend  it  laterally,  nor  raise  it  against  the  julate,  nor 
If  th  centre ;  he  may  even  be  unable  to  protrude  ii  beyond  the  teeth. 
tif\tr»  marked  is  the  paralysis  of  the  lips.  The  mouth  remains  open, 
ilh  ill  angles  drawn  wide  apart ;  the  naso-labial  furrows  arc  deepened, 
mr  lip  hangs  away  from  the  gum.  The  patient  cannot  whistle  or 
■DM  a  candle,  or  kiss.     What   is  most  remarkable  is  that  although 

WikIcs  nipplied  by  the  lower  branches  of  Ihe  for/i'a  Jura  arc  thus 
d  on  both  sides  in  every  case,  those  to  which  the  upper  branches  of 
Ae  nerve  are  distributed  as  constantly  escape.  The  orbicularis  pol- 
um  and  the  occipito  frontalis  act  as  well  as  ever,  The  countenance 
K)uim  a  curious  expression :  the  eTpression  about  Ihc  eyes  is  full  of 
*t  of  the  mmilh  is  fixed,  sad  and  gloomy. 

(he  other  hand,  the  parjlysis  of  the  palate  is  not  indicated  by  any 
■  dMoge  in  its  form.  The  uvula  hangs  in  its  ordinary  place;  and 
tote  «ys  ihai  he  always  found  that  irritation  of  it  caused  the  usual 
bovemenis.  With  the  laryngoscope  the  vocal  cords  may,  in  advanced 
be  Ren  to  be  more  or  less  completely  paralyied. 
tral  importinc  functions  arc  impaired  in  wiys  which  arc  somewhat 
Icakd  and  demand  careful  study.  Thai  the  defect  of  *|)eech  appears 
fy  with  the  pan  which  becomo  earliest  panilywd.  According  to 
kM,  if  the  li|is  sulTer  first,  o  and  u  are  the  vowel*  which  the  patient 
Uccs  most  dilliculty  in  uttering;  if  the  tongue,  1  is  sooner  lost.  A 
Kjs  retained  longer  than  any  of  the  others.*  Among  consonants,  lost 
*>n  in  the  tongue  render*  the  patient  first  nnable  to  utter  R  and  SH  j 
•.  t,  «,  o,  T  ;  afterward  O  and  !(.  Paralysis  of  the  lip*  prevents  the 
►*M  0*  r  and  9,  (hen  of  a  and  w,  ultimately  of  v,     Paralysix  of  the 

givei  \n  the  speech  a  natal  twang,  and  it  specially  prevents  the  for- 
h  of  the  lip  founds  d  and  p,  because  it  allows  so  much  of  the  air  to 
I  fhiough  the  Done ;  the  proof  of  this  being,  as  Duchenne  pointed  out, 
loBing  the  nostrils  may  enable  the<e  IcHers  to  be  sounded.  So  far, 
fectioo  of  speech  is  one  which  merely  concerns  articulation,  and  may, 
awpTopoaed,  be  called  "  alalia  "  or  "anarthria,"  in  contradistinction 
tbe  "aphaiia  "  that  depends  upon  lesions  high  up  in  the  left  side  of 
tia,  audio  (he  "aphonu"  that  iscatiscdbylos^ofpowcr  in  the  larynx, 
I  bulbar  paral)'sis,  after  a  time,  the  vocal  cords  themselves  lose  iheir 
Im;  tbe  voice  then  becomes  altogether  extinguished,  and  the  patient 

to  ntier  nothing  .beyond  a  meaningless  grunt. 
ibcT  tei    of  movements  which   arc   interfered   with   in    progrentive 

paftlyvis,  are  those  which  are  concerned  in  the  reception  of  food 
K  moath,  and  its  transmission  backward  into  the  (esophagus.  During 
Uioo  it  collects  inside  the  cheek,  not  only  when  the  buccinator  ia 
Wd,  bat  (even  apart  from  this)  because  the  tongue  cannot  property 
[C  U.    Very  often  the  patient  helps  himself  with  the  fingers  of  both 

M  Mwik  MraM  be  uWa  in  tbe  lliiinn  proiranciuioii :  U  ^OO  (m/«/).  1  ^  E 
|,A^Ak|tB/c).  Toooaiptde  ihe  ll>t  of  the  ckkf  •oanJ*  which  occur  in  Eng- 
m  HWiiamlcJ  hy  the  l«Ucrs  Th  woald  have  to  be  odilti) ;  proliahiy  \\irj  are  among 
;  M  Wippeu  in  <aKi  la  which  ihc  UinKDC  11  early  aflccied.  I  may  rtmaik  Ibai 
ll*t  MMfOKMi  canauOMd  clo«<ly  with  what  minhi  have  Ixcii  uilleipatcd  ^m  Iheo. 
BaMdrmimw.  of  which  a  very  admirable  ftccounl  aill  lie  faaad  In  a  paper  b;  Dr. 
b  !■  die  tin  voIwbc  »(  die  ••Sr.  Th*m^t  Ihifiiai  Rffaftt." 
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hands,  supportiof;  the  floor  of  the  moulh  or  the  cheelcs,  or  putlriiig  the 
half-chcwcd  fond  into  (li«  proper  position.  Tlwn,  again,  the  tongue  cmioi 
roll  up  the  softened  pulpy  material  into  roontels  for  »wallo«rio£,  nor  cairj 
Ihem  into  the  pharynx.  Lao!»:  fragments  are  consUntly  dropfung  out  of 
the  open  luoutli  into  the  plate  or  upon  the  paiient'i  clothe:^.  Other  piece* 
collect  about  the  root  of  the  tongue  or  in  the  grooves  by  the  side  of  tbe 
epiglottis.  The  aiiempts  to  swallow  them  succeed  very  imperfectlj^ — ttme 
pass  u]>  into  (he  pharynx  or  through  the  note,  others  enter  (he  Iat>nxud 
set  up  a  choking  cough  .:  they  may  even  accumulate  in  the  Caixfes  to  soch 
an  extent  ai  tu  interfere  with  the  paxutge  of  air  and  to  produce  HuUen 
death.  It  depends  upon  circumstances  whether  tlie  patient  findi  ckW 
ditficiilly  in  dealing  with  solids  or  with  licpiidi.  If  the  princi[)ial  defect  tt 
a  weaknesi  in  the  tongue  and  in  the  mu%cles  of  mast icJit ion,  he  requires  lo 
have  all  his  food  reduced  (o  a  semi>fluid  sla(e  ;  but  when  there  is  luralfiii 
of  the  pariK  concerned  in  closing  the  larynx  during  deglutition,  he  cu 
often  dix|(Utc  of  wjlid  masses  better  than  of  li<|uids,  being  unable  to  jtfetent 
the  latter  from  trickling  down  into  the  air  (usMgcs.  The  inalnlily  to 
Swallow  gives  to  the   (liscue    another    peculiarity    in    the    circuimunce 

at  the  saliva  kecp«  running  out  of  the  mouth;  such  )>3tienis  keep  i 
handkerchief  constantly  held  below  the  chin,  and,  as  Wilks  returki, 
this  often  at  the  first  glance  enables  one  to  gucH  what  is  the  nutier 
with  Ihcm.  The  secretion  itself  is  sometimes  viscid,  sometimes  watery.  It 
seems  so  abundant  as  naiurftlty  to  suggest  that  it  is  formed  in  excess,  and 
in  one  instance  SchulU  is  said  to  have  etiimati^  that  there  was  six  or 
eight  limes  as  much  of  it  as  would  have  been  |>ourcd  out  under  normal  con- 
ditions. Kussinaul.  however,  found  no  s\ich  increaw  in  a  case  in  which  Ik 
determined  its  quantity.  Sometimes  the  masticatory  muscles  become  U 
length  involved  in  the  paralysis;  the  patient  is  then  unable  to  move  the 
lower  j.iw  from  side  to  side,  nor  can  he  close  the  mouth  firmly. 

Generally,  the  respiration  is  not  obviously  affected  at  an  early  stage  of 
the  disease.  Later  on  dyspncca  often  becomes  a  marked  sympioni,  and  on 
Stripping  the  patient  one  may  find  that  the  respiratory  movements  of  Ike 
chest  walls  arc  very  shallow.  In  some  cases,  however,  distress  of  breathing 
and  a  constant  craving  for  air  arc  said  to  have  been  present,  although  the 
diaphragm  and  the  thoracic  muscles  were  still  vigorous.  Kuasmaul  din 
the  written  statement  of  a  woman  under  his  care  who  was  in  great  dread  of 
gaping,  because  "she  was  obliged  to  groan  and  strain  in  order  to  get  rid  of 
the  air  and  then  breathe  more  freely."  He  follows  Duchennc  in  attributing 
such  simptoms  to  paralysis  of  the  broncliial  muscles.  There  is  gencnilf 
an  inability  to  sneeze,  to  cough,  to  hank  up  phlegm,  and  to  blow  the  nose; 
the  paiicni  sometimes  complains  bitterly  that  he  is  no  longer  able  to  sinokt. 
Toward  the  last,  paroxysms  often  occur,  attended  with  a  rapid  piilsej  tlieie 
are  supposed  to  depend  upon  paralysis  of  the  vagi.  . 

Among  the  symptoms  which  have  been  noticed  in  some  exceptional  caso, 
may  be  mentioned  slight  deafness,  noises  in  the  ears,  ptosis,  piralytic  tSet- 
tions  of  the  ocular  muscles,  nurabaess  and  anxslhesia  of  the  face  or  tongiK- 
Physiological  considerations  have  led  some  observers  to  search  fur  sugar  and 
for  albumen  in  the  urine ;  but  I  believe  that  the  results  have  always  been 
iKgativc. 

The  higher  cerebral  functions  remain  undisturbed,  the  patient  ikcfs 
well,  his  intelligence  and  memory  are  perfect.  The  moveinenij  of  the  Mf 
and  limbs  are  generally  free  and  active,  except  toward  the  last,  wbn 
emaciation  from  want  of  food  often  causei  extreme  weakness. 

But  although  the  great  motor  pathii  through  the  bulb  and  the  yom  Ihtf 
escape  and  are  in  no  way  interfered  with,  it  neverlhele«  frei|ueiitly  happens 
that  there  is  a.<nociated  with  progressive  bulbar  paralysis  an  afTcction  of  tht 
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upixrr  (or  even  of  the  lower)  limt»,  such  as  has  already  been  described  as 
"  I'rogtesjivc  Muscular  Atrgphy."  And  sometimes  one,  sometimes  the 
other  of  these  two  diseases  is  the  litst  to  develop  itself.  The  f^cl  that  this 
connection  exists  is  of  considerable  importiince,  for  Diichcnnc  drew  a  sl\arp 
di»tin<:tion  between  Ihcm.  In  la bio-g I osso- laryngeal  paralysis,  he  said  there 
wax  [Ntralysis  without  atrophy ;  in  progressive  muscidar  atrophy  there  was 
Atrophy  wiilMUt  paral)-sisi  aiid  certain  cases  in  which  he  found  the  lon^ie 
wasted  were  regarded  by  him  as  examples  of  a  separate  malady,  a  true  pro- 
gressive miiscubr  atrophy  involving  that  organ.  But  as  1  have  alniady 
observed,  the  tendency  of  recent  investigations  into  "  Cruveilhicr's  palsy  ' 
luu  been  to  discredit  the  earlier  statements  as  to  the  non -occurrence  of  a  real 
paralysis  in  that  disease,  and  even  as  to  the  necessary  presence  of  a  trophic 
degeneration  in  ail  the  muscles  affected  by  it.  Moreover,  there  seems  to  be 
nu  »iis£iclury  proof  that,  after  death  from  progressive  bulbar  paralysis,  the 
iimNilcs  have  ever  been  examined  microscopically  and  found  to  be,  all  of 
them,  in  a  )K-althy  stale.  And,  inasmuch  as  Charcot  once  discovered  a 
tolerably  advanced  degenerative  atrophy  in  a  tongue  whiih,  during  life,  had 
apfie-ared  smooth  and  of  natural  size,  it  is  clear  that  nothing  but  pathological 
evidence  can  be  conclusive.  In  many  cases  the  flt^hy  substance  of  the 
tongue,  and  even  that  of  the  lijKi  and  palate,  is  obviously  jxilc,  of  a  ycUovr 
or  gtayi^h-red  color  i  and  it  is  streaked  with  fat  or  more  or  less  completely 
convettcil  into  a  maa  of  fatty  connective  tissue. 

Thus  at  the  present  time  the  opinion  of  all  the  most  competent  authori- 
ties is  that  progressive  bulbar  (xiralysis  is,  in  part,  identical  with  progR-»ive 
micwutar  atrophy,  dilTenng  m^reiy  in  the  circumstance  that  it  affects  a  par- 
ticnlai  m;1  of  nen-e  nuclei  in  the  bulb  instead  of  those  in  the  cord.  It  is 
admitted  that  in  the  earlier  stages  the  tongue  is  often  not  obviously  reduced 
in  size,  but  in  advanced  cxses  it  is  described  as  being  soft,  small,  wrinkled 
on  lh«  .surface,  and  incess,iiitly  .igitated  by  a  fibrillary  tremor.  The  li|»  also 
bc<on>c  thin  and  sharp  edged  ;  their  muscular  substatice  quivers,  and  the 
iJcin  over  them  is  marked  with  minute  furrows.  In  the  palate,  n.s  might  l>c 
ontiriikiled,  w.xsiing  of  the  mascles  is  not  discoverable,  at  least  during  life. 
It  U  alioucd  that  there  is  no  absolute  correspondence  between  the  degree  of 
the  paralysis  and  that  of  the  atrophy. 

')1k'  rcwilts  which  have  been  attained  by  testing  the  alTccted  muscles  with 
electricity  ap|)e.u  to  accord  with  these  statements.  The  earlier  invesligalon 
docritieJ  the  firadic  contractility  .IS  normal  1  but  several  German  obsenem 
h.ive  since  found  it  lowered,  or  even  extinguished  ;  and  with  galvanic 
currents,  Erb  (as  well  as  Kummaul)  has  recently  detected  the  "  rciu  tion  of 
degener.ition  "  in  a  jTerfcrliy  characteristic  form.  The  mistake  seems  to 
have  ari.sen  from  the  stimulus  having  been  applied  to  the  motor  nerves  rather 
tlian  to  the  muscles  themselves. 

/fisMifgy. — Progressive  bulbar  paralysis  is  one  of  those  disease?*  of  which 
it  has  Itcen  possible  to  work  out  the  morbid  anatomy  atisfactorily  only 
within  the  Ust  few  years,  since  we  have  been  in  possession  of  the  new  methods 
of  iiiveattgating  the  ner%-ous  tiK<>ue».  Kii>«maul  cites  eight  ciues,  in  each  of 
which  a  complete  microscoi>ical  examination  was  made.  In  general,  no 
marked  change  is  seen  in  the  fresh  medulla  oblongata;  but  it  is  sniil  that 
sometimes  a  little  want  of  symmetry  in  the  two  halves  of  the  fliior  of  the 
foarih  ventrii'te  ha*  been  delected,  or  a  slight  shrinking ;  or  that  this  part 
hai  apjieared  discolored  and  reddish-gray  )  or  tiui  its  texture,  when  cut  into, 
faa.s  looked  blurred ;  or  that  its  consistency  has  liccn  greater  or  lesit  than 
natural.  Th^  mirro«copc  shows  at  most  some  granule  cells,  u  little  inr.rease 
of  the  connective  tistie,  a  few  atrophied  or  pigmented  gangliim  relb,  or 
vends  with  thickened  walls.  One  thing,  indeed,  is  very  obvious,  even  to  the 
naked  eye,  namely,  an  exttcmc  degree  of  atrophy  of  the  nerve  roots  arising 
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fTOin  thn  part  or  the  ccrcbro-spinal  axis.     It  is  nptciaJly  coe 
hypogloKJil  and   the  facial  nerves;  but  it  is  generally  pliinly  ' 
the  three  divisions  of  the  eighth  nerve  on  each  side,  and  sMnetiOBir 
sixth,  And  in  the  motor  portion  of  the  fifth.     The  roots  to  qut»i)Mat^ 
and  transparent,  and  exceedingly  redwcd  in  size. 

In  stained  sections  of  the  hardent-d  medulla  oblongaU,  Ibc  ' 
cells  in  certain  nuclei  are  uniformly  found  to  have  undcTfionc 
changes.    Their  color  is  darker  than  natural,  being  decji  ]tIIow»ti 
brown;  they  are  often  shrunken;    their  prolongations  tniT  I- 
or  may  have  quite  disappeared.     They  scetn  to  be  reducfcd  in  n 
on«  case  Charcot  and  JolTroy  are  said  to  havr  come  to  the  ro.-, 
the  hypogloisa]   nucleus  contained  only  one-tcnlh  or  onc-ttTi 
the  cells  which  would  have  been  present  in  it  in  a  healthy  bul' 
histologists  appear  not  to  have  recognised  anv  marked  tSingc 
roglia.  bul  in  Germany  both  l.eydcn  and  Maicr  have  foiind  it  :' 
quantity  and  filamentous,  containing;  sicUace  celU  ;  in  other  wihuv  ; 
ing  appearances  like  those  which  characterize  myelitis  K'^itig  oQ  li>< 
The  nerve  fibres  undergo  atrophy.     The  structures  in  which  tfn-- 
most  constantly  seen  arc  (he  nuclei  of  the  hypoglo»al,  the  v- 
vagiis,  and  the  facial  nerves.     As  regards  the  Utti-inentioncd  norci 
the  symptoms  of  bulbar  paralysis  point  to  the  conclusion  thil 
of  its  nucleus  is  aJTecicd  ;  and    (his  accords  well  with  Lockhtit ' 
statement  that  its  roots  arise  in  two  separate  ma<6cs  of  gray  auSKti  1 
does  not  ap^x-ar  that  the  obvious  pathological  application  of  hitoti 
has  been  yti  traced  out  in  detail.     The  nucleus  of  the  glow-; 
nerve  esca|>ed  the  morbid  procesi   in  a  case  recorded  by  Dn 
JofTroy.     The  scnsorj'  nucleus  of  the  fifth  and  that  of  the  «>i' 
have  been  constantly  found  intact.     The  olirary  bodies  hive 
presented  degenerative  changes,  but  more  often  they  have  been  .: 
state. 

With  regiard  to  the  atiolo^  of  IiuIImt  naralyviK  hut  little  is  kna 
scarcely  ever  occuw  in    penontt  under   thirty,  and   ajuicjts  ab 
increase   in    frequency  a»  age  advajires  mji  to  (he  seventieth  V^\ 
rather  more  Loinmon  in  men  than  in  women.     Grb  tfiealct  confide  ' 
bein;,'  sometimes  caused  by  cold,  and  Kut&maul  relates  a  cag  in  < 
patient  traced  it  to  a  cold  eatight  while  he  n'^i  at  work  in  thcfidlfcjj 
was  attacked  with  hea<la<:he  and  pain  in  the  neck,  hi?i  mouth  be<w»~ 
water,  and  a  week  later  he  wast  consriou*  of  dilYic-utty  in  »willo««(* 
speaking,     .^mong  the  other  conditiotvi  which  lave  been  wjipiwJi 
rise   to   it  are  excessive  smoking,    over-exertion    in    playinj:  «»d  ' 
ments.  syphilis,  and  falls  on  the  head,  or  even  on  the  (cet  or  tbrW 
causing  concussion  of  the  medulla  oblonsata.     In  one  of  Trow*"*^* 
it  b^^n  during  convalescence  from  a  irfiort  febrile  attack,  ii-r'^"'' 
deltnam. 

The  diaptotit  of  this  disease  at  its  commencement  requires  ' 
acumen  :  one  might  easily  make  light  of  the  e:irly  xym|iioiBt.  i 
forfeit  the  confidence  (if  the  |uitient.     Even  when  they  are  fully  Or 
a  hasty  conclusion  is  dangerou.i.     Il  is  to  be  rerocmliereid  ihai  ibf  l*!** 
the   tongue  may  be  paralysed  by  various  afTectiunx,   ttciide  thv' 
constitutes    the    disea^    described    by    Duchenne.      What   chw^ 
them  is  the  prewnce  of  additional  xymptunu  which  do  not  brl'tig  ^ 
Most  of  the  cases  that  have  been  recorded  as  ot-rurring  in  youo(j 
have  presented  distinctive  features,  and  their  pathology  must  be  ' ' 
as  siitl   undetermined.     Again.  Wilks  has  pointed  out  that  ■ 
precisely  like    that    which   belongs    to   progressive    bulUar  p»nlnii< 
be  utddenly  developed  as  the  result  of  a  circumscribed  effusion  o(  r 
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aio  th«  lower  part  orihepont.  He  relates  in  thc"C«>''*  HfspititI  Reporli" 
two  rasn,  in  one  of  which  an  old  brownish  cyst  was  found  al  that  spot  aficr 
dcjlh.  It  doe«  not  appear  that  their  courw  was  such  as  lo  justify  one  in 
giving  a  more  favorable  prognosis  in  this  form  of  bulbar  parjilysis.  Un  the 
other  hand,  he  observes  that  he  has  seen  the  disease  simulated  fairly  well  hj 
hysteria;  and  other  observers  have  recorded  cases,  in  which  syphilis  has 
been  present,  and  which  have  been  cured  by  iodide  of  potiissium.  All  such 
caac<  must,  fur  the  present,  be  regarded  as  distinct.  SSo  also,  tumors  grow- 
ing near  the  bulb  may  cause  similju'  symptoms. 

Priigjwsii. — It  seems  probable  that  all  of  the  few  recorded  instances 
in  which  recovery  has  taken  place  from  "bulbar  paralysis"  have  been 
essentially  ditfercnt  from  the  disease  now  under  observation.  The  "Clittieal 
SixUly't  Ti-ansactioni"  contain  a  very  icmarkablc  case,  observed  by  Dr. 
Dowse,  of  a  young  man  who  after  a  series  of  epileptic  sciauics  is  said  lo  have 
been  aETcctcd  with  paralysis  of  the  whole  body,  with  the  exception  of  the 
muHclcs  of  the  eyeballs.  At  the  end  of  four  years  he  had  improved  greatly, 
but  the  tongue  still  lay  immovable  in  the  floor  of  the  mouth,  and  he  was 
quite  dumb,  and  had  difficulty  in  deglutition.  He  was  under  observation 
in  the  insiilution  at  Highgaie  for  nearly  twelve  months,  and  was  making  no 
further  progress  when  a  few  applications  of  a  continuous  current  to  the 
tongue  restored  the  power  of  anicutaiion  almost  suddenly.  He  went  on 
taking  cod-liver  oil,  quinine,  and  phosphorus;  and  at  length  his  cure  was 
complete. 

Very  dilTcrenl  is  the  prognosis  in  those  cases  which  depend  upon  a  pro- 
gressive change  in  the  bulbar  nuclei.  They  appear  always  to  end  fatally. 
Their  duration  is  generally  from  one  to  three  years ;  but  it  may  be  as  long 
fts  five  years.  Sometimes  the  patient  is  choked  unexpectedly  by  a  mass  of 
food  which  cannot  be  propelled  beyond  the  entrance  into  the  larynx;  of 
Ibis  an  instance  occurred  at  Guy's  Hoipital  in  186^.  Sometimes  death  ia 
brought  about  by  ao  attack  of  syncope,  sometinies  uy  a  paroxjsm  of  dysp- 
noea. Kiasmaul  remarks  that  snch  seitures  are  particularly  apt  to  happen 
after  exertion  of  some  kind,  but  that  they  not  infre(|ucnily  occur  at  night 
when  the  patient  is  in  bed.  In  otiter  cases  exhaustion  and  emaciation  grad- 
ually  lead  to  a  fatal  termination ;  or  pulmonary  phthiMS  may  develop  itself; 
or  a  pneumonia,  consequent  upon  the  admission  of  food  into  the  air  pass* 
ages  during  the  act  of  deglutition. 

1  do  not  think  1  have  ever  seen  any  benefit  result  from  treatmeni  oi  this 
disea.se.  Ku^maul  recommends  dry  cupping  at  the  nape  of  the  neck  in 
early  cases,  and  the  use  of  shower  bath^.  Among  druj{s  he  thinki  the  nitrate 
of  silver  most  likely  to  be  lerviceable.  He  has  seen  transitory  benefit  frum 
faradization  of  the  jialate  and  tongue ;  and  he  mentions  two  cases  in  which 
ttriking  results  were  for  a  time  atuiiied  by  the  use  of  strung  galvanic  cur. 
rents  jiassed  ihruugh  the  neck  and  spine.  One  patient,  a  priest,  who  had 
been  unable  to  ^ei  his  tongue  out  between  his  teeth,  could  after  being  gaU 
vani/.ed  protrude  it  t>e)-and  his  li|M ;  hit  .tjieech  liecame  more  disiinci  and 
his  deglutition  «a.iier.  After  four  or  five  weeks,  however,  the  improvement 
ceased.  Sj^ecially  applicable  to  ]>rogrc»ive  Imlliar  paralysis  is,  perhaps, 
S<:hulz's  meiliod  of  inducing  the  acX  ol  deghiliiion  by  gulv;iniMn..  Il  consists 
in  fixing  the  jxmiiive  |)ole  \\\x>a  the  na)>e  of  tlie  neck,  and  then  rajtidly 
moving  tlie  ne^^ative  )nile  downwartt  over  the  sitle  of  the  larynx.  This  pro- 
cedure may  t>e  repeated  •&!  short  intervals  several  limes  during  four  or  five 
minutes.  In  the  finJ  instan<:e  a  rurrent  from  six  or  eight  cells  should 
be  tried  ;  but  to  jiroduoe  the  desired  re»ill  a  large  ntimlier  of  elements  are 
often  required.  When  the  [ntient  cannot  swallow  food  at  all,  or  seems  likely 
to  be  cltoked  in  ihe  attempt,  a  tul)e  mitst,  of  course,  be  pa.ised  into  the 
ch ;  but  this  procedure  often  has  lo  be  abandoned,  on  account  of  the 
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irritation  excited  hy  it.    Nnlrieni  «nenut>  ihm  sfford  th' 
stiNtaining  tifc  for  n  lime,  unlevi  reroiinte  it  had  to  gastn>si<i 
the  irachea  was  opened  when  danger  was  apprehended  fron 
of  dyi^>nixa ;  and  the  result  was  that  they  cased,  although  c  ■■ 
symptoms  remained. 

AcuTK   lIui-iUK    Pakalvsis. — This  tppears  to  be  the  nioM 
place  for  a  lirii-f  notice  of  an  aiTixtioii  which  on  clinical  gnnAi 
a  separate  description,  although  lo  the  pathologist  it  is  metvly  the  i 
tative  of  a  rircumscrilied  myelitis  which  happens  to  be  sealed  m  !iir| 
instead  of  in  the  spinal  cord.     Three  exaropln  of  it  arc  cited  hy  P 
which  were  obscn-ed  by  l^eyden.     In  one  case  a  pitcli  of  scdlni^ 
numerous  capillary  extravaiations  of  blood  was  plainly  visible  ini 
mids  and  in  the  olivary  bodies  at  the  autopsy ;    in  the  othcn  no  I 
discovered  until  the  parts  had  been  h.irdened.  when  the  rnkKncopi 
inflammatory  changes  of  the  roost  marked  kind.     Each  potietit  M| 
taken  ill  rathersuddenly,  and  had  died  in  from  four  to  ten  da>-s.   TW| 
toms  varied  considerably,  I>eing,  of  course,  dependent  upon  (hei 
of  the  morbid  process.     Chief  among  those  which  were  present  iai 
or  another  were  headache,  giddiness,  vomiting  or  se^Yrc  hiccai|ll|| 
culty  of  dcgliitilion,  or  even  a  complete  mability  to  swallow,  a  mnirl 
profound  impairment  of  speech,  irregularity  or  great  rapidity,  ot( 
interruption  of  the  breathing,  a  quick  and  feeble  and  irregular  inn 
pulse,  a  )>ariial  or  complete  par^ysis  of  the  tongue,  of  some  miii 
limbs,  and  perhaps  of  the  face,  formication  and  pains  in  the  litntk 
was  no  fnitiire  of  consciousness,  nothing  at  all  resembling  as 
seiiure.     Depression  and  collapse  quickly  set  in,  and  the  fiul 
brought  about  by  jiaralysis  of  the  respiratory  muscles,  with  i 
breathing  and  lividiiy.     As  may  be  supposed,  the  diagivosis  of  thff 
the  disi'asc  was  not  difficult ;  but  it  was  not  easy  to  exclude  live  [ 
embolism  of  the  basilar  artery  or  of  the  vertebral  arterie*,  or  iheiti 
or  of  a  minute  spot  of  hemorrhage ;  or  even  of  a  rapidly  de 
pre»ion  of  the  medulla  oblongata  by  some  disease  in  tu  oe 
The  most  important  consideration  of  all  is  tliat,  perhaps,  sichci 
invariably  terminate   fatally,  since  ordinary  myelitis  is  not 
recovered  from.    The  treaiment  must  no  doubt  be  such  as  it  fouodi 
that  alTection ,  with  the  addition  of  measures  adapted  to  preserve  Aei 
from  the  elTects  of  his  being  unable  to  swallow,  and  of  the  impainiKal| 
cardiac  and  respiratory  movements.     A  case  which  seems  to  have  I 
this  kind  occurred  in  Guy's  Hospital  in  1874,  in  the  penon  of  a  1 
forty-five.     It  proved  fatal  in  about  ten  days.     The  central  part  of  ( 
appeared  sol^cncd ;    but   after   preparation    in  chromic  acid  H  < 
morbid  changes  were  made  out. 

Pbochessive   MusctTi-AR  Atrophv  of  Chiu>hood. — AccordinfOl 
chcnne,  progressive  muscular  atrophy,  when  it  wcur*  in  thiWren,  | 
certain  peculiarities  In  its  symptoms  and  course.   It  begins  in  the  itg^l^ 
become  tliick  and  hanging  and  cannot  be  brought  together.    If  <' 
smiles,  the  angles  of  the  mouth  are  drawn  far  apart,  and  the 
flattened  by  the  action  of  the  fiutdaaf^r  muscles.     The  articubtioD  1 
letters  and  of  the  vowel  a  is  impaired.     It  i%  almost  always 
fifth  and  the  seventh   year  that  this  form  of  the  afTeetion  fint 
But  at  that  time  it  often  attracts  very  little  notice  from  the  parenK^™ 
the  reality  of  the  morbid  change  Is  said  to  be  at  ome  made  appartO  ' 
orbicularis  oris  and  the  other  muscles  are  tested  by  faradic  cvneatiir- 
ihey  are  found   to   have  lost  their  coniraciility.     About  the 
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iwclfth  year,  ho»'ever,  tlw  inii«ctcs  of  the  shoiildrrs  and  arms  I)Cgin  to  irastc 
(•jpriciously  and  incgiibrly;  and  il  is  now  ihat  tncdkal  advice  is  firel 
sought.  Laicr  still,  the  miisclw  of  the  Inink  and  thos<;of  the  lower  limb* 
are  aiiackcd  in  ihcir  tiim.  I  have  no  retoltcclion  of  having  ever  seen  a  caw  of 
this  kind;  but  Dwchcnnc,  whose  first  e.ises  were  recorded  in  1855,  Mid  in 
187a  that  he  had  oliserved  no  fewer  thnn  Iwenly.  One  thing  which  would 
rather  tend  to  show  that  the  progrc«ivc  mnscnl.ir  atrophy  of  childhood  has 
no  very  close  relation  to  Ihe  most  eotnmon  fomw  of  waiiting  paralysis  in 
adults,  is  ihiii  it  very  often  occurred  in  two  or  more  brothere  and  sisters ;  but 
a  curious  circunntancc  is  that  the  &ther  of  the  first  two  children  in  whom 
Duchcnnc  recognised  its  jxrciiliar  characters,  was  afterward,  at  the  age  of 
forty-cigbi,  attacked  with  a  typical  '•  Cruveilhier's  paralysis,"  affecting  first 
the  shoulders  and  arms,  but  ultimately  the  lower  iimbs ;  he  also  slated  thai 
his  father  had  died  of  a  similar  complaint.  Whether  this  was  anything  more 
than  an  accidental  coincidence  iT  is  difficult  to  say. 

Paralysis  from  Ciikokic  PLU»tiiisM, — Beside  causing  a  form  of  colic 
^nd  inducing  gout,  lead  may  also  affect  the  nerx-ous  centres  and  give  rise  to  a 
variety  of  symptoms. 

Of  these,  the  most  cnmninn  is  a  form  of  paralysis  affecting  the  upper 
limh«,  which,  from  its  ])ein1iai  characters,  is  often  called  "the  dropped 
wrist."  I  Iwhevc  that  this  alwa>"s  attacks  certain  groups  of  muscles  much 
more  than  others.  Ucnenlly  the  extensors  of  the  hand  and  the  supinators 
arc  ihc  chief  ones  to  suffer;  the  patient's  hand  hangs  powerless  from  hb 
wrisi,  and  his  fingers  arc  more  or  lew  forcibly  flexed.  When  the  forearm  is 
laid  prone  upon  a  table,  he  is  unable  to  turn  it  round  so  as  to  bring  the 
palm  uppeimosi.  The  muscles  which  form  the  ball  of  the  thumb  arc 
affected  very  frequently,  and  sometimes  Ijeforc  any  others ;  those  of  the 
little  finger  also,  as  wwU  as  ilie  lumbricalcs  and  interossei.  In  some  cases  the 
deltoid  muscles  are  first  attacked,  and  with  them  the  lower  part  of  the 
tra|)ciii  and  the  muscles  which  cover  the  dorsal  surface  of  the  scapula:.  The 
affc>ctcd  mnscles  always  become  greatly  wasted.  Thus  the  ball  of  the  thumb, 
instead  of  being  rounded,  is  sunken  ;  the  loss  of  substance  in  the  interossei 
and  lumbricales  causes  Ihe  flexor  tendons  to  be  visible  on  the  palm  of  the 
hand  ;  the  neighborhood  of  the  external  condyle  of  the  humerus  and  the 
liji  k  of  the  forearm  arc  hollowed  out  and  fl.iccid,  If  Ihe  shoulder  is  attacked 
il  loses  its  roundness,  and  the  outlines  of  the  bones  can  be  felt  much  more 
plainly  than  is  natural.  In  some  ca-ses  the  whole  upper  limb  may  be  weak, 
and  all  its  minclcs  more  or  less  wasted.  Hut  I  have  never  seen  a  case  in 
whtth  the  bicefis  and  triceps  and  the  flexor  muscle*  of  the  hand  were  affected 
to  the  same  extent  as  the  extensor,  still  k-ss  of  one  in  which  any  of  these 
wferc  the  princii>al  ones  to  suffer  from  the  action  of  Ihe  poison, 

Most  frequently  both  upper  limhs  are  attacked,  but  one  much  more  than 
[he  other.  Sometime*  the  pnml^is  is  limited  to  one  arm  and  hand.  Certain 
writers  have  supposed  ihat  this  is  liecause  they  alone  happened  to  absorb  the 
pobon,  as,  for  instanre,  when  a,  |)aintcr  makes  his  colors  with  one  hand,  and 
little  or  not  at  all  with  the  oihct.  But  such  a  view  is  altogether  untenable. 
and  I  believe  that  any  difference  bet«-ecn  the  two  upper  extremities  in  this 
respect  is  to  be  atiribiiiod  to  the  fact  that  the  arm  most  affected  is  employed 
more  than  the  other  in  the  |ialient'»  daily  work. 

It  is,  however,  a  (piestion  whether  lead  [larsdysis  is  really  due  to  an  affec- 
tion of  the  nervous  centres,  or  whether  il  may  not  be  caused  by  the  local 
action  of  lead  cirailating  in  ihc  blood  ujmn  the  muscles  themselves.  John 
Hunter  long  ago  took  advantage  of  a  fatal  accident  which  h.id  hapjicned  to  a 
[tainter  to  examine  the  ti«-ues  of  his  hand  and  arm,  which  had  been  jKira- 
i)'£ed.     He  found  that  the  muscles  were  cream  colored.     Some  years  ago 
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>  nan  dk-d  in  Guy's  Hospital,  who  had  been  attacked  with  lead  inral>i 
seven  years  before,  and  had  never  completely  recovered  from  it.   Vi.  Utna 
found  that  the  affected  muscles — especially  the  deep  extensors  o(  ihe  fonam^ 
— were  repreKnicd  only  by  loose,  watery,  conocclive  tisuc. 

Sometimes,  however,  the  dia^osis  between  lead  paralysis  and  progmuve 
muscular  atrophy  is  so  uncertain  that  the  results  of  (reatmcQi  have  to  be 
called  in  evidence  upon  it,  and  1  am  myself  inclined  lo  think  that  the  bucr 
affection,  in  its  most  typical  form,  is  sometimes  realty  ihc  result  of  pluin^ 
ism.  I  have  met  with  at  least  one  well-marked  instance  in  which  a  patalpa 
of  the  forearm,  presenting  all  the  characters  of  proj-rc-ssive  musoiht 
atrophy,  including  its  roistancc  to  treatment,  occurred  in  a  man  who 
had  worked  with  lead  for  a  length  of  time,  and  who  had  a  wcII-aatkEd 
blue  lead  line. 

The  paralysis  which  occurs  in  chronic  plumbism  is  not  always  limited  u 
the  upper  limbs.  1  have  seen  two  instances  in  which  tltc  whole  ludy  •« 
affected.  The  patient  could  not  raise  himself  in  bed,  nor  ux  any  of  In 
limbs. 

The  only  disease  for  which  lead  paralysis  is  likely  to  be  inistak«i  ii 
progressive  muscular  atrophy.  One  distinction  between  them — on  which 
'  Sir  William  Gull  used  to  lay  stress — is  that  in  chronic  plumbism  the  pstitat 
complains  of  pain  when  one  grasps  the  aJTected  muscles  with  one's  band, 
but  I  do  not  find  that  this  is  constantly,  or  even  generally,  the  case.  Ot 
the  other  hand,  it  is  not  attended  with  the  fibrillary  tremon  which  accott- 
pany  progressive  muscular  atrophy.  But  the  most  remarkable  distinction  ti 
afforded  by  the  application  of  galvanism  to  the  skin  over  the  affecud 
mieclcs.  In  lead  paralysis,  a  faradic  current  causes  but  slight  coniiactioa 
or  even  none  at  all,  whereas  a  continuous  current  gives  rise  to  raoveiueots 
more  readily  than  in  health,  that  is,  a  smaller  nuint>cr  of  cells  is  r«|uireil  to 
excite  the  muscles  to  contract. 

The  general  condition  of  the  patient  must  also  be  carefully  inquired  into 
in  all  cases  in  which  any  doubt  exists  as  to  the  cause  of  a  paralytic  uiTectiua 
of  the  upper  limbs  attended  with  wasting.  The  gums  must  be  examined  it* 
the  "blue  line."  Une  must  ask  whether  the  patient  has  iuGTered  frua 
any  painful  atTcction  of  the  abdomen  which  could  possibly  be  "lead  coUc;" 
but  it  is  to  be  home  in  mind  that  when  a  person  has  been  MloM-Iy  iji- 
sorbing  the  metal  in  minute  quantities  for  a  len^h  of  time,  |>;>ral)'!>is  often 
occurs  without  having  been  preceded  by  any  pain  in  the  bowcU,  and  th«e 
arc  precisely  the  owes  which  aie  difficult  of  diagnosis.  Someiiroist  the 
recognition  of  chronic  plumbism  is  matetially  facilitated  by  the  aapect  of 
the  patient,  the  countenance  being  in  such  cases  peculiarly  sallow  and 
aiuemic. 

Another  nervous  afTectton  which  >s  said  to  be  an  occasional  result  of  Itad 
poisoning  is  a  tremor  rcvmbling  that  caused  by  mercury.  It  lus  bitheiKi 
only  been  observed,  by  Utockm^nn,  among  the  miners  on  the  Hariz.  It  ii 
generally  limited  to  the  arms  and  hands,  but  it  very  often  sit^:ks  oho  (be 
lips  and  the  angles  of  the  mouth.  Very  rarely  il  attacks  the  legs  and  the 
muscles  of  Ihe  head  and  of  the  trunk. 

The  medicine  most  useful  in  lead  paral}-Hs  is  iodide  of  pota^ium.  Ik. 
Anstie  lays  stress  on  the  importance  of  a  nutritious  diet,  and  on  tlic  vibte 
of  cod-liver  oil  in  such  cases,  Sulphur  baths  have  been  su[n>iMed  to  te 
serviceable.  I  believe  that  there  is  no  doubt  that  they  lead  to  tlie  exattioB 
of  some  of  the  lead  which  has  been  accumulated  in  the  body ;  a  blac^ 
discoloration  of  the  skin,  und  Ktill  more  of  the  naib,  is  observed,  whicli 
docs  not  at  once  rub  off,  and  which  evidently  b  due  lolhc  convention  of  wnu 
of  the  lead  present  on  the  body  intoa  sulphide.  Ixicalty,  the  application <if 
a  continuous  current,  just  sufficiently  powerful  to  excite  contraction  of  the 
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ecicd  miKcIcs  is  recommended.     W)ien  iu  sjwcial  action  ceases  faradiza- 
in  ma)'  be  used  in&lead,  but  nut  before. 

PsEt'Do-HvpeRTKOMiic  Pakai.vsis. — Ifi  t86i,  Dochenne,  of  Boulogne, 
recorded  in  (he  second  edilton  of  his"  l^lectriutinn  Locullsie"  Ihccaseofa 
boy  who,  triih  legs  so  weak  ihxt  he  coiitd  i^cnrcely  walk  or  even  stand,  had  the 
mtisclei  of  his  calves  and  of  hm  loins  ai^  large  as  thotc  uf  an  athlete.  Seven 
years  later  Duchenne  wrote  a  ileUilcd  |ui>er  on  the  disea-ie  i»  question.  In 
the  meantime  caxt  had  been  noticed  by  a  few  German  ol»ervert.  I  saw  one 
in  1863,  in  Oppolur's  wards  at  Vienna;  and  another,  which  occurred  to 
Griesinser,  in  1864,  gave  Billroth  the  opporiuniiy  of  exci.itng  a  little 
piece  of  the  deltoid  muscle,  and  of  proving  that  there  was  no  real  but  onljr 
an  apparent  hy|>e[tro(>hy.  It  was  found  to  consist  almost  entirely  of  adipose 
and  fiorous  tiswe,  separating  from  one  another  the  muscular  fihret,  which 
themselves  were  unaltered.  Duchenne,  in  1865,  made  similar  observations 
in  one  of  hit  cases,  with  the  aid  of  his"emportc-pidcc."  He  therefore  pro- 
posed to  term  the  disease  farafytu  myosdirosiqut.  Among  other  names 
which  have  been  suggested  for  it  maybe  mentioned  "  ii^malods  mtiteulomm 
luxurians."  and  Klirase  mufcu/airf  ^ro^reiiif.  Bui,  on  the  whole,  1  prefer 
to  call  it  pirudo-ky^rtrephie  farafysii. 

ffitto/Dgy. — The  substance  of  the  enlarged  muscles  has  a  whitish. yellow 
color,  with  perhaps  a  faint  reddish  tint.  There  is  still  a  linear  arrange- 
ment of  the  fibres,  and  in  extreme  cases  this  may  be  the  only  thing  which 
distinguishes  il  from  the  subcutaneous  adipose  tissue.  The  fat  sometimes 
extends  into  the  tendons,  giving  them  during  life  an  appearance  of  having 
been  encroached  upon  by  the  fleshy  bellies  of  the  muscles.  On  the  other 
hand,  there  has  occasionally  been  found  no  fat,  but  fibrous  tiraiic  only, 
between  the  muscular  fibres;  and  in  the  earlier  stages  of  the  disease, 
this  new  listie  has  been  found  full  of  nuclei  or  containing  actual  spindle 
cells.  The  muscular  fibres  seem  to  become  greatly  reduced  in  number  by 
a  process  of  simple  atrophy,  which  at  last  leaves  only  the  collapsed  sarco- 
lemma  sheaths.  Those  fibres  which  remain  arc  not  always  completely 
unaltered,  as  described  by  Gricsinger.  Duchenne  speaks  of  their  transverse 
itriation  as  unusually  faint.  Other  observers  have  seen  some  which  were 
striated  longitudinally,  some  which  were  translucent  or  waxy,  and  some 
which  were  in  a  state  of  granular  or  fatty  degeneration.  Some  fibres  are 
even  hypertrophicd,  having  two  or  three  limes  their  normal  thickness,  as 
was  first  obser^'ed  by  Cohnhcim. 

CtW/v. — The  enlargement  of  the  muscles,  however,  is  not  present  at  all 
nages  of  the  atTection.  There  is  an  early  period  during  which  the  only 
Symptom  U  .in  impairment  of  power  in  the  lower  liralH.  The  child — for 
pseud o-hy pen rophic  paraly<.is  almost  always  begins  in  childhood — is  noticed 
to  totter  in  walking,  and  to  be  ipl  to  fall  ;  it  has  difficulty  in  getting  on  to 
its  feet ;  il  is  particularly  awkward  in  going  up  siatn  ;  and  when  it  tries  to  sit 
down,  it  falls  into  the  chair.  It  may  previously  have  been  able  to  run  about 
like  other  children.  But  in  many  cases  the  commencement  of  the  disease 
occurs  before  the  little  patient  has  ever  learned  to  walk  ;  the  proper  age  is 
passed  without  this  being  accomplished.  At  first  the  parents  think  that  the 
child  is  only  backward,  as  so  many  rachitic  children  are,  but  at  length  they 
see  that  there  is  sonKthing  more  seriously  wrong. 

Even  when,  at  the  end  of  a  few  months  or  a  year  from  the  beginning  of 
the  paralysis,  the  change  in  the  muscles  is  discoverable,  its  extent  and  degree 
tuy  widely  in  different  cases.  The  calves  arc  often  affected  alone ;  next  in 
liability  to  undergo  eolargetncnt  are  the  masses  of  the  treetvr  spins  in  the 
loins,  the  glaUti.  ihc  JeJ/m'Jt,  and  the  infra  sfiinati.  The  muscles  of  the  thigh, 
and  the  ptetm-aUt  and  serrati  magni,  are  more  often  reduced  io  siic,  so  as  to 
30 
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aflbrd  a  slranf:«  contrast.  But  sometimes  the  whole  of  the  tnnk  and  *I1 
parts  of  the  IJmtK  display  an  cxaggcralion  of  contour  which  leaves  tlM 
Farncsc  Hercules  a  long  way  behind,  as  Ducheonc  show's  by  comparinga 
sketch  of  that  ancient  statue  with  drawings  of  a  {utient  of  his,  a  boy.  tea 
years  old.  The  enlarged  muscles  are  generally  firm  and  elastic,  and  "heo 
they  are  brought  into  action  they  harden  so  that  it  is  difficult  to  beliew 
that  they  do  not  consi&l  wholly  of  contractile  elements.  I^yden,  in^Jml, 
speaks  of  them  as  doughy,  and  even  as  feeling  semi-fluid  when  ihtr 
contract;  but  I  think  that  this  b  incorrect,  at  least  in  the  majority  of 
instances. 

When  a  child  affected  with  pseudo-hypertrophic  paralysis  stands  np,  in 
attitude  is  very  peculiar.     The  abdomen  is  pushed  forward,  and  the  boUo« 
of  the  lumbar  vertebtae  is  greatly  exaggentled.     The  nates  project  betiisd; 
but  the  shoulders  are  throun  much  fiirlher  backward  still,  so  that  a 
carried  downward  from  the  upper  dorul  sjMnes  falls  behind  the 
The  legs  are  separated  widely  from  one  another.     If  an  attempt  is 
to  iiraighien  the  back,  the  child  at  once  falls  down.     When  it  walks,! 
balances  the  body  from  side  to  vide  at  every  step.     It  cannot  rbe  lirom  ibt^ 
sitting  |>osiure  without  the  use  of  iu  hands. 

The  susceptibility  of  the  alTected  muticles  to  faradic  ctirrcnl*  b  »o««- 
times  normal,  bm  in  other  cases  it  is  considerably  lowered.  Fibfillify 
tremors,  such  as  are  seen  in  progressive  muscular  ain>phy,  are  not  generally 
to  be  noticed ;  but  they  have  been  observed  in  a  few  instances.  Tbt 
cutaneous  sensibility  is  alionether  unimpaired.  The  leg*  and  feel  are  ofttn 
cold  and  damp  and  bluish.  The  heels  are  usually  drawn  up.  to  a  f^caler  <x 
less  extent,  by  contraction  of  the  Umlo-A<hiUit  cm  each  side ;  and  there  iMy 
be  a  well-marked  club  f<K>l.  Sometimes  the  knees  are  rigidly  flexed.  The 
sphincters  act  naturally  throughout  the  whole  course  of  the  disease.  Tut 
intelligence  may  be  i^rfect ;  but  it  is  not  r^irely  very  defective,  and  in  SMK 
of  the  oTses  recorded  the  jiatients  have  been  idioM. 

When  the  disea-se  \\x*.  dcvelo|>ed  itself  (o  a  certain  point,  it  is  described 
by  Diichenne  iu  rem.iinitig  stationary  for  two  or  three  yearv,  or  even  h'i;i:r 
But  at  length  a  further  advance  take*  place.  If  the  legs  only  were  alTeiUd, 
the  arms  art-  now  involved.  The  musclei,  whleh  at  this  time  lose  Ih«ii 
functions,  however,  never  iihow  even  an  apparent  hypertrophy,  tnit  air 
always  reduced  in  sixe,  although  the  hisKilogical  ;>T«ces«es  in  them  ore  of 
exactly  the  same  kind  as  in  those  wht<;h  were  earlier  alTected.  Accordii^ 
to  Duchenne,  even  thusr  muscles  which  were  at  fir^t  enlar^d  ullimattlT 
shrink,  until  they  too  are  obviously  atrophied.  The  patient,  who  hit 
generally  now  reached  adolescence,  hecome:(  altogether  uruble  to  stand.  ** 
even  to  sit  up  ;  he  is  a  prisoner  upon  the  couch  or  the  bed.  Ultimately  ht 
dies  of  exhauilion,  or  is  carried  olT  by  phthisis  or  xome  other  intercurrat 
complaint.  Friedreich,  however,  remarks  th.it  a  large  majority  of  the  caw 
hitherto  recorded  have  been  lost  sight  of,  so  that  the  end  of  them  it  Mt 
known. 

Very  little  has  been  learned  a.t  to  the  ati^hgy  of  pseudo-hypertrofilw 
paralysis.  The  most  conspicuous  jK>int  in  its  nistorv  is  its  tendeiKy  to 
appear  in  suc<'ession  in  two,  or  three,  or  even  four  cnildren  of  the  sane 
family,  especially  in  the  boys,  :ind  at  the  sme  age  in  all  of  them.  As 
might  be  expected,  the  parents  ihemi^elves  have  aiK'ays  been  free  fronii; 
but  its  hereditary  origin  has  often  been  traceable  by  its  having  occufTtd  in 
brothen.  or  other  rcUtions  of  the  father,  or  even  of  the  nMitlter.  ^talctur 
altogether  far  more  subject  to  it  than  females,  the  proportion,  aSMag 
aeventy-seven  cases  collected  by  Friedreich,  being  as  sixtv-four  to  thirtw* 
In  a  solitary  jicries  of  cases  recorded  by  Lutx  it  appeared  in  two  »occe»« 
generations  in  the  female  line  only,  aflecting  five  ladividnaU.     On  theottia 
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fijind,  it  has  often  attacked  scvctnl  sons  of  the  same  ]urcnts,  and  spared  HI 
ihr  daughters.  Oul  of  75  cases  in  which  the  date  of  its  commenccmcnl  was 
ascertained,  Friedreich  found  45  in  which  the  chiWfcn  were  under  five 
years  of  age,  17  between  six  and  ten.  8  bctwceo  eleven  and  sixteen.  In  the 
remaining  5  cases  the  patients  were  adults ;  and  i  of  them  are  said  Co  have 
been  aged  forty  and  forty-one  respectively  when  the  disease  began.  As 
occasional  exciting  causes  axe  mentioned  unhealthy  conditions  of  life,  chills, 
over-exertion  of  the  muscles,  snd  the  occurrence  of  convuhions  or  of  an 
exanthem  such  as  measles. 

The  diaxnoiis  of  the  disease  is  very  easy  in  well-marked  cases.  One  mor- 
bid slate  which  must  be  thought  of  in  connection  with  it  is  that  wliiih  Brodie 
and  Hilton  both  believed  to  dcjKrnd  on  the  hip  joints  being  congcnilally 
placed  too  tai  backward  ;  the  drawings  given  in  Hilton's  work  show  a  com- 
pensatory cun'aiure  of  the  spine  very  like  that  which  is  seen  in  psctido- hyper- 
trophic paralysis,  so  that  one  is  inclined  to  wonder  whether  his  cases  could 
possibly,  after  all,  have  been  examples  of  that  disease  in  a  slight  form.  That 
enlargement  of  the  muscles  is  sometimes  not  a  conspicuous  symptom  U,  I 
think,  certain  ;  at  least,  unless  Duchcnne  and  Friedreich  arc  wrong  in  includ- 
ing in  the  present  category  the  cases  which  Dr.  Meryon  described  in  185  j, 
under  the  name  of  "granular  and  fatty  degenenilion  of  the  voluntary  mus- 
cles," and  which  occurred  al  about  the  right  age  in  several  boys  belonging 
to  two  families.  The  objection  may,  mdccd.  be  made,  that  Meryon  found  a 
different  morbid  change  in  the  muscles  ;  but  it  must  be  remembered  that  his 
investigations  were  made  after  death  had  occurred  at  a  very  advanced  period 
of  the  disease,  and  not  upon  portions  of  muscle  removed  during  life.  Cliarcol 
and  William  Roberts,  however,  regard  the  cases  in  question  as  examples  of 
progressive  muscular  atrophy.  And  it  is  to  be  noted  that  Friedreich  himself 
relates  as  instances  of  the  latter  disease  several  cases  which  seem  to  belong  to 
the  same  cla^as  Meryon's.  They  occurred  in  three  families  residing  in  or 
near  Heidell>erg ;  and  what  is  very  curious  is  that  Hemptenbacher,  a  pupil 
of  Friedreich's,  succeeded  in  tracing  all  three  families  to  a  single  pair  of 
ancestors  a  century  and  a  half  back.  A  similar  complaint  is  said  by 
Eiehhorst  to  bavc  appeared  in  six  successive  generations  in  a  iamily  at 
KOnigsberg. 

It  is  in  reference  to  the  /a/Ati/tfiy  of  pseud o-hypcrtrophic  paralysis  that  this 
queslion  has  its  chief  importance.  Charcot  and  most  other  writers  at  the 
present  lime  think  that  this  disease  is  primarily  an  affection  of  the  muscles 
ihetnselves,  and  ihus  that  it  differs  absolutely  from  progressive  muscular 
atrophy,  which  has  been  traced  to  a  lesion  in  the  gray  matter  of  the  cord. 
Now,  we  have  seen  that  in  progressive  muscular  atrophy,  and  e\'en  in 
the  atrophic  paralysis  of  children,  the  wasted  muscles  often  have  their  bulk 
made  up  to  the  natural  standard  by  an  interstitial  development  of  adi|)ose 
and  fibrous  tissues.  But  if,  on  the  other  hand,  an  apparent  overgrowth  of 
the  muscles  is  not  an  essential  feature  of  pseudo-hypettrophic  piralvsi*, 
OIK  cannot  help  suspecting  that  its  relation  to  the  other  diseases  must,  after 
all,  be  vcrj-  intimate.  Indeed,  although  Picrrel  and  Ch.ircot  studied  with 
great  care  tlie  histology  of  the  cord  in  a  fatal  case  of  M.  Bergeron's,  and 
detected  no  morbid  chan^  in  it.  Dr.  Lockhart  Clarke  and  Ur,  Cowers 
have  since  recorded  a  cax  in  which  they  discovered  cxtcnMvc  areas  of  disin- 
tegration in  various  parts,  in  some  of  which  the  nerve  cells  were  in  a  state  of 
atrophy.  Further  observations  are  very  much  needed  ;  but  I  strongly  incline 
to  the  opinion  that  psetido -hypertrophic  paralysis  will  ultimately  be  found  to 
be  a  spinal  afTection. 

With  regard  to  treatmritl  there  is  unfortanatcly  very  little  to  be  said. 
Duchenne  cUinv  the  cure  of  two  cases  (the  details  of  which  arc  gi^'en  in 
the  "  Are^Hits  GtiUrales  "  for  1868)  by  foiradizalion  of  the  affected  muscles, 


468  SPINAL  PARALYSES  ATTENDED  WITH  ATKOPHT. 

with  the  aid  of  hydro- therapeutics  and  massi^;  they  were  both  iouti 
stage,  with  but  slight  enlargement  of  the  gastroenemii.  At  a  later  i«il 
of  the  disease  he  found  no  treatment  of  any  use.  Benedikt  has  vxsA 
three  cases  in  which  he  obtained  results  by  "  galvanizing  the  sympatbtdt 
But  in  the  hands  of  Erb  this  procedure  has  since  signally  tailed.  Uoji 
considered  that  the  administration  of  arsenic  retarded  the  progitstfl 
cases. 
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II9TORV  AKD   NOUENCLATtniE — SYKPtOMS   AFFECTIKG   MOVEMENT  AND    &KU- 
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ATTACKS — «VOSIS  AND  OTHER  OCUI^R  S^TitPTOMS — D1S("L'S&I0N  OC  THE 
RELA1ION  BETWEEN  THE  ATAXY,  DYSESTHESIA,  AND  OTHER  SVMITOMS — 
-«m01j(»;V    AND   DIAONOSIli:    HEREDITARY  CAEES — TREATMENT. 

Among  the  chronk  affections  of  the  spinal  cord,  there  is  one  which  is 
characteriicd  essentially  by  an  impairment  of  the  power  of  co-ordinaiing  or 
[Combining  the  actions  of  muw-les  in  the  execution  of  movements.  'J'liat  it 
not  an  ordinary  paraljntis  i»  evident  from  the  fact  that  in  some  cases  the 
ilractilc  force  or  the  miisi:les  Ls  undiminiiihed.  In  tCngland  it  k  now 
ommonly  known  as  "  locomotor  aiaxy,"  the  name  being  derived  from  that 
alaxit  U<amotri(€  frogrfstive,  given  to  it  in  1858  by  M.  Ouchennc,  of 
aulognc.  But  in  tiexmany  the  mo*t  u»nal  designation  for  it  appears  to  be 
■*M  ^ersalu,  and  this  title,  Ijeing  as  old  as  Hippocrates,  would  be  far  prefer- 
blCi  provided  that  iln  claim  to  represent  the  disease  in  (jiicslion  could  be 
saii^fartorily  e9ta1ilis.hcd.  Now,  there  is  no  dnnbt  that  Romberg  and  others 
had  dewribcd  under  (a^rt  dorsalis  most  of  the  prim  ijial  symptoms  of  ataxy 
long  before  Durhennc  nrole  on  the  subject,  and  the  French  observer  seems 
to  have  somewhat  underrated  the  vahie  of  the  work  of  those  who  had  pre- 
ceded him,  although  it  is  incorrect  to  say  that  he  altngethcr  ignored  it. 
But.  on  the  other  hand,  it  is  rerlain  that  la^t  dortalis  had  generally  been 
used  in  a  vague  way  for  almost  any  very  chronii-  and  incomplete  form  of 
spiiul  paralysis,  especially  if  it  seemed  to  have  been  caused  by  sexual  cxcc®es 
and  was  attended  with  wasting  of  the  muscles.  Indeed,  1  tannot  find  that 
in  this  country  the  term  c^cr  had  any  precise  signifii-atiim.  Moreover,  it  is 
only  since  the  publication  of  Uuchennc's  obsenalions  that  the  ailcniion  of 
Ihc  profession  has  been  kept  lixed  upon  the  disease,  and  its  peculiar 
featu^  were  depicted  by  him  far  more  accurately  than  by  any  previous 
writer.  Consequently,  although  locomotor  ataxy  is  a  verv  clumsy  name,  I 
think  we  had  better  keep  (o  it.  To  substitute  talics  dorsalis  is,  at  the 
present  time,  quite  impracticable.  It  is  worthy  of  notice  that  Todd — who 
in  1847  ("  Cyclop,  of  Anat.  and  Phvs.,"  iii,  p.  711  R.)  pointed  out  the  dis- 
tinction between  panUysisand  loesof  the  power  of  co-nrdin.iliog  movements, 
and  who  ntcntioncd  the  difficulty  of  walking  and  the  tottering,  uncertain 
gait,  while  considerable  vokintarj'  power  remained — made  no  attempt  to 
give  any  name  to  the  latter  affection.  In  one  resi»ect  his  knowledge  went 
beyond  the  point  reached  by  Uuchennc,  namely,  in  osMgning  the  seat  of  the 
complaint  to  the  posterior  columns  of  the  cord.  It  might  be  thought  that 
if  wc  could  find  a  convenient  Knglish  eiiuivalcnl  for  the  German  Hinifr- 
ttrangttlerMe,  there  would  be  an  ndvantngc  in  adopting  it ;  tnil  such  a  change 
of  name  would,  in  reality,  be  very  unfortunate,  for,  as  we  shall  presently  sec, 
ibe  lesion  in  question  is  vciy  far  from  being  so  distinctive  of  locomotor  ataxy 
ftS  it  was  at  one  time  supposed  to  be. 

Symfit^ms. — Locomotor  ataxy  almost  invarisblv  begins  in  the  lower  limbs, 
and  one  of  its  most  marked  symptoms  is  an  alteration  in  the  gait.  In  walking, 
the  patient  lif^  his  foot  high  in  the  air  and  throws  it  outward,  and  then 
he  brings  the  heel  to  (he  ground  with  a  stam]>.  If  the  case  ix  a  slight  one, 
it  is  especially  in  starting  that  he  experiences  a  difficulty.  Wilks  relates 
that  a  gentlcinan  whom  he  knew,  if  he  stopped  to  look  in  at  a  shop  window, 
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had  lo  asic  some  one  near  him  lo  give  him  s  push  before  be  couid  s«  off 
again.  Once  faiily  <1^(cd,  such  a  patient  may  do  prelty  well,  bui  pc^fa 
hie  finds  himself  unable  to  turn  round  tharply  without  «nimbiing.  Another 
of  Wilks's  patients,  when  he  had  once  walked  »omc  distance  along  a  mul. 
wanted  to  go  back,  and  was  obliged  to  guide  himself  up  against  the  k«k, 
when  he  fell  down.  And  yet  smother,  an  ouc-palient,  one  day  apoiogbcd 
for  being  late  at  the  hospital  by  «ying  that  his  friends  had  sent  him  off  t> 
a  wrong  direction,  and  that  he  went  on  until  he  fortunately  met  an  ac4]Biuftt- 
ance  who  turned  him  round  I  Most  wrilen  describe  ataxic  paiienb 
rolling  and  staggering,  like  persons  who  are  intoxicated,  but  Willu  af 
that  (he  gait  TBihcr  r<.-scmb1es  thai  of  a  man  on  a  ledge,  who  is  aniio«ly^ 
boJancing  himself  It  is,  howTver.  certain  that  many  persons  in  the  oAy^ 
Stage  of  the  disease  have  been  condemned  by  ihcir  neighbors  as  drunkank 
The  attempt  to  run,  or  to  hop,  or  even  to  ascend  stair?,  makes  the  paticoi'i 
incapacity  still  more  manifest,  and  he  may  be  unable  to  stand  on  one  fooC, 
or  with  the  two  feel  close  together,  without  tottering  and  filing  down. 
If  told  to  walk  in  a  straight  line— at  along  one  particular  board  ia  i 
floor — his  course  is  most  sinuous  and  trregiilar.  The  use  of  a  stick,  oi 
leaning  upon  the  arm  of  a  friend,  has  an  cxtiaoidinary  effect  in  sieadyinf 
bis  uovementB.  In  more  advanced  cases  however,  as  soon  as  he  aIinii|Ni 
to  stand,  his  legs  arc  violently  jerked  in  all  directions,  and  this,  even  though 
he  tnay  be  held  upon  each  side  by  an  attendant.  He  may  actually  heuiuUc 
to  sit  in  an  arm  chair,  the  limbs  being  tossed  about,  so  that  he  slides  i^  oa 
to  the  ground.  When  tying  on  a  couch  he  cannot  cany  the  foot  siiaigtH 
toward  iin  object  so  us  lo  touch  it,  nor  raise  the  leg  up  in  the  ait  with  «■ 
even  movement. 

The  complaint  may  last  for  yeart  without  extending  beyond  the  to*ti 
limbs,  but  in  many  cases  it  at  length  .iffects  the  arms.  The  patieot  thai 
becomes  incai)acitated  for  actions  retjuiring  delicate  tnanipglaiion,  »icfc  a> 
writing  or  playing  the  piano;  he  cannot  fasten  his  necktie  or  button  hit 
clothes.  If  he  is  told  to  bring  the  two  forefingers  into  contact  bom  i 
distance,  they  arc  carried  atiout  in  the  mo«t  irregular  manner  before  they 
meet.  He  finds  a  difhculty  in  taking  hold  of  anything  held  up  before  bim, 
and  when  he  aitempis  to  draw  or  write  in  the  air  with  ha  finger  the  figtmt 
are  zigzagged  in  ail  directions. 

Sens<)tion  is  imiKiired  to  a  greater  or  le»  extent  in  the  vast  majority  of 
cases  of  locomotor  ataxy.     Subjective  feelings  of  numbness,  or  of  fomika- 
tion,  are  very  often  compinincd  of.     The  pitient  »a)-s  that  when  he  itaodt 
his  feel  se<.-m  to  be  covered  with  thick  woolen  stockings,  or  to  be  trcadiig 
upon  a  water-bed,  or  u|ion  indta-nibber.     The  cutaneous  sensibility  may  be 
found  diminished  in  the  feet,  the  legs,  or  even  the  thighs,  when  caieftilly 
tested  after  the  metliods  descritied  at  p.  353 ;  hut  it  very  rarely  happtm 
that    there    is    any    up|iroai:h    to    complete    anicslhesia.     Ability    to 
pain  is  often  absent,  while  tactile  impresiions  arc  readily  perceived, 
the  other  hand,    French  writers  point  out    that    jiaticnts  generally  ttoia^ 
the  [wwcr  of  appreciating  differences  of  tempenituic  long  after  ihey  iutt 
lost  common  sensation.     That  curious  symptom,  the  rctard(.-d  transmissioa 
of  imi>res*ions,  is  almost  iKCuliar  lo  locomotor  ataxy.     It  especially  concna 
the  sense  of  |jain,  but  Hertilicrg  is  said  to  liave  shown  that  tactile  iliil<fB»| 
sions  and   those  of  heat  and  cold  may  also  lie  delayed  to  some  exletn.! 
If  there  is  no  anieMhesia,  the  prirk  of  a  needle  may  first  be  only  felt,  isd '] 
then,  aStez  an  interval,  a  sen»ilioii  of  jnin  may  follow,     Krb  sa)'s  thlt  ihc 
interval  niav  \te  one  uf  some  minutes ;  Cnivcilliier,  who  seems  lo  have  bMl 
the  finil  to  nraw  attention  to  the  symptom  in  question,  noted  it  at  tn^tytf 
thirty  »e<:onds.     Another  iwiiit  is  that  the  jKiin  [irodticed  by  a  slight  11^ 
may  la^t  longer  tlum  under  normal  circumstances  and  gradually  cutninWi 
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>c!,  as  a  consequence,  that  thcpitient  becomes  unable  to  count  a  series  of 

jilar  iinprcssions  if  they  succeed  one  jnother  ai  all  quickly.  The  parses- 
whicb  accorapttoy  lotomotor  auxy  arc  by  no  means  liiniicd  lo  the 
lower  lirobs.  Several  writers  insist  on  ihc  frequency  with  which  sensations 
of  nunil>ncs6  are  felt  in  those  parts  of  the  hands  supplied  by  the  ulnar  nerves, 
even  Jit  the  commencement  of  the  disease,  and  Trousseau  has  pointed  out 
that  ll>c  mucous  membrane  of  ihc  moulb  may  be  aoKslhelic,  the  jKilicni  not 
beinf;  able  to  fc<i  the  food  between  his  lips,  nor  to  appreciate  its  tempera- 
ture, nor  with  his  lectb  (o  distinguish  hard  substances  from  those  which  can 
be  easily  broken  down. 

A  symptom  on  which  Trousse.au  laid  KTcat  stress,  &s  indicative  of  loco- 
motor ataxy,  is  the  failure  lo  execute  movements  as  well  with  the  eyes  shut 
U  when  tbey  are  open.  And  there  is  no  dotibl  that  this  symptom  is  often 
exceedingly  well  marked.  Many  a  palicni  who  can  stand  quite  steadily  so 
long  as  he  is  looking  down  at  his  feet  lotlcra  and  iails  when  he  is  made  to 
close  his  eyes.  It  may  even  be  the  first  indication  that  anything  is  amiss ; 
as  in  the  case  recorded  by  Dr.  Baiirc,  of  a  man  who  seems  lo  have  believed 
himself  lo  be  quite  n'ell  until  he  noticed  that  he  could  not  wash  his  face  in 
the  morning  unless  he  was  supported  by  another  person,  or  could  lean 
against  a  wall ;  for,  as  soon  as  he  shut  his  eyes,  he  lost  his  balance,  and 
Staggered.  And  patients  often  complain  that  they  have  to  watch  every 
movement  that  they  attempt  to  perform.  According  to  Jaccoud,  the  effect 
of  keeping  the  eyes  open  is  in  part  due  to  the  influence  of  light ;  for 
he  says  that  a  person  who  has  ataxy  cannot  walk  so  well  when  they  arc 
closed  as  when  ihcy  arc  open,  even  though  something  may  be  held  in  front 
of  his  chest  in  such  a  way  as  to  prevent  his  seeing  his  feet.  But,  as  Ur. 
Bazirc  has  remarked,  this  is  no  doubt  due  to  the  feeling  of  confidence 
inspired  by  looking  about  one ;  for  nervousness  has  a  marked  tendency  to 
auemcni  the  symptoms  of  the  disease,  so  that  a  patient  who  is  conscious  of 
bemg  observed  by  othcre  cannot  walk  nearly  so  well  as  when  he  supposes 
himself  to  be  unnoticed.  A  similar  explanation  must,  I  im.igine,  be  brought 
to  bear  upon  the  fiicl,  noticed  by  Bencdikt  and  Friedreich,  that  wme  ataxic 
pdticnts  who  arc  perfectly  blind,  nevertheless,  totter  more  when  they  are 
made  lo  shut  their  eyes. 

At  present,  however,  it  is  the  opinion  of  those  best  qualified  lo  form  a 
judgment  in  the  matter,  that  the  mability  lo  execute  movcincncs  accurately 
with  the  eyes  closed  ts,  strictly  speaking,  a  sign,  not  of  locomotor  ;itaxy,  but 
of  defective  sensation  in  the  lower  Him  lis.  I^rb  s.-))-^  that  he  ha.s  found  this 
symptom  wanting  in  certain  casc»,  namely,  those  in  which  senstlion  is 
absolutely  unimjuired.  On  the  other  hand,  it  is  invariably  present  when 
(here  is  much  anxslhcsiji.  He  admits,  indeed,  that  it  may  oj^cn  be  noticed 
to  some  extent  in  caftn  in  which  there  is  no  objective  evidence  of  loss  of  nensa- 
lion  in  the  skin.  But  he  accounts  for  this  by  sup|K>sing  that  it  is  ihe  carlict 
indication  of  a  failure  of  the  so-called  mu.'Kuiar  seme.  The  obvioux  con- 
clusion is  that  a  imii-iu  sulTering  from  any  spioal  di^ea^e  may  be  expected 
to  loiter  in  attempting  to  stand  with  his  eyes  shut,  if  he  has  im|Krrfect 
teosation  in  his  legs  and  feet.  There  is  no  dotibt  that  the  want  of  stability 
a  exaggerated  and  mode  more  manifest  by  a  defect  of  <o  ordinating  iNiwer. 
Bui  it  must  be  clearly  understood  that,  however  valuable  thi.i  symploni  may 
be  in  the  diagnosU  of  locomotor  ataxy  from  rhcnmatium,  nciirulgia,  or  other 
peripheral  afleclions  of  the  limbs,  it  does  not  afford  a  criterion  by  which  any 
one  lesion  of  the  spinal  coid  can  be  distingiii.shed  from  tlie  rest. 

The    fact    is    that    Ihe    boundary    line    between    jiaraplegia  and  ataxy 

requires  very  careful  consideration.     1  have  stated  thai  in  dome  in.stauces 

of  the  latter  affection  the  contractile  power  of  the  muncle  is  undiminished. 

-This  was   proved    by  Duchenne,    who  invented    the  dynamometer  for  the 


472 


RELATION  OF  ATAXV  TO  PARALVSIS. 


purpose.  In  the  case  of  certain  muscles,  a  rough  ulimatc  of  th«tr  ftitngtli 
mn  easily  lit  made.  For  example,  one  can  prelty  accuraiely  inotwrc  ihil 
of  the  quadritept  exfensor  muscle,  by  gelttog  wi  assistant  to  (ix  the  lo«ct 
part  of  the  ihigh,  and  then  telling  the  patient  (who  should  be  lying  oc  the 
opix>silc  Mde)  to  keep  the  knee  straight,  while  by  grasping  tlie  malleoli  gw 
forcibly  flexes  ii.  Or  one  can  test  the  force  of  tlie  psoas  and  itinno  rnmrle 
by  placing  the  man  in  a  chair  in  the  »Iting  posture,  and  making  him  liftte 
knee  tonard  his  chest,  while  ai  ihc  same  time  one  resists  this  movcmcM 
with  the  hands  placed  over  the  lower  end  of  the  femur.  Or,  follvmig 
Trousseau's  plan,  one  ma^-  dclcrminc  what  weight  tl»e  patient  is  alih  lo 
Iwar  ii|x>n  his  shoulders  while  standing  uilh  the  supporl  of  a  fricnd'i  inn 
or  leaning  on  a  piece  of  furniture.  A  young  man  under  hU  care  could 
supporl  a  hundred  and  sixty  pounds  in  this  way ;  and  aiiotlier  patient 
was  able  to  carry  on  his  back  a  medical  man  who  had  imagined  him  lo  Ic 
paraplegic.  But,  while  the  theoretical  importance  of  these  oTMemtiom  it 
very  great,  as  showing  that  locomotor  ataxy  may  be  altogether  indepcndcsi 
of  palralysis,  it  is  a  great  mistake  to  suppose  that  all,  or  nearly  all,  of  ^ 
patients  who  exhibit  a  want  of  muscular  co-ordination  have  their  muKulit 
power  undiminished.  On  ihecontraiy,  one  often  finds  it  much  enfeetdcd,  ad 
some  of  the  earliest  symptoms  in  these  cases  are  commonly  an  inability  to 
continue  standing  for  any  length  of  time,  a  sense  of  fatigue  in  walking  ew» 
a  short  distance,  and  the  like.  It  is  true  that  the  suggestion  haa  been  ttudc 
that  such  sensations  arc  really  muscular  parx:sthesia,  and  do  not  \myn  i 
loss  of  motor  power  ;  and  Duchcnnc  records  their  presence  in  hi*  [otiaB 
in  whom  he  demonstrated  that  the  force  of  the  muscles  was  unimjxured- 
But  my  experience  is  quite  in  accordance  with  that  of  Erb,  who  found  u 
evident  paresis  in  at  least  one-half  of  those  cases  in  which  thie  charactentfk 
symptoms  of  locomotor  ataxy  existed. 

A  view  which  may  be  taken   of  such  cases   is   that    they   are   mereij 
examples   of  an    incomplete    paraplegia,    presenting  a    certain  amount  of 
failure  of  co-ordinating  power,  as  a  complication.     This,  I  think,  i*  tfce 
opinion  held  by  Di.  Wilks;  and  il  was,  until  recently,  mine  also.     If  one  is 
right  in  supposing  that  a  chronic  inflammatory  process  in  a  pLU-d'ctilar  i 
of  the  cord  is  the  cause  of  aiajty,  it  seems  reasonable  to  admit  that  ihini 
coincide  with,  or  even  be  secondary  to,  a  similar  process  occurring  in 
regions ;  and  at  first  sight  it  seems  that  mixed  cases  may  in  this  wi^  lei 
satisfactorily  accounted    for.     And  it  is   a  fact  that  most   ataxic   poiioa  j 
exhibit  some  other  symptoms  which  also  belong  to  ordinary  myetitii,  boida  j 
those   that   have  already  been   mentioned.     One  of  them  is  the  cvritw  j 
"  girdle  feeling,"    described  at  p.  401.     Trousseau  speaks  of  some  of  to 
patients  as  feuling  as  if  the  chest,  the  arms,  or  the  legs  were  comprewed  bf 
an  india-nibbcr  cuirass,     Ur  the  sensation  may  be   that   of  a  belt  cob- 
Stricting  the  abdomen,  of  a  garter  tied  below  the  knee,  or  of  a  light  iet 
pressing  on  the  foot.     Again,  if  we  inquire  how  the  functions  of  the  ptlvk 
viscera  are  carried  on  in  ataxy  we  shall  find  but  little  to  distinguish  il  frv> 
the  partial  forms  of  paraplegia.     Thus  the  bladder  is  apt  to  be  iirital^.w^ 
its  muscular  power  may  to  some  extent  be  diminished,  so  thai  the  nriit 
no  longer  dons  in  a  good  stream,  or  is  from  time  to  tinK  passed  ialo  tkt 
bed.     Erb    notes    that    the    faices  arc  sometimes  discharged    without  :bc 
patient's  knowledge,  and  attributes  this  to  a  loss   of  sensibility  in  lie 
mucous  membrane  at  the  anus.     The  sexual  functions  are  ahnost  alRjt 
unpaired.     Ac  an  early  state  the  genital  organs  arc  often  extremely  irriuMt; 
it  IS  said  that  this  condition  may  be  accompanied  with  an  incn»acd  ririic 
power,    but   much   more  frequently  there   is  marked   weakness.    As  '^ 
diseases  advances,  the  patient  generally  becomes  altogether   tmpotm.   ' 
believe,  however,  that  there  is  no  doubt  that  some  persons  have  bren  «* 
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procreate  chitdmt  after  having  been  for  yeart  the  victims  of  pronounced 
ataxy.  The  reflex  excitability  of  the  cord  (o  cutaneous  «imuli  is  aimost 
alvrays  [iresent,  although  in  very  variahtc  degrees — as,  indeed,  is  the  case  in 
healthy  individoaU.  On  the  other  hand,  recent  oliser^ations  by  Wcstphal 
and  Erb  apjiear  to  show  thai  the  susceptibility  to  tendon  reflexes  is  from  the 
earliest  iveriiM)  of  the  disease  invarialilv  extinguished,  whieh  is  far  from  being 
I  the  ca«  in  paraplegia.  The  elecirical  irritability  of  the  miwcles  is  often  per- 
fect, but  sometimes  ulighlly  augmented  or  imjNiired.  The^  remnin  well 
I  nonii^ed  until  the  disea.se  has  reacheti  an  advanced  period  in  its  course  ;  but 
^^thi$  is  likewise  the  caj>e  in  |iar;t[>Iegia,  unlct»  the  lumbar  [Kirt  of  the  cord  is 
^Bdestroycd.  Ultimately  many  ataxic  patients  piLt*  into  a  condition  of  com- 
^Krfete  [Kiralysif  with  atrophy  of  the  miiscIeK,  bed  totex,  atntolute  failure  of  the 
^^^ladder,  and  ryslitis. 

^F  The  leading  French  and  German  observers,  however,  seem  to  think  that 
in  the  mixed  caaVf  of  ataxy  and  [Kirtial  j)ara|ilegta  the  disorder  of  co-ordina- 
ls—tN>n  is  the  fundamental  and  esKcniial  affectioii,  while  the  imjiairment  of  mus- 
^■ttdar  force  a.  secondary  and  accidental.  Their  reiisons  a|i|iear  to  be  partly 
^'baied  u^ion  morbid  anatomy,  [Htrlly  upon  clinical  olMervaiion. 

Analomif. — I  have   already  alluded  to   the  fact  that  a  sclerosis  of  the 
posterior  columns  of  t)ie  conj  is  found  after  death  from  aLixy.     The  current 
description  of  this  ch:inge  Is  thai  it  is  visible  as  a  gray  or  grayish-^Uow  streak 
the  surface  on  each  i-ide  of  the  jiosterior  median  fisnire ;  in  transverse 
ctions  it  is  mwt  marked  in  the  upgier    lumbar  and  dorsal  regions,  and 
iminishes  in  extent  ttoth  above  and  lieluw.     Sometimes  it  reaches  upward  as 
igh  as  the  restiform  bodies.     It>  histological  characters  ure  thow;  which  have 
already  lieen  given  at  \>.  39B.     In  the  more  a<lvaTice(l  stages  mci^t  of  the 
nerve  fibres  have  disapjieared,  their  axis  cylinders  being  mi  longer  disirover* 
able ;  but  even  in  the  utdnt  cxses  a  not  incouMderalile  numlH.-r  of  them  are 
found  with  their  structure  unaltered,  sraltered  through  the  dense  ronne«*live 
ti^^ue.     The  posterior  roots  are  thin,  gray,  .ind  utrojihii-.     The  pia  mater  at 
the  tiack  of  the  cord  is  generally  opiupie,  thickened,  and  more  or  leMt  adhe- 
rent to  the  other  membrane^i.     There  have  been  many  s[)ectiLilii>ns  as  to  the 
j       mode  of  origin  and  signi&i^nce  of  this  affection.     Do  the  nervous  elements 
firM  un<lergo  defeneration  from  over-tLSe  or  over -excitation,  and  i»  the  grt)wth 
^—of  connective  t»Kue  the  result  of  a  secondary  reactive  procesi  "i    Or  is  the 
^■JHiginal  morbid  diange  a  chronic  inflammation  of  the  neuroglia,  leading 
^^ifterwaiil  to  an  atrophy  of  the  nerve  Abres?     Or  does  the  4li»eai>e  begin  a.i 
a  meningitis,  and  spread  to  the  cord  ?    Or  is  ilh  starting  |H>tnt  in  the  sensi- 
tive nerve  roots  ?      Remak  and  other>  have  taught  that  the  pathology  uf 
I      ataxy  varies  in  different  cases,  and  that  there  are  corresponding  variations 
in  its  causes,  and  even  in  iLs  earl^  symptoms.     But  some  observers  have 
doubted  whetltcr,  after  all,  scler<isis  of  the  posterior  columns  is  constantly 
found.     Trousseau  refers  to  a  cAse,  of  twelve  years'  duration,   which  had 
been  seen  by  Duclienne  and  ai-i:epted  as  typical,  and  in  which  Oublcr  and 
Luys  and  Dii<-hcnne  examined  the  cord  and  its  posterior  roots,  and  could 
detect  no  alienitiun  in  them,  whereas  many  of  the  nerve  fibres  had  dis- 
appeared from  the  anterior  roots.     The  imporlaivce  of  such  negative  evidence 
teems  to  be  greatly  enhanced  by  the  iaicx.  that  the  course  of  the  disease  is 
cotntnonly  so  protracteit  .is  to  give  oite  scarcely  any  chance  of  tracing  it  to  a 
fatal  termiiuiiion   in  ordinary  hospital  practice.      On  the  other  hand,  a 
precisely  similar  cliange  in  the  posterior  columns  is  frequently  seen  as  the 
sccondairy  result  of  a  local  myelitis,  without  any  symptoms  of  aiaxy  having 
been  ptvsent.     In  cases  of  Pott's  diseaseof  the  dorsal  vcrlcbrx,  for  example, 
stich  an  "  ascending  degeneration  "  often  exists  in  the  cervical  part  of  the 
cord,  but  the  c« -ordination  of  the  movements  of  the  arms  and  hands  is  io 
way  adecled  by  it. 
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The  solution  or  all  these  difliculttcs  seems  to  have  been  retxnt))'* 
by  IVrrei.  The  change  hiihcnodcscnbcd  islifniiedloihetnicna)! 
of  ihe  |io>icrior  columm,  the  so-called  tracts  of  Coll.  Now  ht  M»  i 
ataxy  these  parts  of  the  cord  arc  affected  in  the  ccnic^  n^poo, 
upper  linibi  had  escaped,  as  much  as  when  they  were  inroind  ia  6(d 
On  the  uDicr  hand,  a  similar  moibid  change  in  the  cxiemal  (itenli* 
cervical  posterior  columns,  \i\K^HJeUHfiextmies,OTfateiembtMM,* 
only  when  then:  have  been  irregular  moveracnis  of  ihc  handiindi 
it  i»  mon;  marked  on  that  side  of  the  cord  correspond inji  to  tbrliabi 
was  the  more  disordered  in  its  actions.  ITie  conclusion  b  oIhtui^i" 
ataxy,  ai>  in  other  diseases  of  the  cord,  sclerosis  of  the  incts  of  Cell  »,\ 
all,  an  "asccndmg  degeneration,"  and  has  nothing  todowilh the* 
and  that  the  essential  lesion  has  its  scat  in  the  outer  laits  of  At  [ 
columns.  Pierrct  even  relates  a  case  in  which  a  sclerosis  loilrf  I 
/ateiculi  atneali  <iias  found  in  the  dorso-lumbar  region,  the  (auto  I 
died  of  hnmaiamcsis  after  displaying  some  of  the  early  iym^tatatii 
In  transverse  sections  the  sclerosis  is  seen  as  two  narrow,  gny  ttial 
lyin^  behind  each  of  the  j)osterior  coroua  of  cineritious  aatstt,  Wl 
with  it.  It  is  not  obvious  to  the  naked  eye,  nor  until  the  con)  •' 
hardened,  and  as  the  secondary  change  in  the  tracts  of  GoU  ■  ' 
wanting  even  in  advanced  cases,  one  can  understand  how  it  hit  lOWl 
that  some  good  observers  should  have  declared  tlic  cord  hctlthy,  < ' 
motor  ataxy  had  bct:n  present  during  life. 

It  is  evident  that  to  prove  the  constant  presence  of  SclerORtofAtJ 
euHtati  as  the  initial  lesion  of  locomotor  ataxy,  prt^seni  in  every  <3tf>< 
complicated  or  not  with  paralytic  symptoms — an  extended  seor»»< ' 
tionsis  needed,  such  as  can  be  accumulated  only  in  the  course  o***"!] 
lime.     But  in  the  meanwhile  there  arc  clinical  grounds  for  |luia{* 
^inj^lc  head  all  cases  in  which  there  is  an  impaired  uo-ordmaluD  tf  I 
mentt.     One  is  Ihe  fact  that^  so  for  as  I  can  a>certain,  this  syi&|'' 
ihoivs  iLscIf  as  soon  as  there  is  any  diicoverable  Iom  of  iioact. 
earlier.     1  do  not  know  of  any  inslanee  in  which  apaiient  JiasbRS' 
for  laitiiil  paraplegia,  unaccompanied  with  indications  of  aiaxy.iod*' 
such  indieations  have  subsequently  been  observed. 

Proilromala. — Another  clinical   feature  of  tlie  discaK,  wlach 
toward  establishing  its  claim  to  be  admitted  in  its  entirety  as  an  i 
member  of  the  nosology,  is  ihe  frequency  with  which  it  is  atlcoW ' 
certain  remarkable  early  symptoms,  or,  asthey  are  often  tcftned,"! 
maia,"  belonging  to  no  other  spinal  aflection.     Chi«f  among  thoci" 
in  the  lower  limbs  or  elsewhere.     These  may  eillkcr  be  ofastabtiin(i>l 
character,  as  though  a  sharp  instrument  were  thrast  into  the  (■>'^'| 
Spot,  which  is  generally  near  a  joint ;  or  they  may  I>e  like  Bukcf  *< 
ning  or  electric  shocks  shooting  down  along  the  course  of  a  ncive.  V 
says  that  they  are  worse  at  night.     TTiey  loia  but  an  insuat  nd  < 
again  and  again  during  a  period  of  from  four  to  eight  dayi,  i^M 
ihcy  may  disappear  altogether  for  a  foruighl,  or  even  fer  imk^ 
Their  occurrence  seems  to  be  fevored  by  changes  of  weather.    Ett ' 
that  be  has  often  been  struck  by  the  unanimity  with  which  diHerol  I 
have  complained  of  them  on  some  particular  day  when  there  ha  I 
wind,  or  a  fall  of  snow  or  of  rain.     It  »  also  uid  that  they  iR 
liable  to  return  at  spring  and  autumn,  and  that  ihcy  may  be 
by  ovcr-cxeriion  of  body,  mental  emotions,  or  the  excitement  ofcuit*' 
arc  sometimes  of  the  most  agonixing  character,  sonwiimes  to 
careful  inquiries  arc   needed  to  elicit  ihe  fact  of  their  prcscticr- 
commonly  set  down  as  neiimlgic  or  rheumatic.     They  frc<|U' 
from  the  legs  to  the  trunk,  much  more  rarely  to  the  anus.    Thc> 
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>r  fi^-c,  Cen,  or  fifteen  years,  before  any  other  symplonw  show  themselves, 
hey  ofleo  persist  throughout  the  whole  course  of  the  disease.  As  ro  the 
frwjitency  of  their  occurrence,  Topinatd  found  that  they  were  wanting  in 
onlv  12  cases  out  of  104;  Erb  in  only  &  out  of  60;  Cyon  that  amoof:  so^ 
paiMMits  there  were  13S  in  whom  tlicy  were  said  to  have  been  present,  but 
no  more  Ihan  8  in  whom  they  were  expressly  stated  to  have  been  abiient. 

Another  moM  curious  early  symptom  of  ataxy  is  ay'Mn/  affetfion,  which 
hu  been  specially  studied  by  Charcot.  Its  most  common  seat  is  the  knee, 
ivcxt  in  frequency  comes  the  shoulder,  and  then  the  elbow,  the  hip,  the  wri.ic. 
Ii  u  not  traceable  to  any  blow  or  other  injury.  It  sets  in  suddenly  with 
extreiue  swelling ;  there  t>einff  not  only  elTusion  into  the  synovial  cavity,  but 
alxo  a  brawny  infiltration  of  the  parts  around.  Vet  there  is  generally  neither 
piiin,  nor  heat,  nor  rednesa.  In  the  course  of  a  few  months  it  may  entirely 
subside,  bul  M>m<;times  it  ends  in  the  destruction  of  the  articular  cartilage, 
with  eruKion  of  the  ends  of  the  bancs  and  a  partial  dislocation  of  their 
surEices.  Charcot  ia)'S  tliai  it  never  occurs  at  an  advanced  period  of  the 
dt>ea.ie,  except  in  the  upper  limbs,  when  they  are  iMginning  to  be  aiTeclcd 
in  their  turn.     He  styles  it  "  arlhropathie  ataxique'    or  "  tabeliipie." 

Vel  other  prodromata  mentioned  by  Charcot  are  the  following  r  a  pain 
in  Ihc  bladder  or  in  the  urethra,  with  a  constant  desire  to  micturate,  a  sudden 
juin  in  the  rectum,  and  certain  strange  allacks  of  stomach  diitorder,  which 
be  terms  triies  gastriquts,  and  which  he  says  were  first  noticed  by  Dela- 
mare  in  i8£6.  He  dewribct  ihcm  at  consisting  ut'  lighming-like  pains,  which 
start  from  the  groins,  and  pasi  up  buth  i>ides  of  the  abdomen,  toward  the 
shoulders.  They  arc  generally  accompanied  by  palpiiaiiun  uf  the  heart  and 
a  quick  puUc,  by  vomiting  (of  a  )i(]utd  at  first  clear  but  afterward  stained 
by  bile  or  blood),  and  by  giddiness  and  malaise.  Such  an  attack  com- 
monly lasts  for  two  or  three  days  at  a  time,  and  then  (Uxies  off,  leaving  the 
stomach  free  to  perform  its  fimclions  normally. 

But  most  remarkable  of  all  are  what  Charcot  terms  the  eefihalu  symptoms 
of  locomotor  ataxy,  principally  affections  of  some  of  the  ocular  muscles  and 
of  the  eyesight.  The  functions  of  one  or  another  of  the  branches  of  the 
third  nerve  on  one  side,  or  of  the  whole  of  the  sixth  nerve,  may  be  more  or 
less  completely  annulled  ;  there  being  diplopia,  strabismus,  and  various 
Other  phenomena,  such  as  have  been  described  (p.  331).  Von  Gracfc  is  said 
to  have  remarked  that  in  ataxic  {HilicnU,  when  they  have  double  vision, 
there  is  particularly  little  tendency  to  fusion  of  the  images,  and  that  this 
points  to  a  central  origin.  The  (uualysis  may  be  quite  transitory,  or  lasting 
only  a  few  days,  or  it  may  persist  for  weeks  or  months  ;  it  may  return  again 
and  again  ;  at  an  advanced  period  of  the  disease  it  may  even  be  permanent. 
Another  common  symptom  is  an  inequality  of  the  pupils,  one  of  them  being 
constantly  smaller  than  the  other.  Still  more  often  both  irides  arc  symmet- 
rically contracted  to  an  extreme  degree  ;  and  then  the  myitis  \%  dcK:ribcd  as 
presenting  "spinal"  characters,  that  is,  the  pupils  arc  insensible  to  the 
stimulus  of  light,  but  contract  with  accommodation  for  near  objects.  This 
condition  is  generally  persistent.  Its  recognition  is  due  to  Mr.  Argyll 
Robertson,  of  tldinburgh. 

With  or  without  some  of  the  symptoms  just  enumerated,  impairment  of 
vision  is  frequently  noticed.  This  ttsaid  to  develop  itself  as  a  progressive 
narrowing  of  the  visual  field,  generally  from  without  inward,  until  the 
only  part  of  the  retina  that  remains  sensitive  to  light  may  be  a  umall  patch 
to  Ihc  inner  end  of  the  blind  spots,  it  is  accompanied  by  achromatopsy  ; 
the  perception  of  green  being  generally  the  first  to  dis.ippcar,  then  ihal  of 
red,  and  lastly  that  of  yellow  and  of  blue.  There  is  often  an  increased  sen- 
sitiveness to  bright  light,  so  that  the  patient  sees  belter  after  sunM't.  The 
pupiU  are  often  contracted  and  motionless,  even  when  there  is  nearly  complete 
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blindnes*.  The  ophlbalmoscope  reveah  sirophy  of  ihe  disc,  whicli  in 
advanced  stages  U  perfectly  white,  with  sharply-oullincd  edge,  and  very 
small  arterie*,  whereas  at  an  cailicr  period  it  may  be  grayish  in  color. 
The  two  [ctinK  generally  suffer  together ;  the  affection  is  a  progreauTt  one, 
and  commonly  fOes  on  until  there  is  complete  amauro»s. 

As  to  the  significaince  of  those  cephalic  sympionfi,  the  occurrence  of  "fcieh 
in  I  spina)  disease  has,  of  course,  attracted  unusual  atlenlion,  I  shall  hit; 
something  to  say  further  on.  Ilicir  freqtKDcy  appears  to  be  very  considet- 
able.  Krh  etumalcs  thai,  if  even  slight  and  transitory  phenomen  are 
reckoned  up  with  the  rest,  affections  of  the  ocular  muscles  are  present  in 
more  than  half  of  alt  the  cases  of  ataxy  ;  he  thinks  that  permanent,  or  at 
least  persittieiii,  affections  of  tbem  exist  in  one-third  or  one-lifth.  Htw 
often  the  optic  discs  ttndergo  atrophy  cannot  yet  be  stated  accurately; 
ophthnlmol»}[ists  arc  apt  lo  rate  it  too  high,  physicians  below  the  iniib. 
Erb  ohn^rved  it  only  8  times  in  about  70  cases ;  Topinard,  liowever,  foand 
visual  dixlurbances  in  49  of  101  cases;  and  Cyon.  amblyopia  or  amannsii 
in  60  of  303  cases.  !t  often  occurs  at  a  very  early  period ;  nccordint;  10 
Charcot  it  may  precede  all  other  symptoms  of  ataxy  by  ten  years. 


iiiai.    ■ 


Nature  e/  Ataxia. — If  it  be  admitted  that  the  facts  brought  forward  in 
last  few  paragraphs  justify  us  in  colleciing  together,  under  the  name  of 
motor  ataxy,  all  those  cases  in  which  there  is  imiiairment  of  co-ordinatios, 
whether  attended  ornot  with  loss  of  muscular  power,  we  may  next  panooto 
conxider  in  what  way  the  several  symptoms  of  the  diseue  are  related  lo  oae 
another.  N»w,  !  have  already  remarked  that  an  Inability  to  stand,  or  to 
walk  steadily  with  the  eyes  shut,  is  no  longer  to  l>e  enumerated  amoog  in 
distinctive  features,  being  no  more  than  an  affect  of  anaesthesia  of  the  loirer 
limbs.  A  precisely  similar  doctrine,  however,  h  held  by  tome  aathorttts 
with  regard  to  the  failure  of  co-ordination  itself.  Basing  his  vie«ip  npoi 
the  acknowledged  fact  that  guiding  seii»ialions  contribute  to  the  d(M  cxeti- 
tion  of  movements,  Leyden  mainiains  that  ataxy  is  merely  a  conscqiKooe of 
interruption  in  the  tran.tmission  of  such  sensations  along  the  cord. 

Now,  it  must  be  admitted  that  some  plausible  arguments  can  be  broagU 
forward  in  favor  of  the  doctrine  in  <]tieslion.  One  it  that  the  most  obnos 
lesion  is  .scaled  in  a  part  of  the  cord  which  is  (or  was)  believed  by  physiologiiB 
to  convey  afferent  impulses.  Another  is  the  frcpiency  with  which  a  morecr 
less  considerable  degree  of  anaesthesia  is  present,  even  at  an  early  pericd. 
And,  if  there  ;ire  ca.scs  tn  which  cutaneous  sensibility  ap[icars  to  be  perfect, 
it  may  he  rejilied  ihat  in  many  of  them  the  senstbilitr  of  the  muscles  Md 
tendons  and  joints  has  not  been  tested,  and  that  this  is  no  kss  essential  tx 
the  even  and  regular  execution  of  mutcular  movements. 

The  recent  discovery  that  it  is  impossible  to  elicit  tendon  reHcxet,  ens 
at  the  commencement  of  the  disease,  may  l>e  prewed  into  the  same  aigwinesi, 
as  being  capable  of  interpretation  on  the  view  that  there  is  a  special  mpuf' 
ment  of  the  transmission  upward  of  afferent  Impubes  starting  from  tk 
deeper  tissues. 

Ncvcrihcless,  it  would  seem  that  there  are  facts  which  make  it  irapoaihfe 
for  us  to  acrcpl  I.eyden'»  views.  One  is  that  s^jme  cases,  at  least,  of  HO) 
ate  unatlMiikd  with  any  discoverable  anKslhcsia  or  defect  of  tnoKultf 
sensibility.  liolh  Friedreich  and  Krb  *pcak  positively  about  this.  AgUt. 
there  is  no  ilose  correspondence  in  individual  patients  between  the  dqp* 
of  impairment  of  sensation  and  that  of  disorder  of  co-ordination.  Latfl^ 
there  may  be  alisolule  ana^isthesia  without  the  slightest  irregularity  in  iW 
movements  of  the  limbs.  A  ca-«e  in  jwinl  was  recorded  by  Spjiib,  in  iS^< 
and  was  ten  years  later  followed  to  an  autopsy  by  Schtlppcl.  The  patina 
whose  name  was  Remigius  Leins,  had    for  more  than  twenty  yean  W 
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in  hb  arms  and  hands,  and  for  ux  y«ars  in  his  f<K(.  He  was 
quite  unconscious  of  ihe  |>osi(ion  of  lib  limb* ;  uiid  when  they  irere  moved 
by  another  penoo  he  kn«w  nothing  of  it.  Yet  he  could  walk  steadily,  snd 
witltout  support,  and  tolerably  fast.  When  asked  to  raise  Im  ftiut  to  a 
In  height  with  his  eyes  shut,  he  did  it  with  a  j>erfectl^  regular  and  even 
ment.     After  death  the  whole  length  of  the  cord  was  found  excavated 

the  centre  ;  the  posterior  columns  in  [he  cerviial  region  were  com|>letely 
destroyed  ;  the  anterior  columns  were  everywhere  normal.  It  is  ]MTliculaily 
to  be  noticed  that  in  this  instaiKe  the  muscular  sensibility  was  absent,  as 
well  ai  that  of  the  skin. 

If,  then,  ataxy  is  not  due  to  any  inteiruplion  of  aFTerenl  or  sensory 
iropuUei,  how  is  it  caused  by  a  lesion  situated  in  the  posterior  columns  ? 

osl  writers  seem  to  suppose  thai  these  columns  may  possess  the  special 
function  of  conveying  impulses  from  a  co-ordinuting  centre  above,  in  the 
medulla  oblongata  or  |>ons,  to  the  motor  nuclei  in  the  cord.  But  I  think 
it  is  clear  that  co-ordination,  instead  of  being  alTected  by  a  single  centre, 
roust  re<iuire  a  very  complicated  apparatus,  probably  consisting  of  several 
parts  situated  in  diHcrenl  region;  of  the  ccrcbro  spinal  axis.  We  have  seen 
thai  the  reflex  movements  whith  are  performed  by  the  spinal  cord  in- 
dcpeDdcnlly  of  the  hiain  arc  never  entirely  inco-ord mated,  and  that  somc- 
tiit>es  they  arc  co-ordinated  in  a  very  complex  way.  Onecnn  hardly  doubt 
that  the  machinery  which  is  brought  into  operation  under  such  circum- 
stances, is  also  made  uic  of  when  similar  movements  are  excited  by  the  will. 
Again,  1  fail  to  conceive  why  thereshould  be  anychanncts  for  the  conveyance 
of  motor  volitional  impulses,  apart  from  those  which  pass  through,  or  are 
connected  with,  any  centres  for  higher  co-ordination  that  only  exi^t  in  the 
medulla  oblongata  or  elsewhere  in  the  brain.  To  whatever  extent  the  move- 
ments of  the  trunk  and  limbs  are  co-oidlnated  above  the  spinal  cord,  to  that 
extent  surely  must  the  motor  tracts  of  the  cord  ittclf  Iraasmit  impulses 
themselves  already  co-ordlnatcd. 

Moreover,  we  must  remember  that  what  is  observed  in  ataxy  is  by  no  means 
an  entiicalKcncc  of  co-ordinat  Ion,  suchas  would  occur  if  the  volitional  impulses 
pascd  straight  down  to  an  individual  musclcorio  a  group  of  muscles,  without 
relation  to  any  others.  On  the  contrary,  it  is  probable  that  the  failure  U 
very  often  of  the  slightest  possible  kind.  Scarcely  appreciable  Irregularities 
in  the  force  which  the  muscles  severally  exert,  or  even  In  the  Intervals  of 
time  at  which  they  arc  increasingly  brought  into  action,  would  account  for 
sU  the  phenomena  presented  by  some  well-marked  instances  of  the  disease. 
No  wonder,  then.  Chat  lesions  of  the  proper  motor  tracts  of  the  cord  do  not 
cause  ataxy.  We  should  rather  expect  it  to  be  due  to  some  affection  Just 
touching  the  outskirts  of  these  tracts  so  as  to  Injure  them  only  very  slightly. 
A  sclerosis  commencing  in  the  fasciculi  cuncati  of  the  po&Ietior  columns 
leems  (o  be  just  such  a  lesion  as  might  produce  this  effect. 

Again,  it  is  certain  that  even  in  the  earliest  stage  of  the  disease  other 
parts  besides  the  posterior  columns  must  be  involved.  In  no  other. way  can 
one  explain  many  of  the  so-called  prodromaia.  What  is  to  be  said  ss  to  the 
origin  of  iheatrophy  of  the  optic  discs?  Pathologically,  the  morbid  change 
in  them  is  identical  with  that  which  h  going  on  in  the  cord  itself.  But  why 
should  it  occur  in  cases  of  locomotor  ataxy,  and  not  In  (hose  of  diffused 
simple  myelitis?  And,  further,  why  should  amaurosis  from  this  cause  often 
precede  all  spina)  sympfonu  by  an  interval  of  several  years,  so  that  Charcot 
actually  Ands  grounds  for  believin);  that  Ihe  majority  of  Ihe  female  patients 
admitted  into  the  Sllpetri6re  for  simple  atrophy  of  the  discs  become  sooner 
or  later  the  victims  of  ataxy  ?  The  affections  of  the  ocular  muscles  are  sup- 
posed by  Ivrb  to  be  due  to  slight  lesions  of  the  nerve  roots  or  of  their  nuclei 
within  Ibc  medulla  oblongata,  but  be  does  not  attempt  to  show  how  it  is 


478 


THB  LIMtTS  or  LOCOMOTOR  ATAXV. 


ihat  any  motor  stmciiiret  are  aitaicked,  nor  why  the  iwrro  r<^ 
moving  the  eytballi  aiftcT  more  than  any  oihen.     Ax  regaidi  th: 
indeed,  [  think   I  wee  an  explanation  in  the  delicate  way  in  ■Hitl 
miiKcles  in  qiiettion  are  lutii rally  balanced  againit  one  anotWt.  II 
already  pointed   thix  out  at  p.  333,  and  it  necc«>nly  TcndtnAcr' 
impairment  of  the  power  of  any  one  of  them  at  once  obriowul 
physifinn  and  llie  patient.     The  »ame  degree  of  paresis  dsewieti  1 
altogrther  inraiiable  of  recognition,  but  ii  u  siid  that  an  Kl«l| 
the  facial  musclei,  or  of  those  concerned  in  mastication,  has  woraul 
obscr^-cd. 

The  joint  affection  whirh  is  now  acid  then  seen  among  ll«  jp^.-;" ^o ' 
of  locomotor  ataxy  is  believed  to  be  generally  dependent  opon  u  -^^J 
cliBnge  in  the  cells  of  the  gray  mailer  of  the  anterior  comai.   ]^>^ 
Westphal  arc  said  to  have  made  observations  which  directly  cn^Ridt 
opinion. 

On  the  other  hand,  the  boring  and  flashing  pains  are  doobtka^ 
upon  the  morbid  changes  in  the  fawiculi  cuneatt  of  the  pooenot  < 
or  in  the  nerve  roots  immediately  adjacent  to  them,  but  itseeinilobtd 
whether  the  presence  of  a  high  degree  of  anicsthesia  can  be»««*JJ 
without  Ihcfiiipposition  that  the  posterior  cornua  are  also  inroUnl- 
experimental  evidence  which  suggests  that  a  lelaidAtion  in  thrtn 
of  sensory  impulses  would  be  especially  likely  to  occur  if  thti  »wtlh< 
and.  pathologically,  a  dark-gray  shrunken  condition  of  the  poittnGil 
hss  repeatedly  l)een  observed  in  cases  of  alavy. 

There  is,  indeed,  abundant  proof  that  in  the  more  adnnttd  I 
the  disease,  the  morbid  process  may  extend  in  all  directions  wilkiatltl 
stance  of  the  cord.     Changes  in  the  peripheral  parts  of  the  laKfilc 
were  long  ago  noticed  by  German  observers,  and  doubtleaptttiffl 
paralytic  lymptoras  which  are  so  commonly  present.     ChoKOli 
that  the  nerve  celln  of  the  anterior  gray  cornua  may  be  itaUOfti  I 
a  way  xs  to  cause  an  atrophic  change  in  the  corroponding  nnndd 
there  has  been  an  abitolute  lostt  of  power  in  the  lower  timbs,)l< 
whole  thickness  of  the  cord  may  be  waited,  tough,  gray  aad 
looking. 

The  fact  that  even  the  prodromata  of  locomotor  ataxy  can  btt 
tor  only  on  the  supposition  that  changes  exist  in  strtK*tures  far  So 
the  ^■^'slerior  columns  of  the  cord,  makes  it  surprising  that  1  < 
boundary  line  should  be  traceable  between  itand  other  spiiul  aniKtiM*J 
in  multiple  sclerosis  (n.  fa/m),  it  seems  that  I  he  clinical  features  ufi:' 
are  far  more  uniform  than  would  a /^n'oh  hn\e  lieen  anticijuied  by  lt)tl 
anatomist.     Charcot,  indeed,  admits  that  paiiu — which  hetavKtef 
like  those  that  occur  in  the  early  stage  of  ataxy,  and  which  he  bcbn 
really  due  to  a  sclerosis  of  the  lateral  columns — may  1>e  obterMl  I 
seminated  sclerosis,  in  general  paralysis,  in  chronic  alcoholivn,  ui* 
simple  myelitis  and  in  compremion  paraplegU.     Kill  this  is  not  |, 
far  toward  the  recognition  of  3^  tffcm/ttry  iocc^motot  ataxy.    AaJl 
we  can  now  imderttand  how  it  is  that  the  lesions  which  give  hk  to  ■ 
partial  form  of  paraplegia  arc  too  coarse  and  too  diffused  to  Ik  ■ 
producing  the  slight  and  delicate  disturbance  of  function  which  \ 
characteristic  of  the  complaint  now  under  consideration. 

Causes. — With  regard  to  the  lotiology  of  locomotor  ataxy  thocj 
mtich  uncertainty.     In  many  caaes  no  cause  is  discoverable.    Son 
has  followed  an  attack  of  fever,  acute  rhcamatisra  or  pneumonia, : 
it  has  taken  the  place  of  paraplegia  in  sequence  of  diphthcna. . 
recorded  by  Jaccoud  and  Erb.     Syphilis  has  been  said  by  some  < 
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risp  to  it  nithcT  riT<)i»eiitlj-,  but  lhis«ocms  to  be  still  a  matter  of  doubt.* 
Srb  qiiolr*  K.  SrhuUr  as  having  ascribed  it  to  injuries,  not  inertly  to  sitth  as 
ETcrt  the  spine,  but  even  to  a  fractureofihc  thigh,  or  a  fall  on  the  abdomen, 
some  cases  it  appears  to  be  pretty  clearly  traceable  to  a  severe  chill,  as 
am  fnlling  into  water,  or  sleeping  on  damp  ground,  to  ovcr-fatiguc,  a§  in 
jlditTs  after  forced  marching  ;  to  sexual  excesses,  or  onanism  ;  to  prolonged 
im-nul  anxicly  or  disliess ;  perhaps  even  to  excessive  indulgence  in  tobacco. 
The  \-arious  wars  of  the  present  century  seem  to  have  given  rise  to  numerous 
cases  of  ataxy  among  those  who  have  been  engaged  in  them  ;  it  is  difficult 
to  say  exactly  how  campaigning  sets  up  the  a^ection,  but  possibly  by  the 
combined  operation  of  scvcialof  the  causes  already  mentioned.  The  greater 
liability  of  men  between  the  ages  of  thirty  and  hfiy  to  these  various  morbid 
tnRucnces  is  doubtless  the  R-a.son  why  such  persons  are  especially  apt  to 
sniffer  from  ataxy  ;  as,  indeed ,  from  several  other  serious  nervous  diseases.  The 
preponderance  of  main  over  females  is  very  marked,  but  the  proportion  is 
vanoinly  stated  by  different  obscr^-ers  at  8  to  i  (Erb),  ^J^  to  i  (C'yon),  »}4 
to  1  (Carr^,  Schular^.  Ataxy  very  rarely  occurs  in  persons  under  twenty 
years  old,  or  begins  in  those  who  have  passed  the  age  of  fifty.  The  case  of 
an  old  gentleman  of  eighty  is  mentioned  by  '['rousseau  ;  bnt  it  is  not  stated 
how  long  he  had  been  a  sufferer.  This  writer  gives  some  instances  in  which 
there  wa.^  a  marked  family  neuropathic  dispofition.  One  patient  had  an 
uncle  and  an  aunt  insane,  a  brother  ataxic,  and  a  brother  hemiplegic  ;  another 
patient  was  the  wn  of  a  man  who  committed  suicide,  and  two  of  his  sons 
labored  under  certain  jiecTiliar  ner%-ous  affections.  Erb,  however,  viys  that 
he  has  seen  many  cavrs  in  which  no  predisposition  to  nervous  disea.ses  could 
be  traced.  Carr^  has  recorded  the  direct  transmiwion  of  ataxy  by  inherit- 
ance in  a  family  of  which  the  grandmother,  the  mother,  her  seven  children, 
and  eight  other*  of  her  rcUiions  were  all  attacked.  But  such  insl.inces  arc 
very  rare  ;  and,  m  wc  shall  presently  see,  it  is  fxw^iblc  that  they  may  here- 
after be  found  to  constitute  an  indtijcndent  malady. 

From  the  account  which  ha.s  been  given  of  the  early  symptoms  of  loco- 
motor ataxy,  it  must  be  evident  that  itx  diagnosis  at  that  period  of  the 
disease  is  often  a  matter  of  extreme  delicacy.  Probably  there  is  scarcely  a 
case  in  which  the  premonitory  pains  are  not  for  a  length  of  time  dismissed 
as  neuralgic  or  rheumatic.  Every  mcdicjil  man  is  sure  to  be  consulted  at 
one  time  or  another  for  pains  in  the  limbs  by  patients  who  are  to  become 
the  victims  of  ataxy.  In  many  cases  of  this  kind  a  careful  investigation  will 
elicit  other  indications  of  it.  'ITicre  may  be  a  slight  «|titnt,  a  contracted 
state  of  the  p«ptl«,  or  a  failure  of  tendon  reflexes ;  or  the  ]>aticnt  may  totter 
a  little  when  told  to  walk,  or  to  stand  with  his  feet  close  together,  while 
keeping  hi*  eyes  shut.  This  last  is  a  most  valuable  sign  when  the  doubt  is 
as  to  the  presence  of  any  spinal  affection,  notwithstanding  that  it  isalm<iat 
without  Mgnifiranre  as  between  atixy  and  other  diseases  of  the  cord.  If  no 
corroborative  evidence  ran  be  discovered,  one  ran  only  wail  before  giving 
an  opinion  as  to  the  nature  of  the  case. 

When  the  complaint  i.t  fully  deve1o[)ed  its  diagnosis  Li  generally  en.<iy. 
Pronounced  iwralytin  symptom-s,  with  wa.iting  of  mtiscle*,  may  sometimes 
cause  one  to  overlook  the  prior  exi.stence  of  an  ataxy,  and  to  eoncenirale 
one's  attention  on  the  lesions  in  the  motor  regions  of  the  cord  ;  but  such  a 
nistake  can  hardlvbe  deemed  very  serious.  A^in,  when  there  ts  "  mtilli- 
pic  sclerotis,"  anif  when  the  poslenor  columns  are  also  attacked  in  a  marked 
ay,  it  may  be  impomible  to  a»«ign  the  <.a.ie  to  one  affection  rather  than 
to  the  otliier.  And  in  a  liiliire  chapter  I  shull  have  to  point  out  that 
locomotor  ataxy  not  infre<]uently  onrurt  in  xttociation  with  "general 
paralysis  of  the  insane,"  in  sitrJia  way  as  to  have  now  and  then  caused 

*  !i(c  nil  tlitt  point  "  Trant,  Imtmal.  MtJ.  Caitgr."  iSSi,  pp.  31-4I-    A1m>  Dt.  tioweri, 

in  the  '•  ZuBfiv,"  J«ii.,  1881. 
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con.tidnable  confti^on  in  the  minds  of  those  who  have  happened  to  be  racire 
familLai  wiih  one  than  with  the  other  of  these  two  diseases. 

The  failure  of  co-ordination  which  accompanies  disease  of  the  cCTcbclkai 
doen  noi  !.eein  to  he  likely  to  be  mistaken  for  the  complaint  with  which  vt 
are  now  concerned.  It  iiuy  generally  be  distinguished  at  once  by  ihc 
atMence  of  other  spinal  symptoms,  and  by  the  proenoe  of  headache.  g\Mi- 
nevt,  voinitinf;,  optic  neuritis,  epilqitiform  attacks,  and  the  various  other 
aignt-  of  an  encephalic  lesion.  And,  so  &r  as  I  can  ^thcr  from  the  scut- 
ment-s  which  have  been  published,  the  so-called  ceri'l>ellar  ataxy  is  net 
attended  with  the  peculiar  mode  of  walking  described  at  p.  469,  but  mctel; 
with  a  rolling,  tumbling  gait,  exactly  that  o(  a  drunken  man. 

It  Ls  however,  doubtful  whether  at  the  present  time  the  dcfmitioti  of 
locomotor  alaxy  does  not  include  some  cases  which  will  hereafter  be  found 
to  be  di.itinci.     Friedreich  has  described  an  hereJilary  torm  of  tlte  diteax 
which  presents  wveral  peculiar  features.     It  has  been  rccognixed  as  yet  ia 
only  three  families;  in  each  of  them  it  has  attacked  in  succession  sevenl 
children  of  the  same  parents,  in  all  nine  patients,  of  whom  seven  were  giik 
It  has  always  begun  at  or  near  the  age  of  puberty,  between  tlic  thirteendi 
and  the  eighteenth  years.     It  has  been  attended  with  remarkably  little  <&■ 
order  of  sensibility,  the  prodromal  pains  in   the  limbs  and  tlie  bier  gir- 
dle sensation  round  the  body  have  been  absent  or  very  Utile  marked,  and 
there  has  been  scarcely  any  anaesthesia  or  none  at  all.     The  upper  limbs  haw 
displayed  a  loss  of  co-ordination  at  an  earlier  period  than  usual.     A  peculiu 
form  of  nystagmus  has  been  present  in  five  cases  ;  it  is  espcci;illy  chanc- 
terixed  by  occurring  only  when  the  patient  endeavois  to  fix  hia  eyes  upo« 
an  object  before  him  ;  the  movements  arc  always  bilateral,  and  are  romjan- 
livcly  slow,  being  repealed  about  two  or  three  times  in  a  second.     In  evwf 
instance  yicre  has  been  a  remarkable  disorder  of  speech.     The  uiteiaace  is 
described  as  having  been  at  first  slightly  lisping  (Calloud),  then  as  irrc^ 
larly  internipted  and  siamniering,  and  finally  as  almost  uDintclli;>(il>le.    Ii 
is  altogether  unlike  the  slow,  accentuated  articulation  of  a  patient  sulTerinf 
from  miilliple  sclerosis.     The  duration  of  these  cases  has  l>ecn  very  Ioo(, 
in  one  instance  it  was  more  than  ihiriy-two  years ;  a  curious  circuRuctantt 
ia  that  no  fewer  than  live  of  the  patients  died  of  enteric  fever.     Sclerooiar 
the  posterior  columns  has  been  found  in  every  case  in  which  a  pom-mottai 
examination  lias  been  made.     I  have  ai  present  under  observation  a  typiol 
example  of  Friedreich's  ataxy.     The  patient,  a  medical  man,  was  first  noticed 
to  be  uncertain  in  his  gait  when  about  sixteen  years  old.     He  was  one  diy 
walking  across  a  plank  in  a  house  that  was  being  built,  when  he  loliei^ ; 
afterwud  he  remembers  that  he  had  to  be  careful  not  to  go  near  lite  eili^ 
of  the  path  where  it  was  raised  above  the  rood.     But  he  came  to  the  hospiol 
as  a  student,  passed  his  examinations,  went  into  practice,  and  took  a  wifr. 
At  the  age  of  about  twenty-live  he  was  obliged  to  give  up  his  pf afession  oa 
account  of  an  increasing   inability  to   walk  or  ride;  he  became  utiablcto 
write,  and  his  speech  became  bbored  and  thick.     In   1878,  when  he  wtt 
thirty,  he  could  just  walk  from  one  room  to  another  with  assistance ;  thcrr 
was  even  then  but  little  impairment  of  sensation  in  his  feet ;  when  he  mORd 
his  lips  in  ^'aking,  a  large  number  of  the  facial  muscles  were  thrown  into 
action,  sothat  the  mouth  became  drawn  outward  into  a  meaningless  anile  I 
the  words  were  tolerably  distinct,  but  some  syllables  were  slurred  oveimd 
Others  pronounced  too  strongly.     The  nystagmus  was  very  obvious  whtn  ht 
was  told  to  direct  his  eyes  to  cither  side.     He  is  a  member  of  a  ht^jr 
neurotic  family,  and  one  sister  suffers  irom  some   form  of  paralynti  W 
whether  her  casc  is  like  his  I  do  not  know. 

Again,  Wilk.<  »y»  that  all  the  female  patients,  three  in  number,  wfcon 
he  has  seen   with   symptoms  of  ataxy,  in  each   of  whom  sexual  cxce<K* 
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or  other  cauws  of  exhaaslion  had  been  in  operation,  recovered  under  tonics 
and  (i>c  application  of  galvanttiin  lo  the  spine.  He  suggests  that  in  such  caxi 
the  disorder  is  lunctlonul  or  a  neurosis,  and  I  think  that  there  can  be  no 
doubt  of  the  correcinetii  of  this  opinion.  For  when  locomotor  aiax)-  h 
dependent  on  wderotm  of  the  posterior  columns,  the  prognosis  is  of  a  very 
grave  character.  Erb,  indeed,  says  that  il  is  not  quite  so  bud  as  in  cases  of 
multiple  sder»si«  or  of  simule  tran.ivcrse  myelitis;  but  tliis  means  little 
more  than  thai  the  diKcuse  adrances  at  a  comparatively  slow  rate,  for  it  very 
rarely  subsidm  entirely.  As  a  rule,  its  duration  varies  between  six  and 
twelve  years,  and  il  may  la»t  twenty  or  thirty  years.  Some  wrilen  have  de< 
scribed  an  actile  form,  and  1  remember  one  case  which  was  so  diagnosed  in 
a  woman  whu  died  in  hospital  .six  weeks  after  admission,  and  iibout  ten 
montlui  from  the  beginning  of  her  illness.  But  in  this  instance  there  wm 
Bofteniitg  of  the  anterior  columns  in  the  lumbar  region,  and  it  now  seems 
probable  that  ihc  marked  sray  change  found  in  the  posterior  columns  wa« 
only  a  *ecn>ndary  degeneration.  The  course  of  the  disease  is  not  always 
steadily  progressive;  it  often  becomes  quiescent  at  a  certain  stage,  and 
remains  so  for  a  very  long  period.  Generally,  it  is  better  in  the  summer 
Jlhan  in  the  winter.    Sometimes  it  scarcely  seems  to  shorten  the  patient's  life. 

Treatment. — When  ataxy  is  fully  developed,  it  rarely  yields  to  treatment 
of  any  kind.  Erb,  however,  mentions  two  cases,  in  each  of  which  almost 
complete  recovery  took  place.  One  |>atienl  afterward  held  a  Government 
api>ointment  for  several  yean  ;  the  other,  who  had  been  on.ibic  lo  get  about 
without  help,  and  had  hod  incontinence  of  urine  with  cystitis,  regained  the 
power  of  walking  for  three  or  four  hours  at  a  lime,  and  that  of  holding  hia 
water  for  five  or  six  hours  ;  he  married,  and  he  took  the  command  of  an 
ironclad  frigate.  The  treatment  which  Erb  recommends  most  strongly 
consists  in  galvanism  applied  as  a  continuous  current  to  the  spine.  He 
uses  a  moderate  number  of  cells,  for  three  to  six  minutes  at  a  time,  once 
daily.  Of  66  cases  thus  treated,  15  received  no  benefit,  41  were  more  or 
less  improved.     In  most  cases  he  also  galvanizes  the  peripheral  nerves. 

The  medicine  which  appears  to  be  of  most  value  is  the  nitrate  of  silver ; 
it  often  faiU  cniircly,  but  sometimes  docs  a  great  deal  of  good,  f  have 
generally  ordered  about  a  quarter  of  a  grain  three  times  a  day.  Ergot, 
belladonna,  phosphorus,  arsenic,  iodidcof  potassium, bromideof  potassium, 
all  seem  lo  be  u»:lcss.     Erb  says  that  it  is  wrong  to  prescribe  strychnine. 

The  general  management  of  the  patient  is  of  great  importance.  He  must 
be  carefully  protected  from  cold  and  damp  by  flannel  under  clothing.  He 
mu»t  as'oid  all  bodily  and  mental  exertion.  Dr.  Kadcliffe  thinks  it  advisable 
thai  crutches  should  be  used  in  the  early  stages,  so  as  to  save  the  lower 
limbs  as  much  as  possible.  Il  has  been  suggested  that  maintaining  absolute 
rest  in  bed  might  favor  the  subsidence  of  the  disease,  bui  I  do  not  know  of 
any  positive  evidence  in  favor  of  this  plan. 

Locomotor  ataxy  is  among  those  affections  for  which  persons  resort  to 
the  various  spas.  Almost  all  writers  are  agreed  that  hot  baths  should  be 
avoided.  Erb  says  that  any  temperature  above  i&$°  V.  may  be  injurious, 
and  that  the  patient  should  bathe  only  once  in  two  or  three  days,  and 
remain  in  tl>e  water  not  above  fifteen  or  twenty  minutes.  Nauheim  and 
Rchmc  arc  ihe  places  which  seem  at  present  to  have  the  highest  reputations. 
Peat-baths  arc  recommended.  But  the  figures  given  by  Erb  appear  to  show 
that  the  cold-water  cure,  with  packings,  frictions  and  douches,  is  more  service- 
able :  of  19  lutients  treated  in  this  way.  no  fewer  than  16  were  benefited. 

Among  the  symptams  of  ataxy  the  pains  most  need  relief.  Sinapisms, 
blisters,  TinimenLs  of  chloroform  or  belladonna,  verairia  ointment,  opium  or 
belladonna  plasters,  may  be  of  some  use ;  bul  often  one  cannot  avoid  fr«- 
iiueni  injection  of  mori)hia. 

J' 
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BISTORY — ANATOMY — SYMrTOMS   AND   COURSE — iKTIOUICV — DlACKOStS. 

In  the  great  ilUislraicd  work  of  Cravcilhicr,  ptiblishcd  between  1835  ud 
1841,  ihcic  are  figures  lakcn  from  four  dilTcrcnt  p3tiei)l<i,  rcprcscnlingili 
Hptnal  cord  afTi-rted  with  what  he  icrmcd  "  giay  degcneiaiion,"  id  the  lixB 
of  (latchca  scattered  irregularly  through  its  substance.  Aflcrward  vuiOH 
writers  from  lime  to  lime  referred  to  similar  cases,  but  it  was  not  uotil  about 
the  year  1866  thai  a  scries  of  observations  were  made  al  ihc  SUpetiUit. 
from  which  it  remits  that  the  disease  in  question  is  charsclcrized  cliDkaU^ 
by  a  remarkable  and  definite  group  of  symptoms,  m  that  it  can  ofteak 
diagnosed  with  certainty.  In  these  researches  Charcot  took  th«  priadpl 
part.  The  subject  was  soon  taken  up  in  Germany,  by  Leo  and  othen,  Im 
in  England  it  seems  to  have  been  altogether  neglected  until,  in  )dj3,  Di. 
Moxon  published  a  case  in  the  "  Lam  ft,"  and  in  1875  a  pa|»«r  contaiaiaf 
eight  ca?e3  in  the  "  6-'*/*  Hosf^tal Rep^tt." 

Cruvcilhier's  drawings  show  that  the  bulb  at>d  the  pons  are  sITecieilii 
well  as  the  cord ,  and  the  same  morbid  change  has  since  been  found  in  ik 
hemispheres.  I  might,  therefore,  with  equal  justice  have  placed  itamott 
diircases  of  the  brain  ;  indeed,  several  symptoms  belong  to  it  as  a  cereal 
affection.  But,  on  the  whole,  this  appears  to  be  the  best  place  for  it.  Vj 
Freneh  wrilers  this  disease  is  called  "Sclerose  en  plaques  diss6minta;" 
thcGernrans  term  it  ■■  multiple  Sclerose,"  "multiple  Hcrd-Sclcrosc,"  •b- 
selfiirmijie  Sclerose;"  in  this  country  Dr.  Moxon  proposed  the  term  "InsalB 
Scleco»ii,"  but  that  of"  Disseminated  Sclerosis"  seems  to  be  preferable; 

As  a  rule,  the  morbid  change  is  at  once  obvious  when  the  oenw 
centres  are  examined  in  the  posi-morlcm  room.  Bourticville  has,  howttct, 
recorded  one  case  in  which  they  appealed  to  be  healthy  until  the  mio*- 
scope  was  used.  Some  wriiere  have  wondered  that  m  remarkable  a  deoK 
so  long  remained  unknown,  but  its  slow  and  hopeless  course  renders  it  Iitih 
likely  to  Ko  00  lo  its  fats'  termination  within  itie  wards  of  ordinary  bot^ 
lals.  I  do  not  find  a  single  case  which  can  be  nadgned  to  disMmioMa 
sclerosis  in  out  pathological  records  between  1854  and  1S73. 

Huletpsy. — The  patches  of  scleroeis  are  rounded  or  elliptical  or  ntT 
irregular  in  form.  In  the  cord  they  come  lo  the  surface,  and  are  somttintt 
seen  through  the  pia  mater.  In  the  brain  iheyscarcely  ever  penetrate  iniotlit 
cinerilious  Mibstance  of  the  cortex,  so  that  they  arc  visible  only  at  ibt  Iwt 
However,  in  the  cord,  the  pons  and  the  basal  ganglia,  they  show  no  tendncf 
lo  spare  the  gray  matter.  They  are  often  scattered  in  large  luiiiibM 
throughout  the  white  matter  of  the  hemisj)hcrcs.  'ITic  cerebellum  «UM 
contains  many  of  them.  It  has  been  said  that  they  arc  generally  aoc 
nunuirouK  In  the  anicio-lateral  columns  of  the  cord  than  in  the  poiirrut 
columns,  but  this  appears  not  to  be  the  case.  A  similar  change  mar  ^ 
present  in  the  olfactory  bulbs  and  in  the  toots  of  the  various  eranitl  " 
spinal  nerves.  In  the  peripheral  trunk  it  has  not  yet  been  recognised. 
Moxon  found  the  brachial  plexus  in  one  case  normal  on  each  side. 
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Tl>e  patches  gtnctally  fccl  hard,  bui  recent  ones  arc  said  to  l>e  softer  than 
the  rest,  Tlicse  arc  also  of  a  deeper  gray  tint,  whereas  the  older  ones  ore 
y«ni>wlHh  gray  and  less  translucent-  They  become  slightly  pinkish  when 
exposed  to  the  air.  They  may  cither  project  slightly  above  the  nit  Mirfnce,  or 
lie  at  the  same  level,  or  be  slightly  depressed.  They  vary  from  a  micro- 
scopic minuteness  up  to  the  size  of  a  hazel,  or  more.  Histoiujiirally  thev 
present  the  appearances  described  at  p.  398,  as  belonging  to  chroni<-  myelin^ 
generally,  ("harcot  6a)-s  that  there  arc  fewer  corpora  amylacea,  and  ihnl  a 
disiinciton  is  afforded  by  the  way  in  which  naked  axis  cylinden  |)er%tsi  even 
when  the  nmroRha  has  become  highly  fibiillaied;  but  the  last  [diint  is 
contested  by  Erb.  Ii  is  to  be  observed  tliat  in  thin  sections  the  affected 
parts  arc  found  not  to  be  sharply  defined  at  their  edges  as  they  apiJCiir  to  the 
naked  eye ;  on  the  contrary,  the  sclerosis  fades  off  very  gradually  into  the 
healthy  tissue.  Dr.  Moxon  remarks  that  granule  cells  arc  more  numerous 
at  the  circumference  of  the  patches,  and  in  the  apparently  normal  brain 
^^ibslance  beyond,  llian  toward  their  centres. 
^B  Symptomi. — That  the  clinical  features  of  disseminated  sclerosis  should 
^nftr>-  in  different  cases,  is  no  more  than  we  should  expect  from  t)ie  irregiilar 
^Bistrihuiion  of  tlic  patches,  which  would  account  for  the  utmast  jiowible 
^'tTTegularity  in  the  symptoms.  Charcot,  indeed,  speaks  of  it  as,  /Mr  exitlleiKe, 
polymorphous.  He  and  other  French  wrriters  describe,  in  addition  to  the 
" ccrebro-spjnal "  form  of  the  disease,  separate  "spinal"  and  "cerebnl" 
forms,  b«it  it  is  admitted  that  such  distinctions  are  scarcely  ever  needed  at 
the  bedside,  and.  as  a  matter  of  fact,  the  symptoms  present  a  decree  of 
uniformity  which  seems  to  me  to  be  very  remarkable.  The  only  writer,  so 
lar  as  I  know,  who  attempts  an  expbnaiion  of  it  is  Dr.  Moxon,  and  he 
regards  it  as  "  n  constant  average  result  of  the  numerous  points  of  dissa.Ne." 
But  although  this  might  account  for  the  production  of  any  common  symptom 
— such  as  some  diffused  form  of  paralysis — I  cannot  see  how  it  meets  the 
present  diftkuhy,  for  the  affection  is  characterized  by  certain  definite 
phenomena  Hhichare  peculiar  to  it,  and  Ijclong  to  no  other  complaint,  and 
surety  must,  in  some  way,  de]x.'nd  on  a  localization  of  the  morbid  change  in 
particular  areas  within  the  nervous  centres.  1  have  already  remarked  that 
in  being  thus  attended  with  symptoms  more  special  than  could  a  priori  have 
been  anticipated  by  the  morbid  anatomist,  it  resembles  locomotor  ataxy, 
I     although  with  a  certain  difference. 

^_  Chief  among  these  symptoms  is  a  sort  of  trtnw,  which,  until  recently, 
^Haa  confounded  with  paralysis  agiians.  There  are,  in  fact,  records  of  two 
^^»scs  diagruMcd  as  examples  of  that  affection  by  Skoda  and  by  Haase  respect- 
ively, in  which  patches  of  sclerosis  in  the  nervous  centres  were  discovered 
after  death.  Carehil  observation,  however,  has  shown  (hat  in  paralysis  agitans 
the  tTcmbling  movement  is  less  extensive,  more  regular,  more  rhythmical, 
more  slow  than  in  disseminated  sclerosis.  In  the  latter  disease,  when  the  hand 
is  raised  the  oscillations  increase  in  amplitude  as  it  gets  further  from  the 
side,  until  they  greatly  cmbarrx<»  and  disturb  the  patient.  If  he  is  asked  to 
carry  a  cup  to  his  hps  it  becomes  more  and  more  violently  shaken,  until  at 
last  it  Ls  dssbcd  against  the  teeth,  so  as,  perhaps,  to  spill  its  contents.  In 
slight  movetoents  the  tremor  is  not  so  marked  1  the  handwriting,  although 
shaky,  long  remains  legible.  Still  more  important  is  Che  fact  that  there  is  no 
agitation  of  the  muscles  as  long  as  they  are  at  rest  snd  supported.  When 
the  patient  ts  lying  in  bed  one  could  not  tell  that  anything  is  the  matter, 
but  as  soon  as  he  is  asked  to  sit  up,  the  arms,  and  then  the  head  and  the 
neck,  begin  to  oscillate  backward  and  forward.  When  he  is  resting  in  a 
chair  the  arms  are  quiet,  but  the  head  may  still  continue  to  show  a  flight 
iremtiloua  movement.  If  he  attempts  to  get  on  his  feet  the  whole  trunk  and 
the  limbs  become  violently  shaken,  so  that  in  severe  cases  siandmg  is  out 
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of  the  <]ue<tion.  Mental  emotion  or  excitement  aggravates  the  trcmoi  cw- 
aiderably.  According  to  Erb,  there  arc  some  cases  in  which  it  coDtiniao 
even  when  the  |uitien(  is  lying  still,  but  [his  t§  altogether  cxceptranaL 

Cliarcot  has  ttuggeslcd  that  this  remarkable  symptom  depends  upon  the 
penutenee  of  naked  axis  cylinders  in  the  parts  affected  with  the  sclctoa^ 
He  conceives  that  the  iransmi^ion  of  volitional  impulses  may  become  inici- 
ni|>led  and,  as  it  wrcre,  jerking  ;  but  such  a  view  appears  but  little  likely  to 
be  correct.  Adensttnc  is  disposed  to  think  thai  the  tremor  depends  ■ 
some  way  upon  the  presence  of  jiatches  in  the  pons  and  still  higher  in  Ac 
motor  tracts,  and  Erb  says  thai  an  analysis  of  twenly-two  recent  cases  lendi 
to  support  this  notion. 

Another  indication  of  diminished  sclerous  is  a  pectilisr  affeetien  tf  Hi 
sptech.  The  pronunciation  is  slow,  accented,  labored,  as  if  the  atienatct 
of  each  syllable  was  a  great  effort.  And  yet  it  is  not  distinct  ;  Charcot  nn 
that  the  letters,  t,  P,  c,  are  especially  apt  to  be  slurred  over  ;  soinelunes,  til 
rarely,  two  or  three  syllables  arc  run  together.  German  writers  describe  lit 
articulation  as  "scandirend"  or  scanning.  In  advanced  stages  it  mtf 
be  quite  unintelligible,  Erb  further  remarks  that  the  voice  is  pitched 
a  monotone  ;  or,  as  in  one  case  that  came  under  his  obscr%'ation.  that 
may  be  a  rhythmical  atiemation  of  notes  at  a  definite  musical  intent 
Lcubc  found  with  the  laryngoscope  that  the  vocal  cords,  although  ■ 
of  closing  the  glottis,  were  yet  apt  to  relax,  and  liable  to  changes  rf* 
tension, 

'I'hirdly,  Mys/ttgmtit  is  commonly  prtseot.  Ii,  however,  dtfrera  so«De»bt 
from  ihc  ceaseless  oscillation  of  the  eyeballs  with  which  ophthalmic  Sdrgne 
are  familiar.  As  Dr.  Moxon  has  pointed  out,  it  is  aiiscnt  so  long  as  the  e^ 
are  at  rest,  showing  itself  only  when  they  arc  directed  upon  one  obfM.  b 
Other  words,  it  is  identical  with  the  affection  which  is  observed  in  Fried- 
reich's hereditary  ataxy  (sec  p.  480),  indeed,  has  already  been  suggested,  tolk 
by  him  and  by  Erb,  but  both  Friedreich  and  Erb  Have,  indeed,  aliodj 
suggested  that  this  is  probably  the  case ;  but  rather  as  a  matter  of  3])eculalii)l 
than  as  the  result  of  dirccl  otwexvation. 

In  addition  to  these  symptoms  there  are  others  which  belong  to  diMrai- 
naled  sclerosis  in  common  with  other  diseases,  Sub}cctive  sensattocs  < 
Huminess  and  other  parieslhesiae  are  not  uncommon  ;  an  actual  ans 
or  impairment  of  tactile  sensibility,  can  seldom  be  made  out.  TIk  i 
susceptibility  is  generally  normal,  but  sometimes  il  is  much  exalted, 
gait  at  an  early  stage  is  often  sfiaiNe  in  character.  Al^erward  (here 
marked  tendency  for  the  lower  limbs  to  become  rigidly  extended  and  . 
ducted  ;  this  condition  being  at  first  transitory,  but  afterward  |>emiaMnt.j 
Dr.  Moxon  mentions  that  one  of  his  patients  was  obliged  to  sit  in  an  vb  ' 
chair,  so  that  when  her  legs  stiffened  she  could  hold  on  and  save  betxlf 
Aom  sliding  down  on  to  the  door.  Such  early  contractions  are  piainleas,lal 
at  a.  later  period  a  painful  Hcxion  of  the  limbs  is  not  infrequent.  The  dur- 
arlcii^tir  symptoms  of  locomotor  ataxy  are  now  and  then  present  in  disstai- 
luled  SL'lerosi.s  ;  this  is  generally  supposed  to  depend  upon  the  existestcu' 
]Kilchc:t  in  the  i>ostenor  columns  of  Ihc  cord.  After  a  time  coof4e>! 
wa/^Ugia  dt-vclops  itself,  The  functions  of  the  pelvic  organs  are  at  fini 
il  little  interfered  with.  The  urine  may  sometimes  escape  when  the  pwiciil 
tiim.s  in  bed,  or  coughs;  or  there  may  be  slight  retention.  Consiipaiion  t 
often  rompl,-iined  of.  Dr.  Moxon  refers  this,  in  part,  to  wealcnes  <i(d^\ 
alxlomin.il  musics.     The  sexual  organs  retain  their  powers. 

A  Intnsient  diplopia  is  not    infrequent  at  an  early  stage  of  tite  dtSOKj 
Among  other  erfthatic  symptoms  amblyopia  often  occurs,  with  nanowiogi 
the  Acid  of  vi.sion  and  achromatopsy.     Charcot  insists  on  the  fact  tblt  tte  I 
imiuiirmcnl  of  sight  rarely  goes  on  to  complete  amaurosis,  even  wbcadcj 
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o|>ttr  nerves  have  been  ibund  tclenued  in  Ihrir  whole  thickne« ;  he  refen 
till-'  to  the  penbtence  of  naked  axis  cylinders  in  the  mid^  of  the  diwaaed 
ti»ui'?i.  The  optic  disca  are  generally  normal  unicu  there  it  total  blindnew ; 
in  th<;  latter  caivethey  have  sometimes  been  found  in  a  Mate  of  white  atrophy. 
Mcidaclte,  giddJnes,  and  sleeplesness  are  not  uncommonly  present.  T)ie 
spiriis  are  often  depressed,  and  the  memory  and  intelligence  may  be  im- 
paired. The  patient  often  «h»ws  a  tendency  to  burst  into  uncontrollable 
Lufchter,  or  to  iJied  teary  wilhoul  any  catne.  Charcot  insUbt  on  a  {leculiar 
fatin :  the  exprcsduii  Li,  he  sa)it,  vague,  uncertain;  the  lip^  droop  and 
arc  half  o])ene(l ;  iIk  features  liave  an  air  of  dullness,  even  of  Mu[>idily. 
Somelimri  there  it  an  artnal  iniuuitty.  Charcot  mentions  two  |utienbt  wivo 
exhibited  the  diUrt  Jci  grattdeurt  supposed  to  be  charucieriiitic  of  )(eneral 
{laraiyvs ;  in  others  there  hu.N  lx:en  melancholia,  with  refunl  of  food.  A 
curious  fc-alure,  whkh  k  ohKervcd  in  alunit  one-fifth  of  tlve  cases  of  diMicmi- 
natcd  tciffosi',  ii  the  oct  nrrence  of  attacks  of  stupor,  followed  bv  transitory 
hemiplegia.  I'hey  are  attended  with  flushing  of  the  face,  a  rapia  jmlte,  and 
a  tempernlure  raised  to  104^  or  even  106°.  Tlie  coma  lasts  for  a  daj'  or 
two,  and  then  pa.'SBc*  olT  into  sleep.  Sometimes,  huwever,  a  seizure  of  this 
kind  n  directly  fatal ;  one  of  Dr.  Movon's  iMtienisdied  so,  in  about  twenty- 
four  hours.  Siich  an  attack  is  said  always  to  lead  to  aa  aggravatitm  of  the 
general  s>'mptofns  of  the  disease,  even  when  it  is  re<-overed  from  ;  in  a  case 
recorded  by  I.co  severe  "apoplectiform"  fits  ornirred.  It  appears  doubt- 
ful whether  epitcplifoint  sciiures  have  hitherto  been  observed  in  disteminalcd 

krosis. 

Lastly,  in  some  exceptional  rases  atrophy  of  muscles  i*  observed,  alTe<:ting 
the  upper  or  the  lower  limbs,  the  face,  or  the  trunk.  At  the  same  lime  their 
electrical  excitability,  which  ordinarily  remains  normal,  may  be  lowered; 
the  natiiral  reaction  ndoubllcss  replaced  by  the  "  reaction  of  dc^cneralion." 
Charcot  says  that  the  characteristic  symptoms  of  bulbar  paralysis  sometimes 
show  themselves,  and  dysphagia  or  paroxy^^mal  dy^pncca  may  then  be  the 
immediate  cause  of  death. 

Cwru  and  Pregnctit.—ha  a  rule,  the  course  of  disseminated  sclerosis  is 
:owly  but  irregularly  progressive.  Remissions  in  the  symptoms  may  occur 
jioniancously  or  under  iTeaimcnt.  Very  few  rcmedirs  have  been  fottnd  of 
any  service.  Charcot  savs  that  the  administration  of  strychnia  or  of  the 
nitrate  of  silver  has  sometimes  influenced  the  tremor  and  the  weakness  of  the 
lower  limbs  very  favorably,  but  only  for  3  time.  Some  observers  have  seen 
transitory  benefit  result  from  the  cold-water  cure,  from  galvanism,  or  from 
the  sulKutaneous  injection  of  arsenic.  The  a^-cr^ge  duration  of  the  disease 
U  iaid  to  be  from  five  to  ten  years,  the  most  mpidly  fatal  terminalioti  being 
in  one  year  from  the  commencement,  while  the  l.ttc^t  h.xs  iK'rn  at  the  end  of 
seventeen  years.  Something,  however,  dcgiends  upon  the  nature  of  the 
symptoms.  Charcot  says  that  cases  in  which  "spinal  "  symptoms  are  alone 
present  may  go  on  for  twenty  years  or  longer.  If  death  does  not  occur  in 
one  of  the  ways  already  roeniioned.  it  is  ^ncrally  by  the  supervention  of 
some  intercurrent  disease,  such  as  pneumonia,  pleurisy,  dysentery,  ccdema  of 
the  K'otti^,  or  (above  all)  phthisis. 

j€.liol«fff. — With  regard  to  the  causes  of  disseminated  sclerosis  wry  little 
is  as  y«i  known.  It  appear?  to  be  equally  frequent  in  either  sex,  although 
Charcot  found  twenty-five  females  to  nine  males  among  thirty-four  rases 
which  he  collected.  The  age  at  which  it  most  frcquentljr  develops  itself  is 
said  to  be  between  twenty  and  twenty-five  years,  but  it  has  been  several 
times  observed  at  puberty,  and  a  few  instances  of  its  occurrence  in  child- 
hood have  been  recorded.  It  has  not  hitherto  been  known  to  begin  in  per. 
sons  over  forty  or  forty-five  years  old.  Now  and  then  it  has  appeared  to  be 
herediury  or  has  occurred  in  two  individuals  born  from  the  same  i)arents. 
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A  chill,  or  >  fall,  or  some  emotional  excilemcni.  hat  wmctimr^  v 
give  rise  to  it.     Bauwinkcl  obwn'cd  n  »%  in  which  (he  paticni  - 
have  fallen  into  water,  and  then  to  have  allowed  hiscloihotod' 
three  d^ys  before  (he  lirt  symptonis  showed  ihemselvc).    Ci 
inUaiiccs  in  which  the  disease  began  dunog  convalescence  frgn  t;i 
fever,  cholera,  or  f^nijtlpox. 

It  must  not  be  supposed  that  the  Mtignosit  of  disscioinaied  K>tmai 
variably,  or  even  generally,  a  very  easy  maiicr.  Charcot  say*  thui 
movements  precisely  like  those  which  are  present  in  that  dbWKaqi 
not  only  in  mercurial  poisoning  (wheo  the  history  will  in  mosl  r«"  f 
all  doubt),  but  also  when  the  lesion  it  a  "  chronic  cervical  mc 
cortical  sclerosis,  "  and  even  where  it  is  &  "  primary  or  coosecuitv,- 
of  the  lateral  columns. " '  The  presence  or  absence  of  the  other  ch 
syroploms  must  guide  the  observer  to  ft  decision  so  far  lis  these  a5Kii 
concerned.  But,  again,  great  caution  is  required  in  women,  toj 
taking  hysteria  for  disseminated  sclerosis.  Dr.  Moxon  lelb  idc  '' 
seen  several  patients  about  whom  he  has  for  a  time  been  in  do'.^. 
have  before  long  compleiely  recovered.  Moreover,  the  tremor  nw^ 
so  that  the  case  may  appear  to  be  an  example  of  some  comiDoo  'i 
lion.  Charcot  accounts  for  this  by  supposing  that  the  sympCOSiai 
was  preienc  at  an  earlier  period  ;  but  Erb  icTers  to  several  cueiEai 
is  said  to  have  been  wanting  throughout  ihc  whole  course  of  ibtl 
Thus  he  cites  Wcsiphal  and  Killian  as  having  recorded  iiutanoo  ti 
the  only  symptoms  were  dementia  and  a  more  or  less  diffused  [unljMi 
contractions  of  the  limbs. 

'T\\e  frogwsis  of  disseminated  sclerous  is  hopeless,   lis  progitnitt 
by  years;    but  though  very  slow,  it  is  very  sure,  and  occasiooillytniii 
denly  in  apoplexy. 

No  eRictcnt  treatmtnt  hiu  been  suggested. 


DISEASES  OF  THE  BRAIN 

{DC/E  TO  LOCAL  LESIONS  OP  THE  CIRCULATION). 


^DUCTOBV    REMARK.^ — LK510NS  DEPENDENT  ON  OBSTRtK^TtVE  DISEASE  OF 

IE  ARTERIES— ON   HEMORRHAGE — SVMITXJMS. — Hemiplegia— ITS  CHAR- 

AtTERS — UrAr.vosIS    OK     THK    LOCAL    LXSJON COURSt    ANl>     SEQUELA. 

Aphasia.— Apoplexjr. — diagnosis   »-rom   injury,   poison,   ALtoHot, 

n-.t:UIA,    URiUllA,    et>IL£PEV — DIAUNOSJS   OF   THE   CAU5E5   OF  APOPLEXY — 
TRKATMENT. 

The  brain  dilTers  from  the  spinal  cord  in  its  pathology  in  two  important 

respects.     Oa  tlw  one  hand,  its  lateral  halves,  instead  of  being  eloMily  united 

£nd  bound  up  so  as  to  form  a  slender  column  within  the  finn  itieaih  of  ilw 

pia  maier,  are  to  a  great  extent  isolated  from  one  another,  and  are  expanded 

each  into  a  large,  independent   mass.     On   the  other  lunil,   its  aiteriei, 

instead  of  penetrating  its  substance  as  fine  twig^,  wbi^h  pa.->s  to  both  sides 

indiATereatly,  arc   great   trunks,   with   well-defined  areas  uf  distribution. 

Consequently,  a  large  group  of  ccrebraJ  affections  depend  directly  upon 

disease  of  the  arteries  of  tlie  brain,  or  upon  an  interruption  of  the  supply  of 

blood    through    some  of  these  vessels.     And  in   these  very  affections  the 

symptoms  are  in  a  marked  degree  unilateral,  any  paralysis,  or  spasnt,  or 

lo^  of  scnution  in  the  body  or  limbs,  being  confined  to  [Ktrts  on  one  side 

of   the  mesial  line.     Htmipiegia — or  loss  of  pover   in  one  arm  and   the 

corresponding     leg — is,  in  fact,   generally  present   in   such  cases,  unless, 

indeed,  the  lesion  U  so  severe  as  to  be  attended  with  a  rapid  annihilation  of 

all  the  chief  functions  of  both  sides  of  the  brain — a  condition  nt'hich  has 

long  iKen   known  as  apo^exy.    Thus  the  alTections  in  question  contrast 

broadly  in  tlieir  leatnres  with  those  to  which  the  cord  is  liable,  and  which 

(as  we  have  seen)  are  commonly  slow  in  endangering  the  vital  processes, 

and  are  attended  with  a  paraplegic  form  of  paralysis.     The  boundary  line 

is  not,  indeed,  fixed  at  the  foramen  magnum ;  for  the  medulla  oblongata 

and  the  pons — which  the  physiologist  lecognixes  as  continuations  upward 

of  the  spinal  axis — are  subject  to  at  least  one  of  its  diseases.  Iliat  which  I 

have  already  described  under  the  name  of  bulbar  paralysis.     But  the  pons 

is  ako  apt  to  be  the   seat  of  lesions  due  to  changes  in  its  arteries,  and 

constituting  a  very  fatal  form  of  apoplexy.     In  fact,  one  may  say  that  this 

part  of  the  encephalon  refuses  to  recognize  the  boundary  line  iliai  separates 

the  alTections  of  the  brain  from  those  of  the  spinal   cord.     The  paralyse* 

which  have  tlveir  seat  in  it  are  not  ncccss.<itily  unilateral,  but  its  paihologjr 

is  to  a  great  extent  dominated  by  that  of  its  blood  vcbkIs,  exactly  as  is  ine 

cose  with  the  higher  cerebral  centres. 

H   To  avoid  the  necessily  of  going  over  the  same  ground  more  than  onc«,  I 

Ball  first  give  an  account  of  the  several  lesions  and  of  their  respective  causes 

^nd  an:iiomica]  effects.     Then  I  shall  proceed  to  discuss  the  symptoms  to 

which  they  may  give  rise;  and  finally,  I  sliall  endeavor  to  point  out  how 

can  diagnose  one  of  them  from  the  others,  as  well  as  how  they  are  to  be 

Itstinguishcd  from  affections  of  a  different  nature. 
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The  li-Mions  themielve*  fnll  into  iwn  Kroups:  (i)  Thoie  in  rtarhamj 
iiuni[il)*  an  3rr«-M  of  t  lie  How  of  htood  In  rough  one  or  niort  of  Ibct 
arieriev,  and  (i)  rhosc  in  whirh  an  arler>-  »  ruptured,  allowing  lie bM| 
cM'Sjie  into  the  l>min  or  l>cnri3th  its  nivtnbraRex.     The  fonncr  gicopi 
chiefly  tmkalism,  Ihrvm^it,  and  ty(>hilitic  disease  of  the  cerrlnJ  Acrin 
the  Utter  U  matir  u|»  of  the  various  fumu  of  ttrtbrai  hfm^rriugt. 

1.  Arreslt/ Blv^lSup^y through tke  Cert^m/ Arterits.—^YViaaajt 
varioii-->  kavs,  whrrh  rciiiiirc  to  be  teparately  cORndeneid. 

The  (iliNtniriion  may  arise  euttiiit  Iht  eramai  tavity.  I  hjwi 
alliidetl  In  A  case  of  Sir  William  Giill't,  in  which  ancriiit  drf-.RnaJ 
the  areh  of  the  Aorta  led  to  complete  oblitcnilion  of  the  innomitAtl 
left  earotid  arteries  at  their  origins,  so  thai  the  kO  siibrlavun  antt)  i^ 
was  left  l»  carry  on  the  circulation  tn  the  hmin.  The  inixnl. ;  ^-^ 
aged  foity-one,  died  paralyzed  and  insensible;  and  certain  \^v 
cervbral  centres  were  found  to  be  in  a  stale  of  softening.  Soiur 
a  woman  alTected  with  carotid  aneurism  was  admitted  into  Gui  '  : 
who  hod  nearly  a  year  before  been  attacked  with  hemiplegia  and  Iw"  '  ' 
Mr.  Durham  performed  ihcoficralion  of  ligaturing  the  common ni<  ■ 
whereupon  she  regained  [o  some  extent  the  power  of  speaking.  11  • 
died  soon  afterward,  and  I  made  an  autopsy  and  foimd  that  thr  . 
sac  extended  upward  by  the  side  of  the  internal  carotid  arieri,  wfl  (o 
Lipon  it  so  ihai  until  (he  tension  was  lon-errd  by  ligature  of  the  icailG 
the  blood  which  reached  the  iniemal  carotid  from  colUieral  tuMtat 
been  unable  to  pass  through  it.  Much  more  commonly,  it  is  ^Afrl 
or  compression  of  the  carotid  artery  that  hemiplegia  sets  in.  i  hini 
of  five  ca'ies  of  this  kind.  In  most  of  them  the  paralysis  ■»  ttci 
result  of  the  operation  ;  but  in  one  instance  it  did  not  occur  tintil  thitf  4 
afterward,  the  paiicnl  becoming  suddenly  hcmiplegie  while  tJif ' 
ings  were  being  changed.  The  su|;j-cstton  has  been  thrown  iwi  itt) 
those  cases  in  which  cerebral  symptoms  manifest  ihcfnselvn  undo ' 
circumstances  the  c-ommunicatins  arteries  which  make  u|i  ihe  circle  «fT 
may  perhaps  be  abnormally  small ;  but  I  am  not  avranr  that  ite  IwJ 
demonsl rated  anatomically. 

EmMlism. — In  the  immense  majoritj'  of  cases  the  caicc  of  . 
cnlalion  in  the  cerebral  arteries  lies  within  the  skull ;  and  ti  k  pncc^' 
presence  of  an  embolism — a  clot  deri»-cd  from  some  diuant  !OUK%^ 
washed  into  the  vessel  by  the  force  of  the  blood  stream.     Most  fn  . 
startlDfi  i>oini  of  the  morbid  process  is  some  disease  of  tbe  valws  in  i 
«dc  of  the  heart ;  the  ijaiienl,  perhaps,  has  ulcerative  endocanlitis.  «! 
may  be  iimjile  vef- elation.'*  on  either  the  mitral  or  tlie  aortic  valvet.   '" 
case,  in  nliith  I  made  an  tnsi>ection  in  1S77,  a  rough,  fhal>le  m«* ' 
<areous  de|KJsit  w;is  cxpostd  upon  the  surface  of  the  mitral  valve 
membrane  of  the  heart  having  undergone  erosion,  and  a  fragi:! 
same  niateriat  wo-i  found  wedged  in  one  of  the  Sylvian  artcrics- 

Somelime*  sieno>is  of  the  mitral  orifice  is  present,  without    ■ 
tions  from  iis  surface ;  the  clot  is  tlien  derived  from  the  left  out 
|x>rhapi  contains  numerous  other  thrombi  in  the  nxesscs  lietwecit 
columns  of  its  a]>|>cndix,  or  the  formation  of  ante-mortem  coif^laj 
heart's  chambers  may  be  independent  of  any  valvular  afTertioo. 
rare  instances  the  primary  lesion  is  in  the  aorta  itself. 

We  have  had  at  Guy's  Hospital  tn-o  such  cases;  in  ooe  tbcR w«ta| 
of  softening  thrombus  which  adhered  to    a  diseased  jwrt  of  tfce ' 
tlic  great  arier)' ;  in  the  other  ulceration  existed.     Altogether,  I  fiad  i 
records  of  post-mortem  examinations  for  the  last  twenty-three  yean.1 
seven  cases  in  which  there  was  reason  to  believe  (hat  embolbra  of  one< 
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cerebral  ancHcs  had  occurred.  It  is  true  that  in  a  vtrry  large  number  of  ihem 
(twcniy-oDc)  no  clot  was  discovered  in  any  of  the  vessels  at  Ihe  uutopHy,  the 
interpretation  of  the  cerebral  symptoms  as  due  to  this  cause  l)einf[  baaed 
upon  their  otetittence  in  persons  who  had  disease  of  the  cardiait  valves  and 
upon  the  presence  of  such  charges  in  the  brain  ai  are  known  to  resiili  from 
it.  All  writers  admit  that  anatomical  proof  of  pluggin);  of  the  arieriet  is 
waotiiu;;  ij-jom<Jatal  cgets.  gpccially  when  life  has  been  prolunKed  for  a 
considerable  perio3^  'IWy  suppose  thai  the  clot  has  in  the  meantime 
undergone  alMorplion.  I'hat  this  may  be  the  case  is  lilurly  en«ii{;h,  but  I 
would  suggest  that  another  posible  explanation  is  that  the  M)ot  at  which 
the  embolism  was  impacte<i  may  have  been  the  bifur<:aiion  of  the  carotid 
artery  in  the  neck,  or  one  of  its  bends  within  the  petrous  bone  or  in  the 
cavernous  sinu*;  or,  possibly,  even  where  a  vertebral  artery  ix  winding 
round  the  arch  of  Ihe  atlas — parts  which,  I  believe,  have  generally  e«ca|»ed 
examination.  The  vesiel  into  which  the  <:lot  pa»e«  is,  however,  almo^tt 
alwayx  one  of  the  Sylvian  arteries.  I  have  notes  of  twenty-three  r:ue»  in 
which  emlioti^im  of  these  vessels  was  found  at  the  ntitopsy,  ax  ngainil 
three  casrs  in  which  its  seat  was  the  venebral  artery.  The  fact  that  emboli 
entering  the  c^iriitid  are  almott  always  carried  into  the  Syivixn  branch  i« 
doubtlcH  .iitributabtc  to  the  circumstance  that  its  coiirNi-  in  more  in  a  line 
with  the  Inink  than  that  of  the  two  other  branches.  Writers  have  slated 
that  the  left  Sylvian  artery  is  much  more  aiit  to  be  plugged  than  the  right 
one,  and  an  explanation  for  this  supposed  ract  has  bci-n  found  in  the  differ- 
ence of  the  angles  at  which  the  innominate  artery  .ind  the  left  carotid  artery 
respectively  leave  ihe  aorta.  But  it  is  not  ronfirmed  by  the  observations 
which  have  l>een  made  at  Gu^s  Hospital,  for  among  twenty-one  cases  of 
eml>oli«m  limited  to  the  Sylvian  artery  of  one  side  I  find  that  there  were 
eleven  in  which  the  left  one  was  affected,  and  ten  in  which  the  clot  enlercd 
the  right  artery,  a  difference  too  slight  to  be  noticed.  I  nm  inclined  to 
think  that  error  has  ariien  from  the  statistical  <»>llection  of  miscellaneous 
ea»cs  from  Journah  and  Transactions ;  ihc  intercNi  attaching  to  aphHsia — a 
frequent  rccult  of  embolism  on  the  left  side— must  have  often  led  to  Ihe 
pnblication  of  caws  in  which  that  symptom  was  present,  whereas  those  in 
which  it  did  not  occur  have  been  left  unrecorded. 

Another  point  in  regard  to  which  my  coses  are  opposed  to  the  statements 
of  certain  writers  Is  as  to  the  age  at  which  cerebral  embolism  is  most  apt  to 
occur.  They  speak  of  it  as  most  frequent  in  very  young  adults ;  but  1  find  that 
ai  the  same  hospital  the  largest  number — la  cases — have  occurred  between 
the  ages  of  thirty-one  and  forty  years,  as  compared  with  lo  between  twenty- 
one  and  thirty,  9  between  forty-one  and  fifty,  8  bclwcen  fifty-one  and  sixly, 
6  between  eleven  and  twenty,  and  1  above  the  age  of  sixty.  There  have 
been  rather  more  males  than  females  among  the  paiicnis;  but  this  was 
proltably  accidental. 

Thrombiiiit  of  the  cerebral  arteries — the  formation  of  clots  iti  tt'Ui, 
independently  of  any  extraneous  source — is  far  lets  frequent  than  embolism. 
Noihnagel  says  that  it  is  generally  secondary  to  disease  of  the  arterial  wall, 
eillier  atheroma,  or  thickening  with  calcificaiion.  Sometimes  it  seems  to  be 
a  direct  result  of  feebleness  of  the  heart's  action.  He  is  inclined  to  think 
that  the  vertebral  arteries  are  more  liable  to  be  affected  in  this  way  than 
the  carotids;  and  (his  accords  with  our  experience  al  Guy's,  where  there 
have  been  three  or  four  cases  of  thrombosis  of  the  basilar  artery,  or  of  the 
posterior  cerebrals,  but  (so  far  as  !  know)  only  one  case  of  a  similar  affection 
limited  to  Ihe  middle  or  anterior  cerebrals.  In  one  remarkable  instance, 
however,  both  the  carotid  arteries,  the  middle  cerebrals,  the  anterior  cere- 
brab,  aii<l(it  is  said)  the  "  posterior  cerebellar "  arteries,  were  al!  obstructed 
by  adherent  dots-    The  patient  was  a  man  aged  thirty-five ;  and  our  other 
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oanei  have  been  in  peraons  aged  thirty,  (hirtjr-five,  rnrty-«iKht.  and  S'ortj- 
nine  yeuhi  respective ty.  It  would  therefore  a]>|>ear  <l»ii!jtful  whether  N'^in- 
nagel  i%  jibtified  in  saying  that  (hntinboiu*,  ax  a  nile,  occuis  U  a  aon 
advanced  jieriod  of  life  than  emtxili^m. 

Syffiilitii  dUeatf  of  the  cerebral  arterict  has  only  recently  become 
known  to  palhologislK ;  hut  it  tx  already  Ken  to  he  one  of  the  moA  inpot- 
tant  clTct:is  of  the  lurt  renerra,  aUhoiijjh  I  doithi  whether  its  full  clinical 
sijini Stance  lias  as  yd  ever  lieen  fully  retrogniicd.  The  fiwt  inuoogia|ih 
devoted  to  it  is  that  written  by  Hcwbner,  of  Leipzig,  which  a|>pearDd  ii 
1874.  He  asigns  to  a  Daniih  writer,  Stcinburg,  the  credit  of  having  irai 
attributed  to  an  affection  of  (he  blood  vcs»eU  many  of  the  cerebral  symptunt 
whirh  arise  ax  a  result  of  syphilitic  infection  ;  and  to  Wilk»  that  of 
having  suggoiied  that  the  change  in  the  arterial  coats  is  one  of  a  •apeoil 
kind,  and  difTercni  from  the  ordinary  atheromatous  affection  with  whichit 
had  been  confounded.  Its  histological  characters  have  been  dclemuned  by 
llciibncr  himtelf.  ile  finds  that  it  begins  between  the  endothelium  and  the 
fcncslf.iiird  membrane.  Here  a  number  of  cells  accumulate,  which  forai  » 
mass  that  encroaches  on  the  calibtc  of  the  vessel.  In  one  instance  the 
fenestrated  membrane  was  in  part  destroyed,  the  growth  penetrating  mia 
the  musrubr  coat.  He  spealcs  of  this  us  exceptional ;  but  we  have  at  Gttj't 
had  two  cases  in  which  an  aflfcction  that  seemed  evidently  to  have  begun  in 
the  vertebral  artery  passed  right  through  the  walls  of  the  vessel  into  the 
substance  of  the  pons  Varolii.  Hcubocr  himself  points  out  that  with  the 
arterial  affection  there  is  often  associated  a  gummatous  growth  iu  the  loov 
tissue  of  the  pia  maler  at  the  base  of  the  brain  ;  but  he  regard.^  ihti  u 
independent.  The  cells  in  the  iniima  of  the  ancry  presently  nnder^i 
development,  the  inner  run  into  spindle  cells  arranged  transvctsely,  if«j 
outer  into  interlacing  stelUcc  cells.  Heubner  compares  this  procctt  «ilk 
the  formation  of  a  new  wall  to  the  vessel,  in  support  of  which  vie*  k 
states  Chat  a  new  fenestrated  membrane  may  actually  be  gcacni«i 
immediately  beneath  the  endothelium.  The  new  tiicMie  becomes  vaacnUi, 
and  this  perhaps  saves  it  from  undergoing  retro]i;rade  changes.  At  any  au, 
it  has  hitherto  been  constantly  found  grayish  white  and  semi -t ran hIucqiHi  m  i 
that  Heubner  confirms  the  statement,  which  was  originally  made  by  Dr.  I 
Allbuit,  that  it  has  scarcely  any  tendency  to  caieate,  dilTering  in  llii> 
reai>ect  from  syphilitic  affections  of  all  other  parLs.  I  am  dbposcd  iv 
think,  however,  that  this  may  partly  de|>end  upon  the  fact  that  sy])]uliiic 
dbiea.ie  of  the  cerebral  arteries  has  hitherto  been  obterved  only  in  tW 
lar^e  vessels  at  the  base  of  the  brain.  One  can  hardly  doubt  that  ii 
must  also  occur  in  the  smaller  branches,  where  its  cflTetris  would  be  Icfi 
serious,  so  th.it  it  would  be  less  likely  to  be  seen  in  jm  early  stage  al  a  poA- 
mortem  examination.  As  the  channel  of  the  artery  becomes  narrowciillK 
blood  often  co.agulaies  in  its  interior,  and  thus  the  circulation  through  ilii 
arrested.  Heubner  expresses  doubts  as  to  whether  the  growth  ever  l^  it^f 
leads  to  complete  obliteration,  independently  of  thrombotis.  Ulticoattljil 
[>rocess  of  cicatrization  may  take  place,  the  celU  developing  into  coonediK  ^ 
(issue,  and  the  vessel  undergoing  conversion  into  a  fibrous  curd. 

When  a  single  vessel  has  l^en  alferled  with  sy|)hilitic  discaM  it  I 
much  more  frefjuently  been  the  carulid  artery,  or  one  of  its  branches, 
the  basilar;  the  proportion  given  by  Heubner  being  a«  twelve  to  one.  {W 
In  most  instances  several  arteries  become  diseased  simultaneously.  In  cM 
of  Heubncr's  ca-ses  the  circulation  al  the  base  was  interrupted  al  to 
dUtinct  points  ;  the  left  vertebral  artery  was  obliterated,  and  so  were  ii» 
the  liasitar,  the  left  middle  cerebral,  and  the  origin  of  the  right  antetifl 
cerebral  arteries.  Still  there  is  alwayt  a  marked  difference  between  tk 
syphilitic  alTeciion  and  atheroma;  the  latter  is  commonly  diffused  prtn} 
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inirormly  over  all  ihe  (ranks  in  the  immediate  ncishborhood  of  the  circle 
^of  Willis;  moreover,  it  tends  to  dilate  the  alTccted  vosek,  and  to  render 
them  tortuous,  rather  than  to  narrow  and  occlude  them. 

As  might  be  expected,  it  is  generally  at  an  advanced  xia^e  of  syphilis 
Ibai  the  cerebral  arieiies  become  afTccted.  Among  the  cases  collected  by 
Heubner  (he  oldest  patieiit  was  tifly-one  years  old,  the  younf(e$t  twenty- 
two;  and  the  numbers  were  pretty  evenly  disiriliuted  over  Ihe  three 
decennial  periods  between  twenty  and  fifty  years  of  a^e.  It  a  to  t>e  noted, 
however,  that  in  alt  his  case^,  with  scarcely  an  exception,  there  was  a 
definite  history  of  venereal  infection.  Now,  syphilitic  disease  of  the 
arteries  of  the  brain  is  unlike  every  other  remote  effect  of  syphilis,  if  it  is 
not  apt  to  occur  in  person*  who  are  ignorant  uf  having  the  jwliun  in  their 
xy^ems,  and  who  are  free  from  eruptions,  nodes,  and  other  obvious  si^ns  of 
m  influence.  At  Guy's  Hospital,  since  the  first  case  recorded  by  Wjlks 
in  1S63,  we  have  had  in  the  poM-mortcm  mom  five  other  well-marked 
in»laru:e>  of  the  affectiun,  besides  eight  or  ten  of  a  more  doubtful  character. 
In  com|uratively  few  of  them  was  there  a  clinical  history  of  syphilis,  (he 
proof  of  their  origin  depending  rather  ujion  the  presence  of  other  internal 
syphilitic  lesions,  such  as  ^ummata  in  the  liver  or  tettex,  lardaicous  disease 
of  the  organs,  etc. 

Eff€(ttpf  Obtlruftienff  Cerfhral Arttri(s. — The  rtateof  Ihe  brain  sulwtance, 
in  cases  in  which  there  hat  been  arrett  of  the  cirailation  in  one  or  more  of 
the  cerebral  arteries,  corresponds  fairly  well  wtth  what  might  have  been 
expected  from  our  knowledge  of  the  effects  of  interference  with  the  arterial 
blood  supply  10  other  tissues.  In  general,  it  may  be  said  that  the  affected 
parts  are  sofhntJ;  and  1  may  remark  that  the  various  affections  that  I  am 
now  describing  include,  perhaps,  the  majority  of  those  ca^es  which  by  the 
pathologists  of  the  last  generation  were  classified  as  examples  of  "  softening 
of  the  brain."  The  anatomical  relations  of  the  vnscl  which  happens  to  be 
obetroctcd,  of  course,  determine  the  regional  distribution  and  extent  of  the 
morbid  change;  and  upon  this,  in  its  turn,  dcpciTds  the  nature  of  (be 
symptoms.  In  regard  to  the  Sylvian  artery,  wc  shall  hereafter  find  that  the 
whole  clinical  aspect  of  a  case  differs,  according  as  this  vessel  is  plugged  at 
its  origin,  or  a  little  further  on  in  its  coursc- 

Thiks  it  is  of  ^leat  importance  to  the  physician  to  be  acquainted  with 
certain  inveuigalions  as  to  the  exact  mode  of  distribution  of  the  cerebral 
aiteries,  recently  worked  out  by  two  independent  observers,  Durct  in  France, 
and  Heubner  in  Germany.  As  they  point  out,  the  small  arteries  that  alone 
enter  the  tissue  of  Ihe  brain  form  two  separate  systems,  which  may  be 
distinguished  as  those  of  ihc  cortex  and  those  of  the  central  ganglia 
respectively.  These  systems  are  altogether  independent  of  one  another. 
No  anailomooes  lake  place  between  them ;  the  /one  at  which  they  meet 
within  the  cerebral  substance  is  situated  about  an  inch  and  a  half  below  the 
convolutions.  Now,  the  "central"  arteries  arise  directly  from  the  trunks 
forming  the  circle  of  Willis ;  they  are  entirely  unprovided  with  anastomoses. 
Bui  ihe  "cortical"  arteries  spring  from  a  network  in  the  pia  mater,  in 
which  it  is  said  that  tolerably  free  communications  exist  between  the  dif- 
ferent tertiary  branches  of  the  same  trunk,  and  even  (in  some  individuals) 
between  the  branrhes  of  different  trunks.  Let  us  now  apply  these  facts  to 
elucidate  the  elTc<:ts  of  obstruction  of  the  Sylvian  artery  at  different  points. 
Thai  artery,  cliise  to  its  origin,  gives  off  a  number  of  small  "  central " 
twigs,  which  supply  the  wliole  corpus  striatum  (except  the  inner  end  of  the 
caudate  nucleus),  and  at.so  the  anterior  part  of  the  optic  thalamus.  It 
then  divides  into  four  tenninal  branches,  of  which  one  is  distributed  to  the 
third  frontal  convolution,  while  the  other  three  pass  to  the  second  frontal, 
(lie  two  central,  the  three  parietal,  and  the  three  temporal  convolutions  (I 
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mty  note  that  the  statements  or  Duret  and  Heubner  arc  not  precBel*  the 
same  with  regard  to  their  exaut  tle»in.ttion).  Thus,  when  the  nii<3dle 
cerebral  aitery  is  obliicruied  bej-oniJ  the  iioint  at  which  its  '•  central "  off- 
shoou  ariK,  the  siiperriuial  parts  of  the  bniin  are  (lie  only  ones  to  saffct. 
And  since  the  subdivisions  of  the  vexcet  in  the  f>ia  mater  anasiomojc  wnt 
thoK  of  the  anterior  and  posterior  arteries,  it  is  not  certain  that  any  wftm- 
i»){  will  re^nlt.  There  may  be  inerclv  a  lemixirary  interference  with  tht 
circulation  in  llw  area  to  which  the  Sylvian  branches  are  distribuied ;  nc  t 
limited  part  of  this  area  toward  il*  centre  in.tv  be  permanently  deprived  of 
iu  blood  supply  ;  or,  lastly,  alincMt  the  whole  of  the  convolutions  cnumrraKd 
above  inuy  un<le[^  destruction.  Thus  Charcot  has  recorded  an  insiaiKvia 
which  an  i-niinnous  superfk-ial  patch  of  softening  involved  the  asccndiag 
frontal  and  tlie  ascendinfi  parietal  convolutions,  as  well  as  (how  of  the 
insula,  the  central  ganfflia  remaining  healthy.  The  dtlTerenccs  In  thertsili 
in  (liffefenl  individuals  dei>end  piirtly  ugton  variations  in  the  extent  W 
which  ihe  vestels  <;oinmuni<-ate  with  one  another,  partly  u|ion  wlKthci  tht 
plugging  L-ikes  place  suddenly  or  gradually.  It  is,  of  counc,  ({uite  posiibte 
for  a  Ntnglc:  one  of  the  four  tenninal  branches,  *ii<:h  as  lltat  to  tJie  thin) 
frontal  convohilion,  to  nndergo  olwtniclionit  apart  from  the  rest.  On  tke 
other  hand,  when  the  seal  of  the  loion  i«  at  the  s|HSt  where  the  Sylviai 
artery  arises  from  the  intern.il  carotid,  the  cenind  ganglia  are  concerscd. 
And  in  their  rune  softening  ik  almost  inevitable,  liecatise  their  arteries  hsfe  J 
no  anastomoses  ;  itisonlywhen  the  clomre  of  the  vessel  takes  place  very  | 
slowly,  as  the  result  of  chronic  disease  of  its  coals,  tlwt  collateral  cbaitDtii 
ttfflictimcs  wcm  to  develop  thcnwelvcs,  so  that  the  blood  supply  b  nuio- 
lained.  It  is  important  to  notice  that  when  the  main  channel  of  the  Sjlvin 
artery  is  obliterated,  cxtcn-sivc  morbid  changes  in  the  cori>iis  striatum  aitl 
thalamus  arc  not  at  all  unlikely  to  occur  in  a  case  in  whit;h  the  convulotiois  | 
entirely  escape. 

The  appearances  presented  by  the  affcried  jurts  of  tl>e  brain  varyeo»l 
siderably  under  differtni  conditions.  When  Ihc  patient  dies  rapidly,  m 
cerebral  substance  may  look  perfectly  healthy.  Thb  w.w  the  case,  fori 
example,  in  a  man  who  was  attacked  with  hemiplegia  twenty-six  hours  afK(| 
ligature  of  the  internal  carotid  artery,  and  who  lived  only  fifty-seven  ' 
afterward.  And  1  have  already  observed  that  where  cltwurc  of  an 
takes  place  gradually,  the  regions  of  Ihc  brain  that  are  deprived  of  tbn  | 
normal  blood  supply  often  fail  to  suffer  as  much  as  might  be  expected. 
Thus  Heubner  remarks  that  in  the  syphilitic  affection  of  the  ccrebed 
arteries  the  nutrition  of  the  cortex  is  seldom  seriously  interfered  with  unleiSi 
out  of  Ihc  sis  main  trunks  that  arise  from  the  circle  of  Willis,  ivro  adpceti 
ones  arc  completely  obstructed.  In  the  case  already  referred  to,  in  whidl 
the  circul.ntion  at  the  base  of  the  brain  was  interrupted  at  four  distintl 
points,  there  was  no  softening  at  all,  although  one  Sylvian  artery  <nt 
obliterated. 

When  arrest  of  the  flow  of  blood  through  a  cerebral  artery  takes  pJaff 
gradually — as  in  thrombosis  and  in  syphilitic  disease — 1  t>clicvc  that  ibt 
morbid  changes  in  the  brain,  if  any  occur,  always  take  the  form  of  s^femng. 
The  sfTcctcd  parts  arc  sometimes  actually  diffluent,  being  represented  by  1 
milky  liquid,  which  occupies  an  ill-detined  cavity,  containing  some  loon 
shreds  of  connective  tissue,  and  perhaps  roofed  in  by  the  pia  mater,  or  bf 
Ihe  ependyma  of  the  lateral  ventricle.  A  very  intermediate  degree  of  con- 
sistence may  occur,  up  to  a  point  at  which  one  can  hardly  perccisc  anf 
difference  from  ihe  healthy  sulM^tancc  around,  until  one  allows  a  gtiMic 
stream  of  water  to  play  over  the  diseased  aurfoce,  when  it  soon  becoma 
ragged,  and  assumes  a  worm-eaten  appearance.  Thv  color  of  aoftcati 
parts  of  Ihc  britn  is  very  variable — it  may  be  white,  or  yellow,  or  evcD 
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3«-nixh.  Writen  have  been  accualomed  to  describe  seiurate  variciics  of 
(he  affection  according  Ig  color.  But  (except  in  the  case  of  "  red  soften- 
ing,"  which  will  be  described  hereafter)  I  think  it  is  of  great  impoilance  to 

Snore  such  diKlinctiont,  for  they  have  no  real  existence,  and  they  have 
ready  led  to  great  confunioo.  As  a  mailer  of  lact,  the  condilion  now 
under  dncnnion  i*  that  which  moat  Kngli.ih  )aihotogi.itx  rail  "  while  sofien- 
ing,"  but  by  Rindflei»ch  it  Lt  named  "  jrellow  softening ;"  and  each  of  these 
two  epithets  is  suiKeptible  of  an  entirely  different  application  ;  for  the 
German  writer  uses  the  term  "while  icfieiiing"  for  a  morbid  appearance 
in  the  ccnttnl  pan*  of  the  brain  in  ia»e!(  of  hydrocephalus,  and  we  have 
been  accustomed  to  designate  la  "  yellow  softening  "  the  wdcmalous  state 
of  ibc  cerebral  substance  that  is  so  often  found  in  the  neighborhood  of 
tumors. 

The  differences  in  color  in  different  cases  of  so^cning  of  the  brain, 
indeed,  depend  simply  upon  Ihc  presence  of  exiravasaied  l>lood  in  gre«ur 
or  less  qnantity,  or  upon  its  entire  absence.  The  blood  undergoes  disinte- 
gration with  the  tissue  elements  among  which  it  lie.t,  and  under  the  micro- 
scope it  is  early  recognized  in  the  form  of  yellow  oi  red  granules,  or  of 
tuematoidin  crystals.  This  instrument  also  reveals  in  softened  brain  sub* 
siaocc  "  compound  granule  masses,"  or  "corpuscle*  of  Gluge,"  often  in 
targe  numbers.  These  mulberry-like  a^gre^tions  of  minute  granules  of  fat 
have  already  been  mentioned  as  occurring  in  certain  atfeciions  of  the  spinal 
cord,  and,  indeed,  they  are  found  in  many  dcgencraiing  tissues.  In  the  brain, 
however,  it  is  still  uncertain  how  they  arc  formed,  for  Huguiinin,  in  a  pa|>er 
on  the  subject,  admits  no  less  than  seven  sources  foi  them,  namely,  the 
nuclei  of  the  neuroglia,  the  cells  which  make  up  the  walls  of  the  capillaries, 
those  of  the  "  advenliiia  "  of  the  arteries,  the  nuclei  of  the  smooth  luuicular 
fibres  of  the  vessels,  those  of  the  perivascular  lymph  spaces,  the  Sfiini/e/tt  Jtr 
Cortex,  and  very  probably  the  ganglion  cells  of  the  cortex. 

Again,  in  emMiitn,  or  after  ligature  of  the  carotid  artery,  softening  is, 
as  a  rule,  the  only  change  presented  by  the  parts  of  the  brain  deprived  of 
ihcir  blood  supply  ;  but  these  affections  have  certain  peculiarities  that  seem 
to  modify  the  appearances  which  arc  met  with  in  some  cases.  One  thing  is 
thai  the  obliteration  of  the  artery  lakes  place  suddenly.  Even  after  liga- 
ture of  the  carotid  artery  the  corresponding  cerebral  hemisphere  is  now  and 
then  found  in  a  condition  of  vascular  lurgescence,  precisely  like  the  early 
stage  of  an  infarctus.  Thus,  in  one  case  in  which  I  was  present  at  an 
autopsy  made  by  Dr.  Wilks,  all  the  vessels  on  the  affected  side  of  the  brain 
including  the  veins  as  far  as  the  longitudinal  sinus — were  diMended 
and  lilted  with  ctugula,  and  the  substance  of  the  organ,  which  was  pulpy, 
wat  of  a  dark  red  color.  So,  again,  in  those  case  of  embuliim  that 
hav«  occurred  at  Guy's  Ho.spiial,  a  condition  of  "red  softening  "is 
described  as  having  been  present,  and  in  two  other  cases  tough  yellow 
naiseswere  found  which  exactly  resembled  (he  wedge-sliaped  patches  that 
are  so  common  in  tlie  spleen  and  the  kidney.  "  Red  softening,"  indeed, 
is  a  change  of  which  the  .significance  is  doubtful.  It  may  tie  an  ordi- 
nary softening,  in  which  minute  extravasations  of  blood  have  taken 
place  in  nnutual  numbers ;  or,  perhaps,  it  may  simply  be  an  early  stage  of 
"white  "or"  yellow  softening  " — the  reason  lor  its  not  having  hitherto  been 
teen  in  cases  of  thrombosis  or  syphilis  being  that  in  these  disease*  death 
does  not  take  ptacesoon  enough.  But,  on  the  other  hand,  it  may  l>e  a  local 
cerebriiis,  such  as  I  shall  tiave  to  describe  in  a  future  chapter.  Now,  it  is 
well  known  that  an  embolism  often  sets  tip  inllanamaiory  processes  in  the 
parts  around  the  vessel  in  which  it  tiecomes  lodged,  and  which  consequently 
1*  found  imbedded  in  a  moss  of  inH.-tmmaiory  thickening ;  and  I  have  notes 
■  of  one  cue  in  which  a  general  meningitis  was  present,  there  being  at  the 
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sane  time  suppiiraiing  inraFCtus  lo  the  spleen  snd  ktdficys.  Agiiil.tV 
coats  of  ih«  artery  itteU  of^cn  become  wftencd,  and  yield  imitinitaiett 
below  the  seat  ofoiiElriKlion,  so  that  an  aneurism  is  formed.  Al  least  (uer 
examples  of  this  have  been  oh»eivi;d  al  Oay'^  Ho:;pi(a]  within  tlK  Un  (e* 
years;  in  one  of  them  Or.  Ooodharl  found  an'  ancurisiD  on  the  Sjlviin 
artery  on  each  side.  Ii  wat  not,  indeed,  proved  in  every  instance  that 
plugging  had  occurred,  but  all  the  patients  had  divrase  of  the  cardiac  valrct. 
and  1  have  already  leinarkcd  at  p.  489  thai  the  pathological  evidence  0^ 
embolism  sometimes  fails  u^ .  Death  was  in  most  c^ses  due  to  rupture  of  the 
aneurism,  blood  being  cxiravnMitcd  in  considerable  quantity  into  the  pii 
inalcr  as  well  as  into  the  substance  of  the  corpus  siriaium,  and  erts 
reaching  the  lateral  ventricle.  Due,  in  addition,  cerebral  hemorrhage  ku 
been  ihc  cause  of  death  of  seven  other  persons  who  were  afiected  ritb 
ulcerative  endocarditis  or  had  vegetations  on  their  miiral  or  aortic  ralta; 
in  all  probability  an  aneurism,  itself  Ihc  result  of  embolism,  wu  pmevt 
in  these  cases  likewise,  although  it  escaped  notice  at  the  auiopiy.  Sn 
William  Gull  long  ago  suggested  that  it  was  chiefly  in  young  tttti)ects  th« 
intracranial  ancurisnt  should  be  suspected  as  a  cause  of  cerebral  heinor> 
rhagc  ;  and  Dr.  Church,  in  tabulating  a  series  of  cases  of  this  kind,  coofiacd 
his  attention  to  individualsunder  twenty  years  of  age.  Bui  1  may  note  that 
among  nine  cases  which  have  occtined  at  Guy's  Hospital,  and  in  whwh  tbt 
ages  of  the  patients  were  known,  seven  only  were  between  fourteen  ini 
twenty-six,  one  patient  being  ihirly-foui  and  another  fifty  years  old.  I  haw 
already  stated  that  embolism  itself  is  by  no  means  so  stticlly  limited  to  a 
caiiy  period  of  life  as  has  been  generally  supposed. 

II.  Cerebral  Hemorrhage. — As  a  nil«,  however,  effusion  of  blood  into  the 
substance  of  the  brain  takes  place  altogclbcr  independently  of  emboli 
and  as  ihc  result  of  an  entirely  difTcrcnt  morbid  piocess.  Since  the  days* 
Morgagni  it  has  been  known  that  cerebral  hemorrhage  is  far  more  apt  1 
occur  in  or  near  one  of  the  corpora  striata  than  in  any  other  part  of  d 
brain.  But  within  the  last  few  years  certain  anaiomicjtl  facts  have  beti 
made  out.  which  have  not  only  led  10  a  more  exact  determination  of  its  sctt^ 
than  had  before  been  possible,  but  have  also  gone  far  toward  cxpUiun^l 
why  this  spot  should  be  so  generally  selected  for  the  rupture  of  an  arterr^ 
Outside  each  lenticular  nucleus  there  is  a  ma^  of  white  Mibttsince,  which  ;t 
is  now  the  fa^ion  lo  call  Ihc  "  external  capsule."  In  ordinary  scctiom  tk 
continuity  of  the  two  structures  seems  to  be  as  close  as  between  any  olhi! 
porlioris  of  the  cerebral  mass  which  happen  to  differ  in  ihcir  color.  61I 
when  a  brain  is  hardened,  it  is  found  that  ihey  can  l>e  .-tciiaraied  from  oct 
another  with  very  great  case,  and  apparently,  although  not  really,  withoU 
any  nervous  fibres  being  torn  through.  Thux  the  connection  between  then 
must  be  somewhat  imperfect.  Now,  tlie  cenlral  branches  of  the  SyUisa 
artery,  which  supply  the  corpus  striatum,  run  upward  for  some  dixliDCC 
outside  the  lenticular  nucleus  before,  penetrating  into  its  interior.  Even  01 
mechanical  grounds,  we  can  see  whv  those  vessels  should  be  more  liable  t« 
laceration  than  thot«  of  the  hemisphere:!  generally.  Iliey  arc  much  largei 
than  the  iiuliieiit  arteries  of  the  cortex,  they  have  no  anastomosis  with  ooe 
another,  and  they  arise  direi  l!y  from  a  large  trunk,  which  may  almost  be 
said  10  come  in  a  straight  line  from  the  heart.  Indeed,  Watsun  longagP 
jwinted  out  that  when  injections  arc  forced  into  Ihc  cerebral  ortcnei 
of  the  dend  body  it  is  especially  in  the  corpora  striata  that  the  vessel* 
are  n|)t  to  give  way,  and  the  wux  or  other  material  to  be  extrarasaIe<L 
Charcot  goes  so  far  as  to  >|>eiik  of  one  panicularly  large  branch  as  "iht 
artery  of  cerebral  hemorrhage.  It  is  true  that,  as  we  shall  presently  SM. 
the  niplure  uf  any  artery  in  the  brain  is  always  preceded  by  the  occurreixt 
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if  morbid  changes  in  its  waih,  Imt  I  do  nqt  know  tliat  rtiis  fnct  deprives 
of  (heir  si^ificance  the  cgnsideraiions  to  which  I  have  pat  alluded.  The 
blood  begins  by  nuking  for  itself  a  space  Iwlwecn  the  leiiiinilnr  nucleus 
and  the  exlema!  cajsutc.  At  first  it  forma  a  thin  layer,  but  .xi  it  iticieascs 
in  quantity  il  gradually  becomes  a  rounded  mass.  It  now  ilattens  out  the 
convotulions  of  the  island  of  Reil.  which  lie  below  ami  to  ihe  outer  side  of 
it,  it  pushes  inward  the  corpus  striatiini,  and  also  llie  thalamus  opticus,  if 
it  extends  far  enough  backward.  When  it  aci  uiiuibtcji  Jowly,  it  may 
pnsa  upon  the  parts  siound,  so  as  to  form  a  smooih-wallcd  rnvity  for  its 
reception.  Bui  more  frequently  it  tejirs  tip  irre^ilarl^  the  white  nvutcr  of 
the  hemisphere  and  the  outer  part  of  the  corynis  sinaium.  In  sotne  rare 
cases  it  reaches  the  superficial  convolutions;  far  more  often  it  ruptures  into 
the  lateral  ventricle,  Coagulation  quickly  occur*,  and  thus  al  an  autopsy 
one  finds  a  mass  of  clot  weighing  four  ounces  or  more.  Within  tin-  lateral 
ventricles  there  is  sometimes  a  red  liquid,  consistinu  of  blood  misi-d  with 

ilhe  cercbro-spinal  duid  ;  sometimes  a  cloi  occupies  the  side  which  was  first 
Cached  by  the  blood,  the  contents  of  the  other  side  being  only  blood  stained 
Itith  perhaps  3  little  clot  in  the  comua.  Dr.  Broadbent  Iwi  noticed  that 
Ihe  middle  cornu  close  to  the  seat  of  the  hemonhage  ii  commrinly  empty, 
having  been  compressed  by  the  extravasated  blood  before  rupture  into  the 
lateral  ventricle  took  place.  Not  infrequently  Ihe  third  ventricle,  the  I'/er, 
and  the  fourth  ventricle  arc  all  filled  with  moulded  cougula  exactly  fitting 
their  cavities;  the  blood  may  even  escape  along  the  suburaithnoid  s|iace  so 
as  to  reach  the  exterior  of  the  medulla  oblongata  and  of  the  |)onK,  and  the 
pans  at  the  base,  as  far  as  the  opposite  Sylvian  fissuic.  The  fiiKurc  on  the 
side  of  the  hemorrhage  is  too  closely  compressed  10  In;  able  to  receive  any 
of  it.  Indeed,  the  convolutions  of  the  vertex  of  that  herai.iphere  are  often 
greatly  flattened,  so  that,  as  soon  as  the  skull  cap  is  taken  olT,  one  sees  at 
once  which  side  contains  the  blood. 

I  have  before  me  notes  of  96  consecutive  fatal  ca.'Ws  of  cerebral  hemor- 
rhage that  have  occiured  at  Guy's  Hospital.     In  71,  the  seat  uf  the  affection 
was  in  the  neighborhood  of  the  cerebral  ganglia.     Now.  ihert^  are  only  4  of 
these  cases  in  which  1  f^nd  it  stated  that  the  blood  wax  confined  to  the 
substance  of  the  hemisphere,  not  having  found  its  way  either  to  the  surface 
or  into  the  ventricles,     in  5;,  it  is  expressly  recorded  that  laceration  into 
the  lateral  ventricle  bad  taken  place;  and  in  11  ilut  even   the  fourth 
ventricle  contained  either  a  clot,  or  at  least  a  blood-stained  fluid.     In  6 
cases  the  superficial  convolutions  were  reached.     The  right  ^ide  of  the  brain 
^>  was  affected  in  36  cases,  tlie  left  side  in  ^4.     In  6  in%i;inrcs  the  p.^ri  into 
^Mrhich  tiie  blood  wa^  elTuscd  was  behind  the  o|)tii;  thabmus,  or,  in  other 
^ftwurds,  beyond  the  limits  of  the  region  which  I  have  deKi:ril>e<l  %-t  the  usual 
^meat  of  cerebral  heowrrhage.     Twice  the  caudate  nui  leu«  wa.s  alone  afTectedi 
tiie  blood  passing  at  once  into  the  lateral  ventricle  through  a.iuperficiAl  rent 
in  the  corpus  striatum. 

In  twelve  of  the  remaining  twenty  five  fatal  cases  the  seat  of  the  hemor- 
rhage was  in  tlie  pons  Varolii ;  in  one  it  was  in  the  right  half  of  the  cere- 
bellum, Among  the  case*  of  "apoplexy  of  the  pons"  there  were  five  in 
which  the  blood  bad  escaped  into  the  fourth  ventricle ;  two  in  which  it  liad 
oosed  out  through  the  convex  surficc  of  the  pons,  «>  as  to  reach  the  base  of 
the  brain.  I  should  add  that  in  no  less  than  eiglii  of  the  caNei:  in  which 
there  was  bemonhage  in  tlie  neighborhood  of  the  corpus  stri^itiim,  blood 
was  also  effused  into  the  jtons  Varolii;  in  one  instance,  :u  many  as  three 
independent  hemorrhagex  were  found  in  this  part.  I  suppcx-te  that  they  had 
occurred  secondarily,  as  a  renult  of  Che  obstructed  respiration  cau»cd  by  the 
||)rimary  attack  of  a[M>jilexy. 

Lastly,  ilwre  were  twelve  ca«s  in  whi<:h  the  extravasation  wa.^  into  the 
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tnemliranes  on  ihe  sui&oe  of  l^e  biain.  "  Meninaml  Apoi>Iexy  "  W  tvcn 
dcMTitied  by  iii<»e  EnglUh  wriiers  as  a  distinci  aflection ;  aru]  this  tt,  to  a 
cenniii  extent,  jusiiricd  by  the  la,<;l  thai  H>iue  iniuniret  of  it  are  connirKil 
with  iitinxirUt  ai):einia,  or  blood  (loisoning,  while  oibera  are  cauNCtl  Ity  lAart 
or  failt  un  the  head.  But  in  the  cases  to  which  I  am  now  referTing  it  m 
awoi'iutcd  with  exactly  the  tame  changes  id  the  heart  and  kidneyx  vhiih  ^ 
shull  hereafter  sec  to  be  commonly  found  in  those  of  ouliiiary  cer 
hcmiirrhajic,  and  ihcre  is  every  reason  to  believe  tliat  lh<;  diffcrrncc  in  (cat'| 
was  alttigelh<.-r  actidcnial.  The  quantity  of  blood  was  often  vrry  conadcr- 
iible ;  ihe  nerves  and  other  structures  at  Ihc  base  ol  ihc  brain  were  buricil 
in  a  ihitk  cloi,  and  the  extravasation  extended  along  the  Sylrinn  faazta 
und  in  [he  mcihes  of  the  pia  maicr  over  ihc  surface  ol  the  hcmis}>)icr»  loi 
grealin-  or  leas  extcitE,  and  also  in  some  instances  along  the  tniturachnoid 
fpat-e  around  the  spinal  cord,  and  into  Ihc  fourth  ventricle. 

^Vbcn  life  has  been  prolonged  for  a  few  davit  after  (he  ucctirreni-r 
cerebral  hemorrhage,  the  brain  tissue  round  the  cliit  commonly  exhihia 
ruictive  changes.  .At  first  it  is  reddened,  or  c-ien  ecchymooKd ;  ihoi  it] 
bcctxneK  cedeiuatoua  and  of  a  yellow  color,  exactly  as  in  a  cane  of  tv 
of  the  brain.  At  a  Mill  later  period  it  may  be  found  in  a  «tate  of  toflenin^i 
Whether  suppuration  ever  takes  place  round  a  elut,  la  was  jircvioutly  tup>i 
posed,  is  very  doubtful.  Sir  Thon>as  WaUon  rebtes  a  case  for  which  he 
adopted  this  explanation ;  but  it  is  not  unlikely  that  itie  riot,  which  mi 
found  lying  in  an  abscess,  was  really  of  later  date  tlian  the  |nw. 

But  cerebral  hemorrhage  docs  not  nccesiarii}'  destroy  life,  to  that  ibocj 
are  other  morbid  apiKrarances,  besides  those  tliai  are  leen  in  cases  «h 
prove  directly  fatal,     i  And  in  our  records  of  |xMt-inortem  examinittiontitl 
Guy's  Hospital  twenty-one  cases  in  which  Ihc  remains  of  eftiMions  of  blocd 
of  old  date  were  discovered  in  one  of  the  basal  ganglia  or  in  their  imtacdidt 
neighborhood.     And.  in  addition,  ten  of  the  seventy-one  ca.-«es  of  rcmt 
c^erebral  hemorrhage  presented  patches  which  liad  been  of  earlier  on^. 
Sometimes  all  that  was  left  was  a  soft,  tawny,  discolored  Hpot,  coniainin| 
ulmndant  granule  masses  and  crystals  of  hxmatoidin ;  or  a  lough,  flnt,  (ihrmj 
maw,  an  "afvpUclie  tieatrix."     Sometimes  there  was  a  well-defined  mnn-l 
branous  cyst  with  shreds  of  connective  tissue  and  a  clear  or  turbid  fluid  iaj 
its  interior.     In  one  instance  the  cavity  was  of  the  stxc  of  a  walnut)  in' 
anolliiT  it  was  as  large  as  a  bantam's  egg.     Su<:h  ap|iearances  have  Iwo 
plainly  recognized  thirteen  or  fourteen  yeari  after  ihe  attack,  when  ibt 
patient  has  died  of  some  diflereni  disease.     I  do  noi  fmd  that  any  of  ovJ 
cases  throw  light  upon  the  question  within  how  short  a  time  it  is  posaUc" 
for  a  clot  in  the  brain  to  undergo  absorption,  and  for  a  c)it  to  lake  it«  pbct. 
It  may  be  worth  while  to  notice  that  in  no  single  instance  in  which  ik 
remains  of  an  apoplectic  clot  have  been  found  in  the  brain  after  rcco«i7 
has  there  been  any  indication  that  the  blood  had  nude  its  way  into  lk( 
lateral  ventricle.     But  according  to  the  statements  of  Rokitansky  and  Charcot 
it  would  seem  that  in  some  very  rare  cases  c\'cn  thhi  U  not  inevitably  fatal. 

^lioli/gy. — With  regard  to  the  causes  of  cerebral  heitiorrhage,  conskietslic 
differences  of  opinion  slill  prevail.  In  this  country  the  most  obvious  patho- 
logical change  found  in  ihc  bodies  of  those  who  have  died  of  eifusion  of  blood 
into  the  brain  is  undoubtedly  MicwV  ^«ii/*/«c<m^.  1  have  made  an  analjiii 
of  1 16  cases*  which  came  under  obscr\ation  consecutively  in  the  post-mortcn 

*  Thti  number  i*  made  up  of  S5  oue*  at  beinorth«se  into  Ihe  banl  ipti^lla  «t  Imo  At 
nitwlancenr  the  hen>i<.ph<rc)  {71  recent  and  ai  old).  11  cue*  of  *|>o|>lc(y  »(  ihc  pom,  ul 
II  eatc*  ormciiiiigcit  agiufitexy.  I  hkve  excluded  allihone  ln«l>ncct  (refined  Id  M  p.^il'i 
in  which  there  wu  iruon  la  believe  thai  cmboliRni  w»  the  uutlii{;  point  af  tbe  timi*^ 
minclitcf,  und  ilio  ccniin  caici  of  mvciingeil  hcmenhBgc,  which  aecoMp>iii<d  piirpiii«.« 
weit  <lu<  10  iiijuriw  «>r  other  ■cddcDial  canici. 
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m  ofGny's  Hospital ;  and  in  cighty-six  of  them  some  morbid  condition 
the  kidneys  is  stated  to  have  been  preicnt ;  in  only  fillccn  out  of  the 
ale  number  it  is  reported  thnt  thew  or^n^  were  hmllhy.     But,  strange 
sny,  eontinenial  pathologists  seem  not  to  have  found  Ihe  kidnej^  diseased 
a  similar  proportion  of  cnses.    Charcot  and  Bouchard  say  that  inlerstitial 
parenchymatous  disease  vixi  present  in  only  three  among  forty-nine  cases 
theirs  in  which  Ihe  stale  of  these  organs  was  noticed,  there  being,  how- 
cr,  thirteen  other  cases  in  which  the  kidneys  were  "simply  atrophied." 
Nothtiagcl.  in  Ziem»en*s  "  CyclopKdia,"  appears  lo  be  equally  ignorant  of 
Ibe  close  connection  between  renal  affections  and  cerebral  hemorrhage,  for  he 
quotes,  almost  without  comment,  the  statement  of  i-VcTichs,  that  among  241 
cases  of  Bright's  disease  there  were  only  six  in  which  cITusion  of  blood  into  the 
brain  occurred.  This,  indeed,  is  not  so  incompatible  with  the  I^nglish  observa- 
tions as  might  at  first  sight  appear.     For  none  of  our  cases  havt;  been  examples 
of  Ihe  epithelial  {p,ircnch)matous  or  catarrhal)  affection  of  the  kidney  ; 
and  comparatively  lew  of  them  seem  to  have  presented  those  conditions  of 
mixed  epithelial  and  interstitial  changes  which  arc  so  commonly  the  cause 
of  dropsy  and  other  symptoms  in  persons  at  the  middle  period  of  life.     In 
the  gre.)!  majority  the  renal  alTection  has  been  of  the  "  granular  "  kind,  the 
organs  having  shriveled  up  into  mere  relics  of  their  former  stmcturc,  bat 
retaining  their  rbd  color  unaltered.     In  a  few  instances  one  kidney  had 
undergone  dcsjniction  from  calculous  affection  of  its  pelvis,  or  the  two 
orgaoii  had  each  become  converted  into  a  large  tumor,  made  up  of  a  congeries 
of  cysts.     But  it  is  possible  that  in  such  cases  the  occurrence  of  cerebral 
faeraorrhagc  was  merely  an  accidental  coincidence. 

The  fact  that  it  is  the  "  red-granular  "  form  of  Bright's  disease  which  is 
commonly  found  when  blood  is  effused  into  the  brain,  is  of  itself  sufficient 
lo  prove  that  the  hemorrhage  is  not  a  mere  result  of  that  incTcascd  tension 
in  the  arteries  generally  which  is  caused  by  the  epithelial  as  well  as  by 
interstitial  varieties  of  renal  disease.  And  1  think  that  all  trustworthy 
observers  are  agreed  that  morbid  changes  in  the  coats  of  the  vessels  precede 
their  rupture,  although  there  are  differences  of  opinion  as  to  the  character 
of  such  changes.  Sometimes  the  arteries  which  arise  from  the  circle  of 
Willis  are  affected  with  an  extreme  degree  at  atheroma,  or  have  their  walls 
extensively  calcified,  so  that  one  is  inclined  to  suppose  that  this  is  Ihe 
cauie  of  the  hemorrhage.  In  the  case  of  a  man,  aged  40,  who  died  in 
Guy's  Hospital  utMler  my  care,  in  i!i69,  and  who  had  a  hypeitrophied 
heart  and  granular  kidneys,  there  was  a  small  aneurism  on  the  left  middle 
cerebral  artery  which  Iiad  gtren  way  and  poured  bloud  into  the  Sylvian  fissure, 
while  there  was  alto  a  large  clot  outside  the  trorpus  striatum,  with  laceration 
into  the  lateral  ventricle,  apparently  of  independent  origin.  But  in  most 
eases  pathologists  have  until   recently  failed  to  find  ihe  ruptured  artery, 

tand  the  venels  at  the  have  of  the  brain  and  their  branches  often  seem  to  be 
tutiy  healthy.  In  1866,  however,  Bouchard  discovered,  in  a  case  of  cerebral 
bemonhagc  which  had  occurred  in  the  wards  of  M.  Charcot,  two  small 
AneuHsmi  upon  one  of  the  s-ewtcls.  And  »ince  that  time  these  two  French 
obserreTN  have  roltecied  no  Ices  than  Kventy-seven  cases  of  the  same  kind, 
in  every  one  of  which  they  say  they  have  demonstrated  the  presence  of 
what  they  term  mi/iary  anturiimi.  The^e  are  di^scribed  as  minute  globular 
or  fusiform  swellings,  from  one-lifth  of  a  millimetre  to  one  millimetre  (g'jth 
to  T-Jjth  of  an  itvcb)  in  diameter,  so  as  to  Iw  plainly  visible  la  the  naked 
eye.  They  are  sometimes  very  soft,  sometimes  firm  and  elastic,  sometimes 
lard,  like  grains  of  sand.  In  color  they  arc  purple  or  reddish-brown,  or 
grayish,  according  to  the  thicknea  of  their  walls  and  the  state  of  their 
contents,  which  may  be  either  fluid  blood  or  clot  of  greater  or  less  age. 
They  are  generally  multiple,  but  sometimes  only  two  or  three  can  be  dts 
E  3a 
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covered  in  the  whole  of  the  brxin  after  ntosl  careful  search  i  somctiinnj 
many  as  a  hundred  have  been  counted.  They  arc  most  conspicuotis  npoD 
(he  Kurfjice  of  the  convohitions  and  in  the  sulci  between  them ;  a  Uvurv.t 
scat  for  them  is  the  deep  layer  of  the  gray  matter  or  the  line  of  junctioo 
between  it  and  the  white,  llut  they  may  also  be  found  in  the  tlulami  aad 
corpora  striata.  In  the  {ions  and  elsewhere.  MM.  Charcot  and  Boochatd 
themselves  admit  that,  when  an  extensive  ciTusion  of  blood  into  the  boa 
has  occurred,  it  is  difficult  to  find  the  miliary  aneurism,  the  nipRtre  of 
which  they  suppose  to  have  led  to  the  hemorrhage.  The  best  way  isu 
place  tlicafTccied  hemisphere  in  a  basiuiand  to  change  the  water  frequently 
by  tilting,  without  shaking  it.  Afier  a  time  the  clots  bccontc  loosened  lad 
float  away,  leaving  a  number  of  little  bloody  masses  connected  by  *»■ 
CuUi  filaments  with  the  brain  tttsuc  beneath.  Most  of  these,  when  nii{' 
nificd,  show  only  the  open  ends  of  vessels,  torn  across  secondarily  bj  ihs 
cx[rav.is^tcd  blood,  and  covered  with  little  caps  of  fibrin  that  require  to  be 
carefully  distinguished  from  actual  aneurisms;  but  at  length  mxuc  tn 
found  which  contain  spherical  ampulla;,  continuous  with  small  aneries  aoi 
split  on  one  side. 

It  is  evident  that  the  discovery  of  MM.  Charcot  and   Bouchard  aMoA 
only  a  partial  explanation  of  the  paihology  of  ceicbral  hemorrhage,  ma 
miliary  aneurisms  arc  not  found  with  especial  frequency  in  thoae  regio&iif 
the  brain  which  we  have  seen  to  be  so  generally  the  scats  of  efluuoM  i ' 
blood.     And,  indeed,  the  French  observers  tlKmsclves  point  out  tiai 
lesion  which  Ihcy  describe  is,  a^cr  all,  but  one  of  the  efiect»  of  a  dilTB 
morbid  change  in  the  cerebral  arteries — a  chronic  "  sdcroun  periaitCTtiitl 
— consisting  m  a  thickening  of  the  arterial  sheath  and  of  the  advmiiai 
with  an  overgrowth  of  nuclei,  while  the  muscular  coat  undergoes  atrophy  M 
first  they  supposed  that  (his  condition  was  peculiar  to  the  vcwtels  of  the ' 
and  occuired  only  in  old  people.     But  another  observer  at  the  S&l]: 
H.  Lionville,  has  since  demonstrated  the  occurrence  of  a  similar  afleciioaii' 
the  aneries  of  other  pans,  and  even  speaks  of  having  found  iniliaiyaneuruai 
beneath  the  mucous  rocmbrane  of  the  ccsophagus  and  u[>oi)  the  mt(»et* 
the  heart.    They  have  also  been  delected,  although  rarely,  in  young  <ult^ 
In  other  words,  we  are  brought  by  their  JnvcstigaiiunH  to  almost  preoxlf 
tlie  same  point  as  by  the  obsi-rvationsof  Sir  William  Gull  in6  Dr.  SuttMca 
"acioriu-capilbry  fibrosis."   Indeed,  it  seems  clear  that  the  French  anil  tie 
English  pathologists  have  respectively  been  studying  the  same  morbid  fn- 
ce»,  ard  their  general  agreemcat  goes  far  to  prove  the  accuracy  of  liiee 
conclusions.     Only,  it  is  strange  Ihai  MM.  Charcot  and   Houchard  thndi 
have  failed  to  notice  the  affection  of  the  kidneys  on  which  Gtill  aod  Sum 
have  laid  so  much  stress. 

I  think,  too,  that  there  can  be  no  doubt  that  the  dilTu«cd  change  ia  Ik 
blood  vessels,  to  which  reference  has  just  been  made,  ia  often  the  ook:)! 
an  iiiipairmcnt  of  the  nutrition  of  the  brain,  attended  with  an  otnica 
softening  of  its  substance,  which  must  greatly  increa.sc  the  risk  of  arieiiiii 
rupture.    Charcot  and  Bouchard  quote  Rochoiix  as  having  first  promolgnnl  [ 
tWedticltiac  o{ »  ramtf/Zisieaifn/  JteMorrAagifiarf,  whirh  was  furlhei  dciel^l 
b^  Todd;  but  they  maintain  that  the  only  "  softening  "that  bears  an;  i^ 
Uon  to  cerebral  hemorrhage  i»  the  secondary  alTrction  which  wc  hivesia 
to  be  of  frequent  occurrence  in  the  tisvue  round  a  clot.     But  1  find  is  >^ 
recordnofpust-morlem  examinations  at  Guy's  Hospital  no  fewer  than  !*«(; 
cases  in  which  localised  patches  of  white  softening  were  found  la  i^tOt 
parts  of  [he  brain — sometimes  in  the  cor^iora  striata  or  ihalami,  sometiM 
in  ihe  pons,  sometimes  in  the  hemiM>hcrex.     Some  of  the  patients  bid  n^ 
fered  from  gout ;  a  large  majority  of  them  had  granular  kidne>-s  >od  fcjP*"^ 
trophied  hearts;  there  tsnot  a  single  instance  in  which  the  kidneys  are  tni  I 
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have  Iwen  health}-.     In  the  agointwhirh  they  proved  faial,  and  in  the 
feirciim.iUn<:e  that  ihc  larjte  majority  of  the  n.ilients  were  main,  ihesc  cases 
irrespoiided  exactly  vrttii  those  of  c«rebral  in.-mc)rrh.igc  ;  and  I  can  feci  no 
ibt  ihai  it  wa*  a  mere  accident  that  death  occurred  before  any  of  the 
:erie3  in  the  softened  jatrhc  gave  way. 

I  have  jiiit  adverted  incidentally  to  the  fact  that  cerebral  hemorrhage 
docs  not  ocair  with  einial  frctiucnry  in  the  two  sexe:!  or  at  different  periods 
of  life.  Men  ate  miidi  more  liable  to  il  than  women.  1  find  thai  of  iij 
consecutive  latalcaanat  Guy's  Hn*i)ital,  8j  occurred  in  males,  only  31  in 
fernalo.  Aniong  ■  10  of  the^e  cases,  in  the  reixjris  of  which  the  ages  of  the 
paliciits  are  suited,  there  were  6  between  twenty-one  and  thirty,  18  between 
lhirty-«nc  and  forty,  37  between  forty-one nnd  fifty.  29  between  lifty-onc  and 
Mxty,  17  Iietwcen  Mxly-one  and  seventy,  and  3  above  the  age  of  seventy. 
These  figures  do  not  altogether  correspond  nth  the  slatenjcnts  of  writers 
in  general,  who  make  the  freipicncy  of  apoplexy  increase  up  to  ihc 
age  of  seventy  or  even  eighty  yearv— not  only  relatively  to  the  numbers 
of  persons  living  at  difTerent  ages,  but  also  abmiutcly.  It  may  be  that  men 
at  a  middle  [>criod  of  life  are  more  likely  than  those  who  arc  older  10 
be  brought  to  tJie  hoctmtal  when  attacked  with  sudden  and  alarming  symp- 
toms, Ixrc-ause  their  rdaiives  are  not  so  apt  to  suppose  that  their  cases  are 
hoiJeless. 

Whether  cerebral  hemorrhage  is  of  more  common  occurrence  in  men  with 
short,  thick  necks  and  fiorid  (mcs  than  in  those  who  arc  of  a  ditTctcnt  build, 
is  jKrhiiii*  doubifiil.  But  there  can  be  no  qiiiretion  that  gout  is  indirectly  a 
very  imjiort.inl  factor  in  its  cauution,  by  selling  up  granular  disease  of  the 
'  idneyv  And  gtiut  is  notoriously  infreijuenl  in  persons  who  arc  thin,  as 
im|>ared  with  [nine  who  are  stout  and  plethoric. 

Oreliral  hemorrhage  sometimes  oc(.-ur(  first  while  the  patient  is  making 
»ame  violent  elTort,  or  subjecting  hi*  vasruUr  system  to  an  excess  of  pres- 
sure, so  that  one  can  hardly  help  regarding  this  as  the  exciting  cause  of  the 
attack.  Thus  two  of  the  cases  that  have  rcct-ntly  occurred  in  Guy's  Hospital 
were  in  gentlemen  who  had  been  rtmning  to  catch  a  train  ;  one  was  in  a 
woman  wlw  bad  reirently  sufteretl  from  sea  sickness  in  crossing  from  France; 
another,  also,  in  a  fenuile  [utient,  seemed  to  be  the  result  of  anxiety  and 
dt»p|>ointment  at  her  husband  having  failed  to  return  home  when  he  had 
been  cx|)ected.  All  writers,  in  fact,  mention  emotions,  violent  efforts,  cold 
baths,  straining  at  stool,  prolonged  laughing,  coughing,  or  sneering,  indul- 
gence in  stimulants,  as  cajiabte  of  bringing  on  the  rupture  of  an  artery  in 
the  brain,  provided  tliat  the  ve-stel  is  in  the  dii^cased  condition  which  seems 
to  be  a  nece.>eiary  antecedent  of  liemorrh.ige.  Among  laboring  men  many 
ate  allai-ked  white  al  work ;  but  one  rnurt  not  forget  that  this  takes  up  a 
great  jwrt  of  their  daily  lives  ;  and  that  the  affection  develops  itself  in 
a  large  numtier  of  jietsons  during  sleep,  when  the  pressure  in  the  cerebral 
veNwIh,  is  supixKicd  to  lie  [larticularlv  low.  Intoxication  by  alcohol  seems 
to  lie  a  freiiiK'nt  <^use.  A  striking  illustration  of  this  (although  the 
hemorrluge  was  not  of  the  itsiial  kind)  came  under  my  notice  «>mc 
years  ago ;  a  man  who  liad  a  severe  injury  to  the  head  six  months  before, 
:ot  drimk  two  (lays  in  succexiion,  and  on  the  third  day  was  Liken  in  a 
became  comatose,  and  died  thirteen  da)-s  afterward.  A  quantity  of 
]  waa  found  effused  in  the  arachnoid  cavitv;  but  the  convolutions 
showed  several  tawny  patches  of  superficial  softening,  which  were 
loubi  effects  of  bruidng  of  tlie  brain  al  the  time  of  the  accident ;  and 
seemed  to  me  ck-ar  that  vessel*  in  one  or  more  of  these  jiatclies  had  been 
he  source  of  lite  recent  hemorrhage,  havinu  given  way  in  consequence  o(  the 
listurliance  in  the  cerebral  circulation  to  wwch  the  alcohol  had  given  rise, 
ir  Thomas  Watson  refers  to  two  case*  in  which  persons  were  attacked 
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by  hemiplegia  while  in  the  act  of  sexual  intcrcourec ;  and  Dr.  Wilt "-  ij 

mentioned  to  nie  a  umilar  instance. 

The  symplonu  of  these  various  atTcctiocis  of  (be  cercttnl  artcno  { 
mnny  jioiiitK  of  TCM-rahlancc,  but  ihcjr  also  differ  in  Kveral  impotivti 
It  LH  iniput«Lilite  fur  us  to  enter  upon  their  study  without  havuig  Sni< 
ered  the  nature  and  Mf;nificancc  of  certain  pb^wruena  promisiai  Ikl 
cliuical  in le rest,  each  of  which  may  otnir  us  the  result  of  Miy a 
uierial  di^ieasea  in  i)uestion.     I  refer  to  fftmififgia,  Afhasia,mAi_ 
and  I  now  propose  to  consider  ihem  ^|anu«l)-,  juuciing  on  aAcmrilid 
sider  tbe  different  ways  in  which  they  may  be  grouped  tt^getber.nritr' 
it  is  possible  lo  disilngubh  from  one  another  the  various  cotufibiBI 
may  give  riw  to  them. 

A.  Hemipiepa. — ll  has  already  been  mentioned  that  one  of  At ' 
effects  of  diseases  of  the  brain — at  least  of  such  diseases  as  are  lerfMtl 
one  lateral  half  of  the  orfcan — is  hemifttgia,  or  lo»  of  power  in  iktmi 
the  leg  and  certain  other  [uuts  of  the  bmly  on  one  side.     Ni/w,  ih*i 
paralysis  presents  certain  peculiarities  which  require  atvful  Uad;. 
(list  place,  it  is  to  he  noted  that  the  liinla  which  ate  aifectcd  > 
thoM  on  the  side  opposite  to  the  tetuoo  in  the  brain.    This,  as  is«t&l 
dt]jendi4  ti|>on  Ihc  fact  iluit  the  motor  rolumns  cross  over  in  ik  i 
pyramids;  those  from  under  the  right  halfof  tite  ]xins  V.italli  pMOf^ 
mto  the  left  half  uf  the  >ijiTot  cord,  and  vietvtnd.    Thu^  any  onilitnil^ 
lion  of  the  nervous  centres,  liiuatcd  above  tbe  decutsatioo  of  the  pM 
if  it  causes  paralysis  at  all,  invariably  cawes  paralysis  of  the  oppaMJ 
There  are,  mdeed,  some  C3>ei  on  record  whtch  have  been  Mppocd  f 
exceptions  lo  tliis  rule,  and  tlie^e  have  been  recently  mar^hilkd  ' 
Dr.  Brown  ■S^]uard,  who  bclievn  that  they  estahlisb  the  poanbAii 
occurrence  of  hcmi|)legta  on  the  tame  »ide  as  the  lesion  on  which  il  i 
Hut,   whatever  the  alMohite   number  of  cases  of  this  kind  thM  > 
collected  from  medical  joiimnl.i  and  other  sources  their  rclaint 
ix  altogether  in^gnificont  in  companion  with  that  of  thote  casa  Ml 
tiie  nile  of  deciiie^tion  is  based.     And   I  entirely  a^ree  with  tk*l 
who  think  th.-it  nit  the  supposed  exceptions  are  mistakes.     In  Minr«f' 
it    us  mo*l  likely  thai   the  reponcm  have  severally  written  "1(|*J 
"left,"  or  '-left"  for  ■'right,  "^  in  making  their  notes,     tvetycae" 
done  murh  caitc-tnking  will  admit  how  very  cosy  it  k  to  (all  into  ll* ' 
and  I  may  meniion  that  our  post-mortem  records  at  Guy"*  Hiafiul  *" 
at  least  two  ca.<<es  in  which  it  is  stated  that  the  brain  diieiae  wtt  t 
same  side  as  the  |)aml  vsis.    One  of  lhe»e  is  in  the  handwrilinK  of  ft.^ 
who  ccnainly  must  have  been  greatly  struck  by  «ich  a  uct.rft' 
observed  it.     But  he  leaves  it  entirely  without  comment,  and  1 1" 
can  be  no  doubt  that  it  u*as  a  slip  of  the  pen.     In  other  rases  ■•  ^ 
patbolo^ixts  have  delilwratelv  thought  that  they  hod  made  a  snilKJ 
covery.  it  i*  prolwhle  tliat  there  rc.illy  were  two  lesions;  ooe.  iW 
conspicuous,  »n  the  xune  >ide  as  the  hemiplegiB  ;  the  other,  on  i)k  V 
lide — pcrha[*i,  a  minute  SfJOt  of  softening — which  may  1mt«  foA]^ 
the  [Mimlysi-s  although  altogether  overlooked  at  the  BUtopty.    f< 
ptesent  at  a  post-mortem  examination  when  such  ■  mtoakc  wis  tOTI 
committed. 

I  have  spoken  of  this  form  of  paralysis  as  affecting  the  arm  uill 
and  it  is  iinjiort.int  lo  note  that  there  are  definite  Umitalions  of  IW 
to  which  other  jKuts  of  the  body  arc  c.tfMblc  of  being  panlyfld  i 
may  be  tenncd  "common  cerebral  hemiplegia" — ttx M/m^U^i  * 
vmigairf  of  Charcot.     The  nature  of  these  limitations  can  lie  la*' 
venieDCly  studied  in  the  case  of  the  facial  muscles.    Commonly  aS  M| 
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no(i<r*5i1)le  i*  a  link  loctsor  exprcsiion  about  the  mouth,  which  may  appear 
to  In;  <.1niM-ii  over  Iti  the  opponte  side.  Todd  ascribetl  iht^  to  iininirvd 
|ii>wcr  of  llic  Inirtiniiior  muscle  (which  he  believed  to  !«  sui»plied  by  the 
liftK  ncr%-e),  and  mainl^iined  that  the  facial  nerve  escaped  altogether.  Such 
a  view,  however,  i*  quite  iintrnablc.  The  right  doctrine  a[t[i«ir*  to  me 
to  Iw  that  which  IV.  Bro.-idbcnt  wggesicd,  in  1866,  in  an  anide  in  the 
"  MtJital and  Chirurgical  Rftiirtf."  It  so  happens  that  in  i860  or  iSfii 
I  had  read  before  ilie  Physical  Society  of  Guy's  Hospital  a  paper  in  which 
I  had  developed  the  «amc  theory' ;  and  I  may  be  aitou-ed  to  <iuote  from 
this  communication,  which  is  now  before  nic,  although,  a.s  I  did  not  have 
it  [irinted,  the  priority  rests  with  Dr.  Uioadbcnt.  The  case  on  which  it 
was  founded  wti»  that  of  Henry  W — ,  admitted  into  Guy's  Hospital  on 
Feb.  loth,  i860,  under  the  care  of  Dr.  Gull,  for  right  hemiplej^ia,  which 
was  almost  complete.  The  simile  of  his  face  was  very  interesting.  When 
told  (o  shut  his  eyes,  he  could  close  them  both.  But  whereai  he  could  wink 
ilh  the  left  eye  alone,  he  could  not  do  it  with  the  ri([hi  alune ;  and 
hen  I  asked  him  to  compress  the  eyelids  firmly  I  found  that  the  left  orbic- 
alaris  [lalpcbraruni  alone  obeyed  the  will,  the  rig^hl  one  simply  brihging  the 
opficr  and  tower  lids  into  contact,  without  any  wrinkling  of  the  Hkin.  This, 
and  the  further  olwcrvations  which  I  made  on  the  same  patient,  led  me  to 

r pound  the  law  ihjt  '*  these  raovtracnis,  which  arc  performed  in  harmony 
,  thr  two  sides  of  the  (ace  or  body,  remain  unimpaired  in  hemiplegia. 
iJr-  l<rD.idbenl  aflerward  laid  down  the  same  law  in  very  umilar  terms,  and 
ii  ha^  received  gcnrr.il  acceptance.  The  exemption  of  movement*  whirh 
uc  holiitiully  bilateral  (but  not  necessarily  performed  by  corre&]K>nditig 
raascles  of  the  two  sides)  is  seen  in  the  case  of  the  muscles  of  the  eyeUUIs, 
of  the  masticating  muscles,  of  thow  of  the  neck,  chest,  and  abdomen,  all 
of  which  retain  their  power. 

It  i.5,  of  coUTK,  to  be  understood  that  hemiplegia  from  a  lesion  of  one 
side  of  the  brain  is  not  necessarily  so  complete  as  to  present  a  maximum  Iom 
of  power.  Since  the  year  iSGo  I  have  not  niiielf  met  with  a  .-lecond 
instance  in  which  the  JUffection  of  the  facia!  muscles  could  be  »o  accurately 
determined  in  accordance  with  Dr.  Broodbent's  rule.  Not  infrequently  the 
liun;  csi.ipcs  entirely.  Sometimes  the  leg  can  be  moved  perfectly,  white  the 
arm  is  comiJelely  paralyzed.  Almost  invariably,  when  recoverv  lake*  place, 
the  piitienl  regains  power  in  the  arm  cadier  than  in  the  leg ;  he  may,  per- 
haps, i>e  able  to  walk  with  a  crutch  at  a  time  when  he  can  scarcely  move 
the  fingers  at  all,  and  if  any  part  remains  permanently  |aralyzed  it  is  said 
to  be  the  upjwr  limb.  These  facts  arc  commonly  attributed  to  the  circum- 
sUncc  that  the  movements  of  the  arm  arc  more  independent  than  those  of 
the  leg.  It  is  regarded  as  a  further  illustration  of  the  rule  laid  down  in  the 
last  paragraph  that  tlie  limb  of  which  the  movements  are  more  highly 
specialized  should  be  the  more  constantly  and  the  more  persUtenily  affected. 
I  must  confess  that  this  explanation  sccins  10  me  unsaliifailory,  ajid  [  have 
alwat-s  been  inclined  to  think  that  a  icnain  part  of  the  fan-^tkigied  cx]wtnsion 
of  the  cms  cerebri  may  be  uniformly  more  damaf(ed  than  other  j»rL-i,  by  the 
lesions  that  cau><c  hemiplegia.  It  would  certamly  aceonl  well  with  ana- 
tomical  facts  if  the  innermost  fibres  of  the  internal  cajoule  and  corona  rodinta 
should  often  escajw,  since  they  seem  to  lie  outside  the  area  to  which  the 
branches  of  the  middle  cerebral  artery  are  distributed. 

On  the  other  hand.  Dr.  Btoadbent's  law  must  not  be  taken  to  mean  that 
one  can  i»c*'cr  make  out  any  Io«  of  power  wlutever  in  muscle*  which  are 
ised  in  association  with  muscles  of  the  opposite  side.  .\\\  that  we  are 
justified  in  saying  is  that  there  is  in  no  case  anything  like  comjilete  [uiralysis 
of  such   muscles.     The  tongue,  for  instance,  is  very  commonly  mvolved 

sonic  extent,  so  that  when  it  b  protruded  from  ttie  mouth  its  tip  it  BAOte 
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or  1cm  distinctly  turned  toward  tlte  sHe  nn  which  lh«  lintlix  are  piralyioj, 
and  the  ;>.iii<;nt  often  .iiliniUlcH  very  indUtinitlyiind  muiiil)k'» in  huspecch; 
so  ratich  ihnl  \k  may  in  ivme  cases  be  unintclligibtc. 

1  m.iy  herr  renutik  that  it  n'iut  formerly  ronsidercd  diRtciilt  to  UDdenlandJ 
why  the  ninth  and  the  seventh  nerves — aming,  as  thcv  do.  ^iliovr  the  de 
tionof  lheanletior|)yramid* — should,  neveitlielest,  n^vt-mbleihi-  ncrvi»< 
limbs  in  showing  iin]inirment  of  fiiiirtion  on  the  side  oiMnwite  the  Iction  in 
(hr  brain.  I  believe  that  all  ]>h)-siul«gists  arc  now  agreed  thiil  thi.i  depends 
upon  the  fuel  th.it  fibres  which  |iass  to  the  roots  of  tho«e  iverves  undergo  u 
independent  decu»salion  within  the  substance  of  the  medulla  oblongauoij 
poos. 

Again,  it  hnx  been  proved  by  several  indeiwndent  observers  that  the  ch 
somelinu-s  docs  not  expand  k>  ftitly  on  that  side  on  which  the  limbt 
paralyzed,  at  least  when  a  deep  breath  is  Itcing  taken.  Dr.  WnlsheC'Ztfwcrt"' 
1849)  determined  th»  by  actual  measutement.  Dr.  Droadbeni  hioHir 
points  out  (hat  when  a  hemijikgic  (atient  is  made  to  misc  hitmelf  fnm 
the  recumbent  pwturc  by  his  abdominal  muscles  alone,  the  rectus  on  Hk 
ptrslyzed  side  can  be  felt  to  act  .wmewhat  lew  powerfully,  and  a  little  IsIct, 
tbui  on  the  healthy  side.  So,  also,  if  he  is  told  to  cIom;  (he  j^ws  finnly,  tbc 
nassetcr  and  temporal  iniiscles  do  not  contract  quite  Eimultancou§ly  or  < 
eqoal  force  on  the  two  »ides. 

Dr.  Hiightings  Jackson  thinks  that  it  is  possible  for  a  lesion  of  one 
sphere  to  produce  a  com])letc  ]>iirah'sis  of  all  four  limbs,  but  I  am  not  a« 
on  what  evidence  this  opinion  it  tused.  or  that  any  cases  of  universal  Ims 
of  power  have  been   recorded  from  an  affection  of  such  a  nature  thai  it 
could  not  possibly  have  compr«8«ed  nor  interfered  with  the  oppositesifc 
of  the  brain.     It  is  true  that,  as  l}r.  Jackson  many  years  ago  pointed  oat, . 
patients  suffering  with  aph.ista,    from  disease  situated  above  the  ixirpai| 
striatum  on  one  side,  are  not   rarely  altogether  unable   to  protrude  Ok' 
tongue  from  between  the  tc«th*.     I  have  several  times  obwr^-cd  ihH,  and  it 
seems  clearly  to  be  an  instance  of  double  (uralysis  from  a  unilateral  lesion;  ■ 
but  1  must  confess  I  should  be  inclined  to  attribute  it  loan  "inhibitenj 
influence"  transmitted  downward  upon  the  associated  nuclei  of  Ihe  niaiB 
nerves  in  the  pons,  rather  than  to  iKlieve  that  both  sides  ate  really  "  repM- 
scDtcd  "  in  each  cerebral  htmi*iiheTe — which  is  the  h>-pothcsis  suggested trf 
Dr.   Jackson    {"  Srit.    MtJ.  Jour.,"    1874)    to  account   for  the  suffud 
occurrence  of  a  general  parnlv^is  of  all  the  limbsas  the  result  of  an  afiiKtiM| 
of  a  single  hemisphere. 

In  some  cases  of  hemiplegia,  the  eyes,  instead  of  bcingdircctcd  stnJ|ll ' 
forward,  arc  turned  to  one  side,  and  this  side  is  always  opposite  to  itol  i'  { 
the  paralysis,  so  that,  for  the  purpose  of  artificial  memory,  one  may  sif 
that  the  patient  \f.  looking  toward  Ihe  Usion  in  kh  hrain.     The  "  conju|p« 
deviation  "  of  the  eyes  is  by  some  writers  ri-gardcd  as  due  to  a  paiouof 
cerlain  ocular  muscles,  Ihe  external  rectus  on  the  side  of  the  paralyicd  ami 
and  leg,  the  internal  rectus  on  the  other  side.     Othet^  have  supposed  ii  w 
depend  upon  spasm  of  the  antagonist  muscles,  and  thus  to  be  analogous  w 
Ihe  slate  of  "early  rigidity,"  which  will  presently  be  described.    §aiibc{ 
face,  also.  Is  sometimes  drawn  over,  away  from  the  hemiplegic  bmbf,atd 
then  Provost  has  found  thnt  the  sterno -mastoid  and  the  trapezius  nuiide  I 
are  not  necesiarily  in  a  state  of  contraction.     Moreover.  Dr.  Jackson  ks ' 
pointed  out  that  when  "early  rigidity"  comes  on  in  the  arm  and  the  leg. 
the  "conjugate  deviation  "  becomes  reversed,  the  eyes  being  now  dirccin  , 
toward  the  side  of  the  paralysis ;  3  case  in  point  occurred  at  Guy's  HaqBOl  | 
in  1S67,  in  the  practice  of  Dr.  Rees.     Thus  it  seems  clear  that  this  remarubk 
svmptom  is  not  of  a  spasmodic  nature,  and  I  think  that  Vulpian  and  Prt^:*' 
are  probably  tight  in  supposing  that  it  represents,  in  a  rudimentary  foni> 
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roUlory  roovemenl  (mouz'tment  dt  vtamige)  which  is  so  commonly  (level- 
ojiod  in  aninuU  after  unihtenl  injiiriet  to  the  head,  for  the  circles  in 
which  roost  aniinaU  revolve  iilways  lie  un  that  xidc  on  which  the  l«ion  i« 
situated.  Indeed,  a  n-oman  under  the  taxe  of  Charcot,  for  left  hemiplegia 
with  conjugate  deviation  of  the  eye*,  was  several  lim«  found  lying  :ii:rw« 
her  tied  vriili  her  head  to  the  right  and  her  feet  ro  the  tefl ;  and  another  of 
the  patients  whose  uuiei  are  reuted  by  Privost  showed  a  tendency  to  turn 
round  like  a  top  when  |>Li:ed  upright.  This  wriict  has  pnsvcd  thai  the 
occurrence  of  conjugate  deviation  of'  (he  eyei  i»  mil  limili'd  to  affwrtioa'*  of 
any  one  particular  region  of  the  brain  ;  among  fifty-eight  cases  which  he 
relates,  there  n-crc  four  of  meningeal  hemorrluge,  and  four  others  in  which 
the  superficial  con vi>liit ions  were  alone  di«eaHed.  Il  is  generally  transitory 
— tasting  only  a  few  houRt  or  a  day  or  Iwc^^but  xometimn  it  |>eru»l$  for 
several  months. 

Wo  have  seen  that  in  "common  cerebral  hemiplegi.i"  there  is  never  a 
complete  jjoralysis  of  any  one  of  the  crainial  nerves,  1ml  it  siimelimc*  hapiKjn* 
ihM  such  an  affection  of  the  third  or  of  the  seventh  nerve  is  associated  with 
hemiplegLa,  and  then  the  seat  of  the  disease  can  be  determined  with  more 
than  usual  exactness.  The  facial  nerve  may  be  affected  in  two  dilTercnt  vny*. 
On  the  one  hand,  the  lesion,  if  it  b.  situated  in  ihe  u|)iier  |iart  of  one  lateral 
half  of  the  pons,  may  deilroy  the  facia)  nucleus,  and  so  catise  a  total  lorn  of 
>wer  in  the  iaxe  on  the  same  side  on  which  the  arm  and  the  leg  are  [Kira- 
jrted  ;  and  since  the  nucleus  of  tlie  sixth  nerve  w  very  close,  paralysis  of  the 
fcxiernal  rectus  may,  [lerhaiis,  be  {iresent  in  addition.  On  the  otlier  hand,  an 
Tection  of  the  lower  {xirt  uf  the  pons  on  one  .side  may  nit  the  lihrcs  of  Ihe 
'  facial  nerve  as  they  are  pa.-iting  across  the  motor  tract,  after  thej-  have  decus- 
sated on  their  way  outward  from  iheir  niictetw.  The  jaraU'sis  of  the  fee* 
then  on  the  opposite  side  lu  that  of  the  limits.  It  migiit  even  hau[>en 
u  an  extensive  unilateral  leaon  of  the  puns  sliould  cau.se  [uralysis  of  both 
jes  of  the  face  by  destroying  t)ie  nucleus  of  one  facial  nerve,  and  the  fibres 
\ai  tl>c  other  one. 

Again,  tlie  assocbtion  with  hemiplegia  of  paralvMs  of  the  iic-ular  mtisi-les 
supplied  by  the  third  nerve  shows  that  the  *eat  of  dise.tsc  is  tlie  cnis  terebri. 
The  muscles  in  question  are  those  alTected  on  ihe  side  niipoiiie  tn  the  |)ara- 
lyeed  arm  and  leg.  An  instance  of  this  lias  been  pljued  im  record  by  Dr. 
Hermann  Wel>er  ("  Afeif.-Chir.  Tram.,"  yo\.  xxviiiV  A  man,  aged  53, 
jns,  attacked  with  jarah-sis  of  the  right  side  of  the  biMiy  and  of  tlic  muscle* 
pplied  by  the  left  third  nerve  j  he  died  after  two  months,  and  an  oblong 
01  of  blood  was  found  in  the  lefl  cms.  Following  Gubler,  recent  French 
writers  have  given  a  special  name,  that  of  "  Himifligie  alitme  "  to  c-a*ies  in 
which  cillvCT  the  focial  or  ihe  third  nerve  is  alTerled  nn  the  jJde  oppotiie  lo 
the  limbs.  This  expression  has  lieen  translated  into  English  a*  "alternate 
hemiplesia."  but  I  think  it  is  not  worthy  uf  adoption,  since  it  is  likely  to  be 
iiisundcrstood,  and  is  not  really  necesiary.  "Crossed  hemiplegia"  is  a 
better  term. 

There  U  still  something  to  Ite  said  with  regard  to  the  regtanal  diagnotis 
of  hemiplegia  due  to  disease  situated  in  the  parts  of  the  brain  which  are 
higher  than  the  cms  cerebri.  An<I,  firet,  it  has  tieeii  a  moot  <iiiestion 
whether  pdnt)-sts  of  the  arm  and  \eg  can  be  cjtused  by  a  letioii  limited  to 
Ihe  white  substance  of  the  hemisphere,  or  to  the  convolulioas,  or  affecting 
both  stnH-tures  to  the  exclusion  of  the  basal  ganglia.  Mr.  Hiitchin.son  ban 
inti.sied  on  the  frenucnt  occurrence  of  this  symptom  in  cases  in  which 
meningitis  apiiears  lo  tie  limited  to  one  lateral  half  of  the  brain,  as  so  often 
happens  after  .surgic^  injuries,  but  then  it  is  difficult  tg  say  how  far  the  m- 
Sammatory  process  may  extend  into  the  interior  of  the  organ.  Until  quite 
(ly,  the  numerous  instances  in  which  extensive  destruction  of  the  super- 
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ficial  parts  of  the  ocrcbrtim  has  been  Tollowed  by  no  definite  signs  of  la«  oT 
fiinction  have  been  rtjtardcd  by  moil  physio! ojjists  as  proofs  lliai  hcraipknu 
could  Doi  result  from  sueh  an  arTcction.  And  evcD  wbcD  certain  cxpeiiinr>u 
made  by  Httzig  and  by  Fcrricr  (towhkh  I  shall  mote  fully  allude  in  ib; 
next  cbaptcr)  had  shown  ihai  irntatioo  of  particular  convolutions  caused 
movements  in  Ibe  opposite  limbs,  it  was  still  held  by  many  obscrvefs  ikit 
no  disease  of  these  convtjiuiions  could  produn-  a  permanent  paralysis  is 
accordance  with  a  discincliun ,  laid  down  by  Dr.  Hughlin^s  Jact.son,  beiwera 
the  effects  of  "discharging"  and  thow  of  "dcstioying"  lesions.  Thex 
ex  peri  mcDts,  however,  luve  led  pailiologisu  To  reopen  the  question  i  ud 
they  have  also  ^re^tly  Exciliiated  its  invcstigAtion.  by  reducing  lo  c 
lively  narrow  limits  the  are*  within  which  cortical  aOectioru 
paralysis  are  lo  1m  sought.  The  result  has  been  that  certain  French 
German  phj'sicians  have  found  (hat  diseases  of  the  upper  parts  uf 
wcending  frontal  and  |iarieia]  convolutions,  and  of  the  adjacent  parts  of  tlx 
frontal  and  of  the  stijterior  parietal  convolutions  may.  if  sufliciuntly  exteniiti; 
give  rise  to  jKrinanent  hemiplegia,  although  the  corpus  striatum  reuiaat 
perfectly  healthy.  I  have  already,  at  p.  491,  described  softening  of  lu 
mrtit  iikr  re(:ion  uf  t)ie  brain  as  an  occasional  result  of  obMni<;tion  of  tie 
Sylvian  artery  beyond  the  origin  of  its  "central"  branches,  whether  bj 
thrombonis  or  embulism.  Charcot  ^>eiiks  of  havinf;  made  a  colleciioa  of 
ca^es  uf  this  kind.  The  paralysis  seems  to  have  Iwen  uruli^ttinj^uiilnbit 
from  that  <:au.tcd  by  a  Ic&ion  of  the  basal  ganglia;  ii  is  iiarticularlymeo- 
tioned  that  the  consecutive  degeneration  of  the  spinal  cord  was  pieoU, 
which  will  be  described  a  little  further  on.  On  the  otlicr  hand,  Cliarcol  fca 
found  that  similar  affections  of  the  sphenoidal  and  occipital  lobes  caiwil  10 
permanent  hemiplegia. 

Indeed,  it  isposuble  that  nc  may  hereafter  be  able  to  carry  the  inatierOill ' 
further,  and  to  localiie  in  (larticular  convolutions  the  leuonscausing[Utalnii| 
of  different  parti  of  the  body.    This  question,  however,  will  be  more  cat- 
veniently  discu:iaed  in  the  next  chapter. 

Ax  regards  the  poraibility  of  diagnosing  wital  part  of  llie  basal  ^apflii  it' 
the  seat  of  disease,  Citarcot  maintains  that,  whenever  a  lesion  is  lainl; 
to  one  of  the  gray  nuclei  of  the  corpus  striatum,  il>e  hemiplegia  u  il*^j 
tiansdtory  and  very  often   incomplete;    whereas,  if   (be    internal  atfa^' 
is  involved,  it  is  commonly  complete  and  persistent.      But  he  doinfi 
much  of  the  force  of  this  remark  by  adding  the  obvious  slatemeU  ibi 
neither  the  nucleus  caudalus  nor  the  nucleus  lenticularis  is  ever  Mlf 
deslruye<l  without  other  parts  being  affected  at  (i>c  same  time.     Accoidiif 
lo  this  writer  the  limiialion  of  paralysis  to  a  single  limb  bt  never  due  to  tte 
fact  that  the  morbid  process  is  confined  to  a  special  scat  within  one  «f  tie 
ganglia.  Dr.  Jackson's  way  of  expressing  the  same  doctrine  is  by  uytV 
that  "  the  whole  corpus  striatum  is  represented  in  miniature  by  everj'  sintk 
part  of  it.  "     And  Dr.  Fcrrier  found  that  irritation  of  this  [an  of  thekn 
by  faradic  currents  caused  a  general  contraction  of  the  musiles  on  thcoflo- 
Hie  side  of  the  body,  without  its  being  possible  to  differentiate  indivt^i^ 
movements.     But  in  spiic  of  these  high  authoiiiics  I  cannot  help  thinkimit 
ttposnblcthat.at  least  in  the  internal  capsule,  the  fibres  which  liclung  01  the 
upper  limb  may  hereafter  be  distinguished  from  ttK»c  that  pass  to  the  lovn 
limb.     Wc  shall  hereafter  see  that  Hitxig  and  Fcrricr  state  iliat  the  cortiol 
centre  for  the  leg  muscles  lies  nearer  the  median  plane  than  that  for  ibt 
arm  muscles.     It  seems  to  me  &  fair  inference  that  if  tbere  be  a  disliiKtioii 
of  fibres  within  the  internal  capsule,  those  for  the  leg  should  be  Hiatud 
further  inn-aid  (or  forward)  than  those  for  the  arm.*    Now,  it  is  cciuiii 
that  in  cues  of  cerebral  hemorrhage  the  inner  and  fore  part  of  the  apsde 
often  escapes  laceration,  when  the  outer  and  hinder  part  is  torn  thnu^ 
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ytay  not  this  tic  (he  ii:aH>n  why  the  tipper  timl)  m>  often  remain!!  )>o«rerlaa 
after  ihc  {uctcnt  has  regained  die  u»c  of  ht»  loirer  liml>?  And  may  we 
not  attribute  to  the  wmc  oiuw  (he  fiul  thai  ihe  ann  iiometitncs  becomes 
paralysed  atone,  the  Ic^  cscajnng  alto^ther?  Charcot  hiin-self  thinks  llwl 
a  broad  line  of  distinction  mil*!  be  drawn  IwWeen  afreclion!>  limited  to  the 
anterior  two-thirdt  of  the  internal  caimile  and  tho*e  which  involve  its 
posteTior  third.  In  the  former  case  there  i*  no  lw«  of  »enaiirm  ;  in  the 
latter  there  is  hcmianactthcsia,  affecting  Ihc  ame  side  as  the  |>and)'!iis.  He 
even  believer,  in  o)>|>o^tion  to  some  other  mithoritiet,  that  »  IcMun  limited 
to  the  |K»tcrior  third  of  the  internal  capsule  may  caune  low  of  Knsation 
witho4iI  any  low  of  power.  The  ana^hesin  affect*  not  only  the  limlu  of 
one  (ide,  but  aI«o  the  corrr^ionding  half  of  the  )>ody  and  of  tlie  head.  It 
includes  an  insensibility  to  fiin  and  to  change*  uf  temperature,  as  well  as 
to  tactile  impressions.  It  extends  lo  the  deciwr  jxirla  and  alw  to  mucous 
surfaces;  the  |>aiienl  feels  nothing  when  his  mii«les  are  nude  to  contract 
by  the  ajiplication  of  a  current  of  electricity.  It  affecU  the  s|>eclal  senses 
of  hearing  and  »i)eU  and  laslc.  It  al.'W  anecis  the  senile  of  si^ht,  but  (Here 
is  a  difference  of  opinion  with  regard  to  the  kind  of  im  iter  feet  lun  of  vision 
which  results.  According  lo  Ur.  liughhrgs  J.Kk.wn  this  is  a  "lateral 
heini(i])ia,"  corresponding  halves  of  each  rclina  being  affeited  in  suth  a 
way  tlkal  the  ratient  is  unable  to  see  toward  the  |uralyzed  side.  Dr.  Jackson, 
in  1875,  had  seen  some  thirteen  cases  of  hemiplegia  attended  with  the 
symptom  in  question.  In  one  instance,  in  which  the  paralysLt  wa.i  un  the 
left  side,  a  |K>st-mortem  i-xamination  was  made  by  Ur.  Gowent,  who  found  a 
finglc  lesion  of  the  right  thalamus,  the  posterior  half  of  which  was  .softened 
and  of  a  grayish -ye  I  low  tint  ("  Lanftt,"  May,  1S75}.  The  heiniopia  had 
been  of  the  most  marked  dcKtiption ;  Ihe  man  had  sometimes  .seen  only 
half  of  a  word,  rc.iding  "  land"  for  "midland,"  and  remarking  to  hLs son 
that  "  Liver  "  wa*  a  queer  name,  when  it  really  was  "  Oliver."  In  opiioai* 
lion  to  the  recent  siaicments  of  Mandi-'htamm,  Michel  and  others  I  am  still 
inclined  to  adhere  tg  the  view  that  at  the  chiasma  only  the  inner  ijarLs  of  the 
optic  nerves  decusutc.  Iliis  view,  to  which  I  shall  refer  in  Fuller  detail 
etoewhcrc.  seems  to  afTord  a  satisfactory  explanation  of  the  occurrence  of 
"hontologoas  lateral  hcmiopia,"  as  Charcot  terms  thai  sytngrtom.  But 
Chanot  himself  denies  that  such  is  the  affection  of  sight  which  formn  part 
of  hemianxsthcsia.  On  the  contrary,  he  mainuins  that  there  is  a  "cruned 
amblyopia  " — an  im|xiirment  of  vision  in  both  halves  of  one  eye — the  one 
on  that  ^ide  of  the  body  which  is  deprived  of  sensalion.  lie  sa)-^  lh:it  the 
actiteness  of  vision  is  often  diminished  by  one-half,  or  even  in  a  still  higher 
dearce.  The  visual  Rcld  is  generally  narrowed  on  all  sides,  but  for  xonve 
ooloTS  the  range  is  far  more  limited  ihan  for  others.  The  first  to  be  lost  is 
violet,  then,  in  succession,  green,  red,  orange;  the  colors  for  which  vctioa 
is  rci^iiiK-d  longest  are  yellow  and  blue,  but  even  they  may  at  last  l>e  indLs< 
ttn^ishable,  so  that  c^'eTy  object  appears  of  a  brown  color,  as  if  painted  in 
sepia.  If  Charcot's  statements  arc  correct,  the  only  po»iblc  explanation 
sccnw  to  be  thai  which  he  gives,  namely,  that  there  is  a  second  dectissiiion 
of  Ihc  optic  tracts  where  those  fibres  cross  o^'er  whieli  Exiled  lo  do  to  in 
the  chtasma,  and  thai  ihis  is  situated  beneath  the  corpora  qiiadrigemina. 
Tbi  only  way  in  which  Or.  Jackson's  observations  can  be  reconciled 
with  such  a  hypothesis,  is  to  suppose  that  in  his  cases  the  discanc  in- 
volved one  optic  iraci,  but  in  the  account  of  the  autopsy  made  by  Dr. 
Gowcrs  it  is  expressly  sLited  that  the  cruf  w^s  unaffected,  Charcot 
even  quotes  a  case  of  Dr.  Bastian's,  in  which  a  lesion  limited  to  one  of  the 
anterior  corpora  quadrigemma  caused  crossed  amblyopia  and  not  lateral 
hcmiopia. 
I  miBt  aot  omit  to  mention  (hat  some  writers  have  described  ana^sthcnia  as 
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only  rarflf  accompanying  "  common  hemiplegia,"     Suth  itUfc 
ever,  3|>p<.-aT  to  have  liccn  bawd  iijioii  olnervation*  mnde  on  cu«  - 
already  of  long  standing.     There  u  every  reason  lo  believe  tlutii 
is  generally  present  in  recent  caim,  although  iisreeo^ition  may  bed 
or  even  impossible,  in  pniieptx  whose  conscioinnes  is  much  OOClRi  I 
however,  far  more  transitory  than  motor  psralysii,  often  p(L«inft  rfitll 
days,  and  wmeliracs  still  earlier.     In  thi*  reicjKci  lesion.t  of  ihe  bam 
resemble  those  of  the  spinal  cord  and  of  the  [wripheral  nerves  j  ladl 
the  explanation  given  at  p.  353  i*  applicable  to  the  <|uestioii  i«i 
conHidemlion.      Siibjcclive  xcnMtion.v  of  formicAiton  and 
frei|uenlly  awocialed  with  partial  anicxthetia,  and  socneiimes  tluKiti|| 
dition  of  hy|>cntlge«in,  or  increased  suice]>til)ility  to   jninliil 
Someiimeit,  too,  !i|ionianeom  pains  arc  exi>cricnced   in  the  joosni 
affected  side,  and  jiartiaiUrly  in  the  shoulder  joint. 

Hetnipl^c  limb*  arc  often   reddened  and   warmer  Ihin  (hw'l 
0])pOUte  side — a  differcnte  which    is  attributed    to  imcrf<rwirc'<*| 
functions  of  Ihe  vaso-motor  nerves.     The  inequality  of  icmpft**' 
raonly  amounts  to  something  less  than  one  degree  Centigrade;  »te' 
months  it  cea-ses  to  exist.     In  some  cases  there  is  excnsive  s<to^lig■ '' 
time.i  a  slight  oedema  is  diwMvcrablc     I  remember  one  rase  in  wbtii 
(of  renal  origin)  was  limited   to  the  arm  and   leg  that  1 
Charcot  bys  stress  on  the  frc<iucncy  of  rapid  sloughing  of  the  Afi^ 
gluteal  muscles — nn  acute  bed  sore,  m  he  term*  it.     Oiw  ran  harSf  I 
that,  in  ca.ses  of  this  kind,  there  n  much  dilTercncc  in  the  amounl  nfp 
upon  the  two  sides  of  the  buttocks;  and  he  regards  lheaffe>iiooei 
or  lets  dir<.-ct  cITect  of  an  interference  with  the   nutrition  o(  t-Sc  ^ 
caused  by  irritation  of  a  particular  region  of  the  brain. 

When  hemiplegia  is  recent,  the  electrical  reactions  of  the 
generally  quite  normal.     Sometimes  conttBctiotts  are  le»  leadil* ' 
than  in  the  healthy  iidc  ;  sometimes,  but  very  seldom,  more  totif. 
the  latter  case,  some  amount  of  tonic  spasm  is  nlwa)-s  present ;  thr( 
generally  flexed,  and  resists  extension  ;  the  fingers  arc  bent  inumnlttl 
of  the  hand.     This  condition  was  described  by  Dr.  Todd  under  wv 
of  "early  rigidity,"  and  was  allribuled  by  him  to  laoeralioo  0(1 
rounding  he:ilrhy  brain  substance  by  ciTused  blood  ;  and  this  cxp 
been  adopted  by  most  subsequent   writers,  although  I  donbt 
could  demonstrale  that  there  is  more  injury  to  the  nervous  lii 
cases  in  which  the  mtiscles  remain  llnccid.     Durand-Faidel.  indc«Li 
the  occurrence  of  tonic  spasms  in  hcmiplegic  muscles  10  the  esc^<" 
into  Ihe  lateral  vcDiricIc  ;  but  ii  does  nol  appear  that  any  delbieef"' 
be  adduced  in  favor  of  such  a  view.     So  loogas  the  nnsclesticiiii 
of  early  rigidity,  they  do  not  waste. 

/t//fr  Efdets. — Hemiplegia  is  often  recovered  from,  the  patient ; 
regaining  the  use  of  his  limbs,  until  at  length  no  diiTcrcncc  can  U 1 
belwecn  the  iwo  aides.     1  have  already  Rmarkcd  that,  as  ■  ml*-*' 
there  arc  very  few  exceptions — the  leg  recovers  before  the  arm;  *•! 
may  be  able  to  walk  quite  well  with  a  crutch  at  a  lime  when  the  tanJ'J 
motionless.     Trousseau,  however,  relates  two    instances  in  each  nf^ 
power  was  restored  in  the  arm  earlier  than  in  the  teg,  and  he  tniu 
when  this  is  the  case  the  prognosis  is  particularly  unuviKsble. 

But  in  many  cases  hemiplegia  is  peraument.     The  latient  tBayi 
rest  of  his  life  be  utterly  unable  to  move  any  part  of  the  uMwrl 
may  regain  power  in  it  to  a  greater  or  less  extent.     In  slmtBl 
of  this  kind  the  alTectcd  muscles  pass  into  a  sute  of  contiactioA. ' 
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commonly  known  as  "  late  rigidity."  Bouchard  found  ihat  it  was  ab%nt  in 
only  oDc  out  of  thirty-two  cjtscs  that  he  examined.  Ii  ^ncrally  consists  in 
a  fluxion  of  the  x-arious  joints ;  the  elbow  is  bent  at  nearly  a  right  mgle, 
the  wTia  is  pronatcd  and  folded  on  the  forearm,  and  the  iingcrs  arc  drawn 
in  upon  the  palm  of  the  hand,  so  that  the  nails  may  penetrate  the  skin  aivd 
produce  painful  ulcerations.  Very  much  more  rarely,  a  position  of  extension 
19  tkssurDcd  ;  the  elbow  may  then  be  straight,  the  wrist  may  be  thrown 
back,  the  fingers  may  assume  the  griffin's-claw  altitude,  which  I  hare 
described  at  p.  ^^50  as  occurring  in  pfogrcssivc  muscular  atrophy,  The  leg 
is  less  apt  than  the  arm  to  tiecomc  contracted,  even  when  il  remains  para- 
lysed :  if  at  all,  the  hip  and  tlic  knee  joints  arc  flexed,  and  the  heel  drawn 
RThis  form  of  rigidity  sets  in  so  gradually  chat  the  exact  period  at 
ich  it  begins  cannot  be  dciermined.  Bouchard  s|>caks  of  a  case  in  which 
it  was  present  in  S  marked  degree  two  months  after  the  apoplectic  attack 
irbich  had  caused  ihc  hemiplegia.  Sometimes  one  can  overcome  the  spasm 
by  a  little  traction  upon  the  affected  parts  ;  sametiii>cs  it  resists  the  appli- 
otiou  of  an  amount  of  force  which  causes  the  patient  severe  i>ain.  The 
muscles  arc  generally  much  wasted,  and  feel  like  tight  cords  beneath  the 
skin. 

Until  recently  it  was  supposed  that  late  rigidity  was  caused  either  by  the 
slow  contraction  of  an  apoplectic  cyst,  or  by  an  inflammatory  process  in  the 
surrounding  brain  substance.  But  in  1866  Bouchard  suggested,  in  the 
"  Arthivtt  G/niralet,"  that  it  was  probably  an  indituttion  of  the  superven- 
tion of  certain  changes  in  the  lower  parts  of  the  cerebro-sfiinal  axis,  which 
had  been  pointed  out  by  Tflrck  in  1853,  and  bad  been  previously  noticed  by 
Cruveilhier  as  occurin^  after  unilateral  lesions  of  the  brain.  These  changes 
are  to  some  extent  visible  to  the  naked  eye ;  the  chls  rctcbri  is  smaller  than 
OR  Ibe  healthy  side,  and  flattened,  and  presents  a  gray  streak  toward  its 
inner  edge ;  the  corresponding  half  of  the  pons  may  be  (lalicncd ;  the 
anterior  pyramid  is  of  a  grajnsh  color  and  wasted,  so  that  the  decussation 
of  the  pyramid  is  more  conspicuous  than  usual.  Below  this  point  there  is 
DO  marked  alteration  on  the  surface,  but  transverse  sedions  of  the  spinal 
tord  may  show,  in  the  lateral  column  of  the  side  opfotite  to  the  lesion  in 
Ibe  brain,  a  triangular  gray  patch,  which  gradually  diininishcs  in  siec.  but 
is  traceable  down  to  the  lumbar  enlargement.  Or  it  may  be  only  after 
hardening,  and  with  the  aid  of  the  microscope,  that  the  change  is  discover- 
able. It  is  found  to  consist,  not  only  in  a  degeneration  of  the  nerve  fibres 
which  pass  dovrn  the  cord  from  the  brain,  but  also  in  the  formation  of 
a  delicate,  new  connective  tissue.  !n  other  words,  ilicre  is  a  scJcrosis  of 
a  definite  tract  of  the  lateral  coUimn,  which,  however,  also  contains  a 
number  of  nerve  fibres  which  probably  arise  from  the  spinal  nuclei,  and 
therefore  escape  the  degenerative  process.  Now,  Bouchard's  theory  is  that 
these  uitaltered  nerve  fibres  become  irritated  and  cause  the  contracted 
Sate  of  the  muscles.  In  support  of  il,  he  addu<-ed  the  an.ilogous  rigidity 
of  the  lower  limbs  which  occurs  when  the  upper  pari  of  the  spinal  cord  ts 
compressed  (see  p.  4,17).  Charcot  has  since  developed  the  same  doctrine 
still  further,  and  maintains  that  the  sclerosis  may  spread  as  an  independent 
afTedion  to  the  anterior  gray  comua.  causing  the  muscles  to  become  again 
flaccid  and  to  undergo  a  rapid  degenerative  atrophy ;  or  to  the  posterior 
oornua,  inducing  a  partial  anjesthcsia ;  or,  lastly,  to  the  opposite  lateral 
column,  giving  rise  to  3  contraction  of  the  other  lower  limb,  as  is  supposed 
W  h*vc  occurred  in  a  case  of  Dr.  Bastian's.  More  recently,  however,  Hitzig 
has  proposed  a  very  different  expbnation  of  "  late  rifjidity."  He  points  out 
{"  Artk.  f.  Piyeh."  18 j»)  that  prolonged  rest  is  followed  by  a  relaxation  of 
]he  contraL'ted  muscles;  tlial.  for  instance,  after  a  night's  sleep,  paralyzed 

nbs  are  coronionly  flaccid  and  supple,  and  remain  so  until  the  patient 


508 


OTHER  LATE   HEMIPLECIC  EVBIOS. 


begins  to  exert  the  o|>p<»ite  liint»  in  ^ting  out  of  l>ed,  or  in  %m 
other  «ay.  Again,  he  has  obsrned  lh.it  volunlarj-  cfTorb)  irilli  the  m- 
atTecicd  arm  often  cjimsc  an  inctciuc  in  the  rigidity  of  the  aff'ectcd  ana.  In 
one  of  his  cases,  as  won  as  the  patient  was  nude  to  HA  a  heavy  weifiht  vitli 
his  left  Kind,  the  thumb  and  forefinger  of  the  paralysed  right  hand  benmc 
quite  Bliff,  aJlhough  they  had  before  been  free  from  sp.T.im.  He  su]ipoie) 
that  the  contta':tions  of  hcmiplcgic  limlxi  represent  (in  exrcss  of  itxn* 
co-ordinated  niovciueniii  in  distant  parts  which  naturally  accomjany  ercrr 
action  of  the  body.  He  assumes  that  the  spinal  cenlrcx  are  in  a  xtaie  oi 
irritation,  and  that,  a«  a  conscviucnce,  the  movements  in  iiiicxtian  Ikcooc 
far  more  marked  than  under  normal  conditions.  In  further  iliii.sintioD  d 
hi»  mcaninj^,  he  inbianccs  the  well-known  fa*:!  (of  which  I  remember  to  han 
seen  an  example)  that  patients  who  arc  altogether  tinablc  lo  move  an  am 
by  any  voluntary  efTurt  sometimes  have  it  thrown  violently  into  tbe  m 
when  they  yawn  or  stretch  ihcrnselvcs. 

Todecidc  between  the  rival  theories  of  Bouchard  and  of  flitzigw'oeildle 
ver>'  difficult.  And  1  am  the  less  dispovd  Id  attempt  it.  bcraii^c  I  tiaH 
hereafter  have  to  admit  that  there  is  a  large  number  of  other  sfoanoiit 
affections  of  which  the  seat  and  nature  are  still  altogether  uoknomL 
Moreover,  1  must  draw  attention  to  the  fact  that  "  late  rigidity  "  ban  i 
close  relation  to  certain  forms  of  mobile  spasm  which  may  also  prexnl 
themselves  in  hemiplegic  limbs,  but  more  rarclyr  and  only  when  th: 
loss  of  voluntary  power  is  incomplete.  They  vary  greatly  in  cltaractct  m 
different  cstx^.  Sometimes  a  more  or  less  violent  trcmoris  observed,  wbd 
may  either  continue  even  while  the  part  is  at  mt,  or  occur  only  wtia 
it  is  made  to  cxecule  some  voluntary  cfTort.  Charcot,  for  ex<imple,  mentucD 
an  instance  in  which  the  act  of  carrying  a  glass  to  the  mouth  was  aiicndol 
with  rhythmical  movcniencs,  so  that  the  li<iuid  in  it  would  be  thrown  in  lU 
directions.  In  other  cases  spasms  are  seen,  which  arc  more  or  less  cbooo- 
fotm  in  chaiacler,  so  that  Dr.  Weir  Mitchell  and  Charcot  have  spoktn 
of  a  "  post-hemiplegic  chorea."  Lastly,  some  cases  arc  attended 
remarkably  slow  movements,  pritKipally  affecting  the  thumb  and  fiog 
and  exactly  like  those  described  by  Dr.  Hammond  under  the  tcnn  "  athetosis.' 
The  name  (Sfliri.?,  without  a  fixed  position)  is  intended  to  sigiiify  ihai 
parts  concerned  in  the  spasm  cannot  be  kept  still.  'Itiey  are  constaailf 
moving,  without  any  voluntary  effort  on  the  part  of  the  patient.  Tk 
fingers  are  alternately  flexed  and  extended,  with  varying  degntt  rf 
adduction  or  abduction,  so  as  to  give  the  hand  a  very  grotesque  spput' 
ance  ;  and  the  toes  may  present  similar  changes  of  position.  Gues  of 
this  kind  have  been  described  in  Great  Brilam  by  Dr.  Allbutt  and  ft. 
Gairdncr;  and  Dr.  Gowcrs  has  discussed  "post-hemiplegic  dtM>rdcrs  d 
movement  "  very  fully,  in  the  "  Med.-Chir.  Ttamoitieiu  "  for  1876, 

8.  Aphasia. — Another  symptom  which  is  frequently  present  in  the  diseam 
under  consideration  is  loss  of  ajxrech — the  defect  being  of  a  tiiiceial  kind 
and  presenting  characters  which  merit  careful  study.  It  has  within  ifce 
but  few  years  received  several  different  names— alalia,  aphemia,  aiihask; 
but  of  these  the  last  is  now  universally  adopted,  while  the  fi«l  (as  I  have 
alrrady  stated^  is  reserved  for  a  different  affection.  It  is  altogether  di.-4i»ct 
from  a  mere  impairment  of  articulation,  such  as  I  have  described  ax  occiu- 
ring  in  bulbar  pikralvsis,  although  this  may  itself  form  part  of  a  comraoD 
cerebral  hemiplegia,  bcinp  due  lo  imperfection  in  the  roovetnenis  of  the 
tongue  and  jaUtc.  in  either  of  these  conditions  the  speech  is  inure  or  less 
thick  and  difficult  lo  be  undcrsrood.  But  in  aphasia,  if  the  pttirnt  cSH 
uticra  word  at  all,  he  commonly  pronounces  it  quite  clearly  aiij  dif>tindH| 
He   may  be    altogether  mute.     Or  he   may   occstsionally,  when  cxcil«^ 
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KcuUte  some  oath,  which  Dr.  Jackson  will  hardly  admit  to  be  truly  a 
p«t  of  langitagc — paritciilarly  u  it  is  often  impossible  to  get  him  to  re]>cat 
It  deliberately.  Or  he  may  j>o»e»,lhe  power  of  saying  two  or  three  words 
or  short  ^nteiico ;  ihoe  he  uses  sonnetimes  oorrcctiy,  but  oflen  in  contra- 
diction to  his  real  meaning,  and  in  answer  to  every  question  ih.at  h  put  to 
him.  Thus  TrouEsean  rclnin  the  case  of  a  man  named  PiKjiict,  who  for  four 
months  said  nothing  but  ftm-si-si,  (imsisi,  and  who  kept  uiierin);  these 
three  syllalilcs  on  all  occasions,  whether  he  was  in  a  piission,  or  wished  to 
express  gratitude,  or  wanted  to  ask  for  or  refuse  something.  Only,  if  he 
became  very  excited,  he  would  sometimes  say  lacan,  iii(!>n, — probably  an 
abbreviation  of  the  oath  tatr^  nom  de  Difu.  Dr.  BroadbonI  had  a  patient 
who  could  sc.irceiy  say  anything  but  Oh,  ikamefu! .'  ihame/ul ! — Oh.  pity  I 
pity .'  Of  two  celebrated  cases  th.it  occurred  to  M.  Broca,  one  was  thai  of  a 
man  who  said  tan,  fan,  to  every  question  for  twenty-one  years  ;  another 
possessed  four  words,  m«",  nan,  trots,  and  lon}«un.  If  there  is  a  more  exten- 
sive vocabulary,  the  patient  is  very  apt  to  use  one  word  for  another.  There 
may  then  be  a  similarity  in  sound  between  the  two,  as  when  purpng  takes 
the  place  of  ptrjury,  famphUt  of  eamfhor,  dhptrtien  of  tiiipensary.  Or  the 
reseroblanec  may  be  in  meaning,  as  where  a  patient  of  Dr.  William  Ogle's 
said  iaat  instead  of  tui,  or  (by  an  odd  confusion  of  ideas)  substituted  the 
word  fttKf-sMi/lingfiifee  for  sptetaelei.  The  writer  to  whom  I  have  Just  re- 
ferred draws  special  attention  ("Si.  George  i  Hosp.  Rep.,"  voi,  ii)  to  the  bet 
that  grammatical  form  is  always  observed;  substantives  are  used  in  Ihft 
place  of  substantives,  verbs  for  verbs,  numerals  for  numerals.  TTiu*  M. 
Broca's  patient  employed  trifis  to  express  any  number,  but  corrected  what 
he  said  by  holding  out  the  proper  number  of  fingers  at  the  same  time.  Dr. 
Broadbent's  patient  possessed  only  one  name  for  a  locality,  namely,  Bur- 
lington, where  she  had  lived  as  a  child ;  and  she  used  this  when  she  wished 
to  name  any  place  whatever.  One  curious  circumstance  is  that  a  person  who 
had  known  two  or  more  languages  may  entirely  lose  the  power  of  speaking 
one  of  them,  white  be  retains  tliai  of  conversing  in  the  others.  Trousiceau 
gives  an  instance  of  this  in  a  Russian  who  before  his  illness  spoke  French 
like  a  Parisian ;  and  Basiian  sa)-s  that  he  has  seen  two  similar  iuKtancei, 
one  being  in  a  (icrman  who  had  long  been  resident  in  F.nglaiid.  Sometimes, 
a  patient  who  can  utter  only  one  or  two  words  by  himself  is  able  to  repeat  a 
good  many  other  words,  if  ne  is  prompted.  Thus  Trous^au  relates  the  case 
of  a  man  named  Marcon  who  could  only  say  Ma/ot  and  '  Cri  imm  if  uit  etmr, 
bat  who,  when  asked,  "Are  you  from  the  Haute  Ixiire?"  replied  Hault 
Loire,  and  then  to  the  query,  '*  What's  your  name  ?  "  echoed  again  Haute 
Loire,  "  Your  profession?  Haute  Loire.  "  But  your  name  i%  Marron  ?  " 
Yes,  sir.  "  What  department  do  you  come  from  ? "  Marion,  and  »o  forth. 
We  shall  hereafter  see,  however,  that  such  a  cjue  m.  tlii)«  is  not  to  be 
considered  as  one  of  t-ere  aphasia,  although  that  affection  wax,  of  course, 
present.  1  should,  for  mv  own  part,  be  disposed  to  redise  the  name  of 
aphakia  altogether  •  to  such  a  case  as  that  recorded  by  Dr.  Bateoian  as 
having  occurred  at  the  Silpetri^e,  of  a  woman  who,  although  she  said 
nothing  of  her  own  accord,  rei>euled  everything  that  was  itaid  to  her,  and 
mimicked  all  the  gestures  of  the  Mudents  and  of  the  other  patients  near 
Iter.  We  hhall  presently  sec  that  the  view  l.-tken  of  Kuch  cases  involves 
importaHt  questions  as  to  the  pathology  and  scat  of  the  disease  by  which 
they  are  caused. 

In  some,  but  not  in  all,  c«es  of  aphasia  the  patient  loses  the  power  of 
expretsing  himself  in  other  ways,  as  well  as  in  speech.  There  is,  for 
example,  the  act  of  writing,  iiKapncity  for  which  ha*  recently  been  called 
"Agraphia."  A  person  who  is  aphmic  is  sometimes  able  to  make  all 
his  thoughts  known  with  his  pen.     Trousseau  relates  the  case  of  a  carrier 
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belonging  to  the  Paris  Halles,  who  came  into  th«  cormiliin|t  rooa 
Dialling  6igas  that  he  could  not  speak,  and  handed  in  a  note  in  whKh 
the  history  of  his  illness  was  detailed.  He  had  written  it  bimsetf,  lei 
it  was  perfectly  well  worded.  A  few  days  previously  he  had  Mddeoly 
lost  his  senses,  and  renuincd  unconscious  for  nearly  an  hour.  \Vb«n  he 
came  to,  he  had  no  paraljsb,  but  he  could  not  articulate  a  single  word.  In 
the  course  of  five  or  six  weeks  he  completely  recovered ;  but  what  «i 
remarkable  was  that  during  the  whole  course  of  the  disease  he  could 
manage  all  his  affairs  by  subsliiuting  writing  for  speech.  Such  cam  in 
Tcry  exceptional.  As  wc  shall  presently  sec,  paralysis  of  the  right  hand  » 
rery  often  present  in  those  who  have  aphasia  :  and,  of  course,  it  is  then  dilfi-^ 
cult  to  test  the  writing.  Trousseau,  however,  mentions  one  {■client, ' 
who  said  (W(  lo  everything,  and  who  was  unable  to  write  even  wiA 
tlie  left  hand.  One  way  of  ascertaining  whether  the  power  of  cotobininj 
leiters  lo  foim  words  is  preserved,  is  to  give  such  a  person  the  loose  wooden 
letters  tliat  children  play  with,  asking  him  lo  spell  his  name  or  to  pa 
together  a  sentence.  He  may  be  quite  incapable  of  doing  xo;  indeed  to 
may  not  even  be  able  to  pick  out  the  letters  that  make  up  the  one  of  t«o 
words  that  he  b  perliaps  able  to  articulate.  Trousseau's  patient,  for 
insian<:e,  whose  one  word  was  aui,  could  not  point  lo  the  letters  o,  u,  i,  in 
the  title  page  of  a  large  quarto  volume,  containing  those  letters.  Ind^, 
the  imiioirment  of  the  power  to  write  is  somettmes  very  marked,  who 
the  spc;«-h  is  comparatively  little  aflectcd.  Dr.  Jack.tun  records  the  case 
of  a  woman  who  could  talk  fairly  well,  altliough  .she  frequently  raiit 
mistakes  in  speaking,  and  called  her  children  by  many  names ;  but  wba 
told  to  sign  her  name  she  wrote  SuHittl  Sielaa  Sairfiu,  in  which  there  ni 
not  the  slightest  resemblance  to  the  real  name  either  in  sound  or  spelling; 
and  when  told  lo  write  her  addres  she  put  down  SuHfir  met  Is  met 
Una — lain.  We  .ihall  hereafter  see  that  if  there  is  much  impiairTneni  of  IM 
intelligence  the  value  of  agraphia  as  a  symptom  ts  much  diminished;  b<l 
both  Trousseau's  paiieni  and  Jackson's  appeared  to  have  full  posseMioa  \k 
their  rneiiial  faculties. 

Again,  it  has  been  shown  that  in  some  cases  of  aphasia  the  memory  of 
gtitures  is  lost.  'I'roui^Mrau  says  that  such  a  jutient  may  be  unable  to  /W 
en  the  fate  of  a  person  who  is  crting,  although  when  he  feels  grief  tie 
expression  of  his  countenance  shows  it  clearly  enough.  The  patieoi, 
I'aquct,  who  said  nothing  but  eousisi,  was  the  subject  of  the  fullowinr 
experiment :  Truu^ueau  first  held  out  his  two  arms  and  hands,  and  moved 
his  fingers,  as  though  he  were  playing  the  cUrionet,  and  asked  this  man  lo 
imitate  him.  He  immediately  executed  the  same  movements  with  perfect 
precision.  When  asked  whether  he  knew  that  the  attitude  was  that  of  a 
man  performing  on  the  instr\imcnt  in  quesiion,  he  would  assent  by  nodding 
his  head.  Vet,  when  told,  a  few  minutes  afterward,  to  place  hiiOKlf  ig 
the  very  larae  attitude,  he  seemed  to  think,  and  was  most  times  unable  : 
do  it.  ^,  al»o,  a  patient  whose  case  was  carefully  studied  by  Dr.  Scoresb 
Jackson  ("lidin.  Mrd.  J^itr."  1867)  was  found  to  be  totally  unable 
play  the  piano.  Hr  put  himself  in  the  proper  position,  and  placed  his 
fingers  on  the  keys,  but  he  could  not  play  a  single  bar,  not  cvcri  of  a  piece  of 
music  with  which  he  had  been  familiar  before  his  illness.  With  the  left 
hand  alone  he  managed  a  bar  or  two  very  slowly,  but  trans|y>M;d  several 
noic-i.  Yet  he  could  hum  the  same  hinc  pretty  well.  On  ihc  other  hand, 
games  of  skill  are  often  practiced  by  aphasic  persons  with  unimpaired 
accuracif.  Ur.  Scorcsby  Jackson  draws  special  attention  to  the  skill  with 
which  hi*  ]iatient  played  draughts ;  and  Trousseau's  man  Paquct  could  play 
ba<:kganimon  and  dominoes  perfectly,  knowing  all  the  tricks  of  those 
and  cheating  when  he  found  himself  losing. 
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THE  LOCAL  LESION    IN  APHASIA.  fill 

It  a  impoTtanl  to  notice  that  th«  very  words  which  an  aphasic 
patient  is  unable  lo  utter  are  pctli.'ctly  understood  by  him  when  s|x>keii 
by  another  pcnon.  I'his,  indeed,  is  but  in  illustration  of  a  broad  db- 
tinction  which  is  traceable  throughout  the  faculty  of  speech.  A  child 
Icanu  the  meaning  ol  u-otdt  iiddrcocd  to  it  by  others  long  before  it  can 
it^lf  Speak.  A  person  partially  acquainted  with  a  foreign  lungtie  lecog' 
nizes  many  word.s  if  »pokcn  distinctly  by  any  one  else,  which  he  would  have 
been  unable  to  rail  from  his  memory  if  he  wanted  thcna  in  conversation. 
Nay.  we  all  of  us  are  accustomed  to  a  far  wider  English  vocabuUry  in  the 
dailj  speech  of  others  th.in  wc  ourselves  make  use  of  when  we  oiinieK-es 
talk.  Adopting  terms  used  by  1>t.  Moxon,  we  may  uy  that  there  ix  a  great 
difference  between  "  incoming"  and  "outgoing"  language;  or,  following 
Dr.  Broadbcnt.  that  words  arc  to  be  considered  in  two  distinct  aspects, 
first  as  "  intellectual  symbols,"  and  then  as  "  motor  processes."  in  aphasia 
it  is  the  m/gnifg  tanguait  and  the  mo/or  protttstt  that  are  interfered 
with. 

Now.  there  are  evidently  two  wa)-s  in  which  such  a  limitaiiim  of  the 
aphasic  condition  can  be  accounted  for.  It  may  be  that  the  perccpiiun  of 
the  meaning  of  the  words  spoken  by  others,  and  the  uttering  of  wordi  for 
one's  self,  arc  respectively  iunctioDs  of  different  parts  of  the  brain.  Or, 
again,  it  may  be  that  both  "incoming"  and  "outgoing"  language  have 
their  scat  in  the  same  locality,  or  arc  both  of  ibcnn  functions  of  the  cerebral 
hcint^phcjcs  as  a  whole,  but  that  the  Utter  requires  for  its  execution  the 
intervention  of  some  subordinate  nervous  centres  which  have  nothing  to  do 
with  the  former.  The  second  of  thc>e  hypotheses  scenu  to  me  to  be  the 
correct  one ;  it  has  been  defended  with  great  ability  by  Dr.  Broadbent  in 
the  "  Ate4,-Chir.  TramafUont"  for  1871. 

Within  the  l.ut  ffw  ycari  it  lias  been  established  that  aphakia— including 
agraphia  when  ttui  i^also  ptetcnt — is  almost  invariably  dependent  upon  a 
i^ion  of  the  left  side  of  the  brain.  This  U  not,  perhapi,  a  new  discovery, 
for  Dr.  Marc  Dax,  of  Somraieres,  read  a  paper  on  the  xulijert  before  a 
Medieval  Congre?>^  at  Montpetlicr  in  1836,  but  the  pa|>cr  is  now  lost. 
However,  1  du  nut  suppose  that  any  pliyaician,  either  in  I'arix  or  in  London, 
wa»  acquainted  with  the  views  of  XI.  Dax  wlien.  in  iKtii.M.  Btoca  published 
in  the  "  Jiul/ttin  de  la  SimUU  Anatomiqut^'  a  cau  which  has  formed  ihc 
Starting  point  of  all  our  modern  knowledge.  It  may  .seem  strange  that 
the  aiNoeiaiiun  of  right  hemiplegia  with  lost  of  speech  e»:a|)ed  the  notice  of 
any  one  of  the  acute  clinical  observers  of  the  first  ludf  of  the  present  century ; 
but  it  W3.1  doubtless  incongruous  with  the  views  which  then  pre%-ailcd  b3 
to  the  cerebral  functions,  and,  indeed,  it  »till  remains  an  isolated  fact,  and 
one  that  needs  to  Im  specially  inveslijiated  and  explained.  The  existence 
of  sitch  an  aioociatiun  is  beyond  question,  and  can  at  any  time  be  determined 
by  (linii'al  observation.  If  a  number  of  hemiplegic  i>atients  be  taken,  it 
will  always  he  found  tliat  many  of  those  in  whom  the  fKiralysis  is  on  the 
right  wde  are  ijieecblt".  whereas,  probably,  every  one  among  them  whose  Icfi 
ami  and  leg  are  jiaraly/ed,  will  be  able  to  articulate  as  distinctly  as  is 
compatible  with  thecondttiouof  the  tongue  and  lips.  Moreover,  in  a  certain 
pTO|K)rtion  of  caies  apliasia  will  be  found  to  exist  wilhoui  any  paralysis, 
the  le»ion  being  then  almost  invariably  in  the  left  side  of  the  brain.  The 
exceptions  jutt  hinted  at  are  themselves  based  upon  a  rule,  namely,  this, 
that  in  lefl-fianded  |jenon»  loss  of  speech  goes  with  paralysis  of  the  left 
limbs,  and  not  with  that  of  the  right  limbs;  or,  in  other  words,  that  it 
depends  upon  diicwe  of  the  right  hemi.spherc  instead  of  the  left.  Cx.implcs 
of  such  an  ajnuciation  have  been  recorded  by  Ur.  Jackson  i^^Ated.  Tim<t 
«nd  Can..-  1866J,  Dr.  John  Ogle  V' Lanttt,  1S68),  and  Dr.  Wadham 
i;'St.  Giorge  t  Hespiiil  Hefartt"  1869J. 
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The  next  Tact  in  the  pathology  of  aphasU  is  that  h  is  caused  by  leuooi 
of  a  jnftiinilar  part  of  Ihc  surface  of  the  brain  oD  ihe  left  side,  and  can  oever 
be  the  result  ot  diitea^  limited  to  the  basil  ganglia.  Now,  Bouillaod  wu 
long  ago  led  by  clinical  oteervaiion  to  locate  the  faculty  of  language  in  ibe 
anterior  Iol>es  of  the  brain,  and,  indeed.  Gall  had  previously  suggested  the 
(tame  seat  for  it.  But  it  vrxs  not  until  3  second  case  of  M.  Broca's  ma  ftb- 
lishcd,  in  November,  iS6i,  (hat  anything  like  precision  of  local ixM ion  was 
arrived  at  in  regard  to  loM  of  speech.  The  caw  in  question  is  thai  of  a 
man  named  I^long,  afied  84,  who  arter  an  attack  of  apoplexy  lost  Ihe  power 
of  uttering  all  wortb,  with  ihe  exception  of  four,  although  he  knew  all  thu 
was  said  to  him,  and  could  make  himself  understood  by  gestures.  He  died 
at  the  end  of  a  year,  of  a  fracture  of  the  femur.  At  the  pa«t-moneii 
examination  ihc  posterior  third  or  the  second  and  tliat  of  the  third  lefi 
frontal  convolutions  were  found  to  have  been  destroyed  by  softening,  their 
place  being  ocupied  by  a  collection  of  fluid  in  a  cavity,  the  walls  of  whidi 
were  of  .in  orange-yelluw  color,  from  the  presence  of  altered  blood. 

Ever  since  the  third  left  frontal  has  been  known  as  Broca's  convolutioa. 
and  (he  majority  of  [lathologist!*  liave  maintained  that  aphakia  is  tlwip 
dependent  iqwn  a  lesion  involving  it,  or  at  lea.st  affecting  some  ckMdy 
adjacent  part  of  the  surface  of  the  same  hemisphere.     Now,  this  doctriie 
involves  two  distinct  statements.     In  the  6rst  place,  it  asterts  that  m>  lis- 
case  of  Ihe  corpiu  Mriatum,  or  even  of  the  white  subsiance  outride  it,b 
capable  of  causing  lost  of  i|>eech.     The  general  accuracy  of  this  asteruM  ii 
sufticicntl^  indicated  by  the  fact  that  cerebral  hemorrluge,  in  the  powioii 
in  which  it  usually  occurs,  constantly  leaves  the  s|>ee<;h  unimpaired.    -W 
in  1876  Dr.  Itroadbent  was  able  to  say  ("Brit.  AfrJ.Jount.,"  i,  p.  456)tkilbr 
knew  of  no  cue  on  record  in  whi<:h  lesion  of  the  cor)m.«  striatum  not  exiefld- 
iog  higher   had  given  rise  to  this  symptom.      At    fint    Mght   such  a  CkI 
might  seem  inexplicable,  .lince  it  is  dtmcult  to  see  how  any  effect  can  be 
produced  by  destruction  of  a  convolution  which  may  not  c<]ually  follow  ibc 
division  of  those  conducting  fibres  which  connect  ti  with  the  bual  gang!)*. 
or  even  with  the  s[)inal  centres.     I  do  not  know  of  any  writer  who  te 
grappled  with  ihis  difficulty,  except  Dr.  Broadbcnt  himself.     He  bettiw 
that  there  arc  two  distinct  routes  hy  which  impulses  {kiss  from  Bnxi'tdW 
voluiion  to  the  ner\-c  nuclei  in  the  pons,  medulla  oblongata,  and  medoBi 
spinalis.     One  is  the  straight  i>ath  through  the  left  corpus  sitiatam,  tk 
other  is  b}r  commissiiml  fibres  which  go  to  the  third  frontal  convolution  on 
the  opposite  side,  and  thence  down  through  the  right  cor]>us  sirialum.   S9 
long  as  either  of  these  routes  remains  open,  speech  is  possible  ;  it  bc)n|,of 
course,  assumed  that  the  nuclei  on  opposite  sides  are  so  closely  assocuicd 
together  by  cross  connections  as  to  be  set  in  action  simultaneously.   It 
may  be  noted,  as  one  inference  from  Ur.  Broadbeni's  hypothesis,  that,  if 
hemiplegia  and  aphasia  occur  together,  the  lesion  must  be  one  which  eitba 
involves  simultaneously  Brock's  convolution  and  the  corpus  striatum,  of  the 
affects  an  extensive  area  of  the  hemisphere  in  the  neighborhood  of  Ihe  fmut 
of  RoUndo.     Whichever  is  the  case,  the  cause  of  the  disease  must  aliacal 
always  be  obstruction  of  ihc  Sylvian  artery,  whether  by  embolism,  thrca- 
bosis,  or  syphilis.     Now,  1  have  already  pointed  out  at  p.  491  that  whertai 
the  central  ganglia  inevitably  undergo  softening  when  their  blood  supply 
from  that  artery  is  cut  off,  the  convolutions  may  fail  to  present  any  obrio* 
morbid  change,  although  the  interference  with  their  circulation  may,  nevn- 
Iheless,  have  been  quite  suthcient  to  impair  their  functions.   In  other  words, if 
in  making  .in  auioi>sy  one  should  overlook  plugging  of  the  Sylvian  arter>— 
and  until  lately  ii  was  not  usual  for  pathologists  to  devote  special  jttcnttoo  10 
the  condition  of  the  cerebral  vessels— one  might  easily  suppose  thai  the  onlf 
disease  was  situated  in  the  corpus  striatum,  and  that  this  had  caused  the 
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aphasia.  In  July,  1877,  I  nvule  an  autop«]r  in  which  it  wooM  have  heen 
quice  posiMe  10  commit  tht«  mUtake;  ilie  [luiient  vias  aiihasic,  and  the 
oDiy  obviuuti  tettion  of  the  brain  was  in  the  cor|iits  itriatum,  uut  the  Sylvian 
artery  contained  an  emUoIitm  at  its  very  con)tneni:ement. 

In  the  !(e<;ond  |>!ace,  the  doctrine  referred  lo  in  the  commencement  of  the 
last  paragraph  involves  the  asterlion  that  aphu-sia  cantiui  he  cjimed  hy  a 
lesion  of  any  pait  of  the  surface,  even  of  the  lel^  heini.tphere,  with  the 
exception  nf  the  third  frontal,  or  at  least  of  some  immediately  adjacent, 
convolution.  Now,  it  may  be  that  this  petition  h  not  a-s  yet  completely 
estublikhed.  Case*  are  very  rare  in  which  a  morbid  rhange  i»  limited  (o  a 
single  spot  on  the  convexity  of  the  brain  with  sufficient  accuracy  to  throw 
any  I'Kht  upon  the  (]tieition.  If  it  be  softening,  it  ron*l  tie  due  to  obstnic- 
lion  of  a  lingle  branch  of  the  Sylvian  artery.  We  shall  hereafter  see  that  the 
effects  produced  b^  tumors  are  in  some  respects  fallatiotis.  1  shiill,  how- 
ever, have  lo  mention  n  case  in  which  the  occurrence  of  transitory  attacks  of 
aphasia,  in  a  woman  who  had  cancer  of  the  brcaKi,  led  to  the  suggestion 
that  she  had  a  secondary  nodule  in  the  third  frontal  convoUicion  of  the  IcR 
hemisphere  of  her  brain,  and  in  which  Iliis  diagnosis  wis  afterward 
verified  by  an  autopsy.  On  the  other  hand,  the  facts  cited  by  Trousicau,  in 
opposition  to  the  localization  of  aphasia  in  Itroca's  convolution,  or  in  its 
close  neighborhood,  seem  to  mc  of  very  little  value  ;  and  this  is  ihc  opinion 
of  Dr.  Broadbent  likcwiK,  who  said,  in  1871,  that  he  examined  into  all  the 
api>arenily  exceptional  cases  of  which  he  had  been  able  to  find  the  records; 
and  that  it  was  remarkable  how  large  a  proportion  of  them  broke  down 
tinder  careful  scrutiny. 

Reverting  now  to  the  theory  of  the  causation  of  aphasia,  we  have  to  ask 
how  it  can  be  that  lo%  of  speech  is  always  dependent  on  a  lesion  of  the 
sarfaceof  the  left  hemisphere,  except  in  left-handed  pcnons,  in  whom  the 
association  is  with  disease  of  the  corresponding  part  of  the  right  hemi- 
sphere. ])y  Trousseau  this  supposition  was  treated  as  an  absurdity, 
opposed  alike  to  analogy  and  to  common  sense.  And  I  believe  Dr.  Moxon 
was  the  first  to  throw  any  light  upon  it,  and  to  suggest  an  explanation 
which  has  virtual])'  been  accepted  by  almost  c%-cry  subsequent  writer.  His 
view  {■•Afft/.-CAir.  Rev.,"  1866)  is  that  the  two  halves  of  the  brain  are 
originally  symmetTical,  and  resemble  one  another  in  their  functional 
opacities,  but  that  in  the  course  of  education  one  side  only  becomes  stored 
with  those  ideas  of  associated  movements  which  arc  required  for  Ihc 
performance  of  bilateral  actions,  such  as  arc  concerned  in  speech.  Or,  as  he 
elsewhere  pats  it,  one  side  of  the  tongue ^/i/«  the  other;  just  as  the  right 
hand  guides  the  left  one  when  they  are  made  to  execute  similar  motions,  it 
being  notorious  that  this  requires  infinitciy  less  attention  than  the 
execution  of  opposed  motions  by  the  two  hands  respectively.  Dr.  Moxon 
does  not  more  fully  explain  why  the  process  of  education  should  take 
place  on  one  side  of  the  brain  rather  than  the  other;  and  this  has  been 
regarded  as  a  difficulty  by  some  later  writers.  But,  as  we  have  seen,  the 
usociaied  movements  which  make  up  the  act  of  writing,  and  in  which  only 
one  hand  is  concerned,  are  so  closely  connected  with  those  thai  constitute 
speech,  that  agraphia  very  commonly  accom|>anics  aphasia.  Now,  it  is  true 
that  ail  awn  do  not  learn  lo  write  ;  but  there  is,  perhaps,  no  savage  who  does 
not,  from  his  earliest  infancy,  become  accustomed  to  emjtloy  one  hand 
rather  than  the  other  in  gestures  by  which  he  supplements  speech  in  com- 
municating with  others.  And  it  was  a  suggestion  made  by  Broca  himself 
thai  this  preference  for  the  use  of  the  left  hem i.iphere  for  so  many  other 
purposes  led  to  the  education  of  convulutions  of  that  hemisphere  for  the 
"motor  processes"  concerned  in  speech. 

I  have  hitherto  confined  the  subject  of  aphasia  entirely  to  the  loss  of 
33 
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Dr.  Moxon  caWs  it; 


:  hjive  still  to  anV  whu  i 


"outgoing" 

ihc  retacioBs  of  liiis  offcctitui  to  that  otKcr  jwrt  of  the  faculijr  of  speech— 
"incoming"  language — which  coDsists  in  I  he  recognition  of  words  spokeeb; 
olhcr^.  Now.  many  modem  writers,  following  Ut.  Sanders  and  I>r.  Williint 
Og)c,  admit  a  tcpamie  variety  of  aphasia,  which  ihcy  term  amiuae  or 
emnemenie.  The  chnnictcri.-stic  xymptom  of  it  k,  ihey  say,  tlial  the  patient 
is  able  to  uitcr  words,  provided  that  he  has  first  hrard  them  spoken  br 
another  pcrv}n.  In  ftrt,  one  may  be  able,  by  prompting,  to  make  him  >pcu 
pretty  freely,  although  he  may  be  incapable  of  saying  anything  in  trply  to 
a  mere  question.  Now,  it  is,  in  the  first  place,  to  be  obeen-cd  thot  ilic  value 
of  this  lest  is  limited  to  those  coses  in  which  it  yields  a  positive  result.  If 
the  man  continues  altt^lher  speechless,  after  one  has  repeated  again  and 
again  the  word  or  the  sentence  which  he  Is  asked  lo  utter,  otic  gains  noibifig 
by  the  experiment.  That  the  memory  for  "incoming"  language  is  ■»( 
altogether  lost  may.  indeed,  sometimes  be  obvious  from  the  gestures  of 
inlelligencc  which  such  a  person  makes  if  the  right  word  is  suggested  to 
him,  and  from  his  strongly -marked  disscnl  when  other  words  are  subsiiiwed 
for  it.  Moreover,  in  those  cases  in  which  an  attack  of  aphasia  rapidly 
pasics  olT,  the  patient  may  be  able  to  give  a  complete  account  of  all  ihai 
occurred  during  his  illness,  and  to  state  that  his  power  of  thinking  n> 
altogether  unaffected.  Prof.  Lordal.  for  example,  who  once  suffered  In  thb 
way,  said  that  he  was  able  to  combine  abstract  ideas,  and  to  disiingunh 
them  accurately.  Being  accustomed  to  teach,  he  thought  over  the  subject 
matter  of  a  lecture,  and  found  that  he  could  depose  in  his  mind  the  chid" 
points  without  difficulty,  and  introduce  any  changes  that  he  pkased  in  thcii 
prder.     Me  thought  of  the  Doxology,  but  he  was  not  able  to  recolkd 

single  word  ol   it.     1  must  leave  it  to  the  roeUphyHcians  to  discn 

'  how  far  it  is  possible  for  the  mental  processes  to  be  carried  on  withoiil 

the  revival  of  words,  as  symbols,  in  the  consciousness.     But   I  think  it  it 

clear  that  in  M.  Lordal's  case  the  fault  lay  in  the  machinery  of  exprcauca 

alone. 

Again,  when  aphasia  is  incomplete,  so  that  the  patient  can  utter  oiK«r 
iwi)  words,  and  uses  them  in  answer  to  every  question  that  may  be  pu)  ID 
him,  he  is  often  perfectly  conscious  of  the  mbiakcs  that  he  cocBmitt. 
Kvery  physician  has  seen  such  cases,  and  will  remember  the  shake  of  the 
head,  the  puzdcd  look,  the  smile — half  amusentent,  half  vexation— tbt 
re[)eated  attempts  to  find  the  right  word,  the  beam  of  aatbfactioo  if 
chance  it  at  last  comes  off  the  tongue. 

These  lacts  seem  to  me  to  prove  beyond  dispute  that  the  memory 
language  may  be  unimpaired  even  when  there  is  complete  aphasia.  N'o« 
let  us  look  at  the  other  side  of  the  question.  Many  paiiertts  aflected  with 
IKkrlia)  aphasia  go  on  uttering  the  same  word  for  months  or  years,  wlthoDl 
seeming  to  know  that  anything  is  aroiss  with  them.  Trousseau  studied 
very  carefully  the  case  of  an  artist  who,  according  lo  his  own  accouU, 
suffered  from  nothing  but  failure  of  speech,  being  able  to  undcntand 
perfectly  all  that  he  read,  and  being  in  full  possesdon  of  his  intellect.  It 
turned  out  that  he  made  the  grossest  mistakes  in  readinjj  aloud,  thatbt 
wrote  one  word  for  another  without  being  aware  of  it,  and  thai  when  a?ied 
to  sketch  a  human  figure,  he  drew  like  a  child  who  had  never  bt^trn  Ltugbi. 
The  same  writer,  referring  to  another  case,  lays  stress  on  the  fact  that  the 
patient  who  read  the  newspaper,  and  cxprcsae<I  by  signs  tlwt  he  tindentood 
It  perfectly,  was  nevertheless  in  the  habit  of  reading  tlic  sheet  over  and  over 
again  in  the  same  day.  And  a  girl  who  was  under  his  care  had  for  a  yeat 
one  book  in  her  hands — a  religious  work,  tlie  "Month  c/Afary"—«a& 
almost  always  read  the  same  page.  He  suggests  that  a  very  good  test  of 
the  understanding  of  an  aphasic  patient  is  lu  take  up  a  book,  and  to  read  a 
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few  Vmti,  telling  the  patient  to  follow  with  hb  eyes,  and  to  tarn  over  at  the 
proper  moment.  The  artut,  whoK  case  hu  already  been  referred  to, 
could  never  do  this corrnrtly.  From  the«e  obtervationtt  Trousseau  concludes, 
in  s|)iic.of  the  (acts  rnenitoned  in  the  previous  paragraph,  that  in  Aphasist 
there  is  not  merety  loits  of  ti>cc4:h,  txit  nl.io  impairment  of  the  intelligence. 
But  it  seeritt  to  me  that  lht«  writer  did  not  Mifficicnily  bear  in  mind  the  fact 
that  the  lesions  which  caatc  a|>ha»ia  arc  in  most  ciLtes  such  as  interfere  with 
the  supply  of  hlood  to  a  large  part  of  one  hemisphere  of  the  brain.  We 
have  seen  that  when  this  symptom  i%  as^oriutcd  with  hemiplegia  it  is  aintost 
inrariably  (le|>en(jent  upon  obMniction  of  the  trunk  of  the  Sylvian  artery. 
A  good  illustration  of  the  principle  that  in  such  ca*e  other  xymptoms  may 
lie  present  which  tuve  no  neccwary  connection  with  the  aphaua,  is  affortlcd 
by  the  fact  that  there  is  often  anosmia — low  or  impairment  of  smeli^ 
in  the  corresponding  mntril.  In  the  '^  Med.-Ckir.  TrantatlwHs"  for  1870, 
Dr.  William  Ogle  refers  to  seven  instances  of  this:  he  supposes  that  the 
so-called  external  root  of  the  ollaclory  bulb  becomes  "  implicated  when  it  is 
paning  to  the  floor  of  the  figure  of  Sylvius."  Dr.  Ferrier's  suggestion  that 
softening  extends  to  the  lu/ncu/um  formt  Ammeitis  (which  he  imagines  10  be 
the  centre  of  smell)  appears  to  be  inadmissible,  »nce  that  sCmcturc  tics 
beyond  the  area  of  distnbulion  of  the  Sylvian  artery. 

Tin;  iiUL-stion,  therefore,  i.s,  not  what  degree  of  effect  of  understanding 
may  l«  found  in  aphasic  (lalient^  but  whAt  amount  of  intelligence  ihey  arc 
<-a|iat>le  of  retaining.  Instances  of  pure  aph.-tMa,  unattended  with  paralysis 
of  the  timbx,  aje  especially  worthy  of  study  in  reference  to  this  qtmiion.  I 
think  it  will  be  found,  tnai  while  the  luwt  of  sjKcch  is  often  absolute,  the 
memory  may  in  such  ca-vs  be  unimpaired. 

On  the  other  hand,  one  is  constantly  seeing  patients  with  right  hemi- 
plegia who  go  on  for  ycart.  uiinble  to  utter  a  singk-  word,  or  to  communicate 
in  any  way  with  their  dearest  relations.  It  would  be  a  Kid  thing  to  suppose 
that  sMch  iicr>on5are  really  in  possosion  of  all  theii  mental  faailtics,  and 
that  they  are  living,  as  it  were,  imprisoned  within  nn  iron  mask.  We  may, 
I  think,  di.imi»i  .such  a  notion.  Indeed,  it  is  certain  that  those  who  suffer 
from  left  liemiplcgia,  dependent  upon  any  exicn.-ave  lesion  of  the  right 
hemi.sphere,  manifest  an  equally  marked  impairment  of  intelligence,  although 
they  are  not  deprived  of  s|>ce<:h. 

Theae  ronsidemions  have  led  me  to  the  concltixinn  that,  although  loss  of 
s|iee(:h  is  often  aKtociated  with  the  inability  to  understand  "incoming" 
langtBge  or  to  recognize  mistakes  made  in  "outgoing"  language — and  I 
think  it  v,-<nild  be  convenient  to  transfer  the  use  of  the  tcnn  amnesia,  so  as 
to  make  it  comMfwnd  with  this  condition — yet  the  two  things  are  ewcniially 
independent  of  one  another,  and  the  latter  indicate*  the  existence  of  a  lesion 
extending  far  beyond  the  limits  of  Broca's  convolution. 

I  luve  recently  found  that  Dr.  Broadbcnt  has  arrived  at  the  same  con- 
clu.Hio»  ("^|/>rf.-C4/>.  Tram.,"  187a,  p.  174).  He,  like  m)^lf,  is  firmly 
convinced  of  the  tnith  of  Urora's  theory,  ft>  far  a»  i-»in<:eTns  the  seat  of  the 
lesium:  which  are  attended  with  aphasia,  when  it  occurs  inde[)cndently  of 
any  failure  of  intelligence,  'i'his  theory,  however,  i*  very  far  fnrai  implying 
ihai  the  whole  of  the  faculty  of  language  is  loralijied  in  any  one  part  of  the 
hcmiipherej.  It  only  aNwrts  that  a  certain  s[x>l  in  the  letl  hemisphere 
contains  machinery,  without  the  use  of  which  a  ])er>un  cannot  utter  wordsi 
nor,  indeed,  convey  his  thoughts  to  the  i>en  in  writing. 

There  ct  yet  another  point  of  view  from  which  it  is  necesnry  to  consider 
the  pathology  of  a{>ha.Ma ;  namely,  as  to  whether  this  symptom,  when  oc- 
curring in  |)en»ons  of  unsound  mind,  is  necesNarily  dependent  u|)on  a  lesion 
in,  or  even  upon  fiinctional  disturbance  of,  Broca's  convohition.  It  seem* 
to  me  tliat  sikH  a  conclusion  is  rciy  doubtful.     Ur.  B.xttian  mentions  the 
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caw  of  a  lunatic  who  did  not  utter  a  single  word  for  several  j-ean,  txcqt 
during  two  brief  intervals,  once  u-hcn  he  had  an  aCUrk  of  ptairis>- ttai 
lasted  some  days,  and  once  when  he  n-as  suffering  from  toothache.  \oA  Dt. 
Forbes  Winslow  relates  a  similar  instance  :  a  jjcrson  who  had  liecn  iimuc 
for  fifty-two  years  did  not  speak  during  thirty  years,  but  recovered  f^axk 
and  answered  iiuestiom  perfectly  well  during  the  last  fifteen  yrats  «  te 
life.  In  such  cases  there  is  surely  no  reason  (o  suppose  that  any  local  Icum 
was  present. 

The  same  obsen-ation  may  be  made  in  reference  to  some  of  the  cao 
which  Trousseau  gives  as  examples  of  aphasia;  for  instance,  that  of  the  b>l; 
who  was  wont  to  welcome  her  visitors  by  exclaiming,  fii'g,  animal,  stuf^fni, 
while  she,  ncveithclos,  seemed  not  to  understand  the  meaning  of  (he  tnialluii 
expressions  which  she  used.  And,  a^n,  it  is  applicable  to  an  cxua^d 
supposed  agraphia,  occurring  in  a  lunatic  at  Broadmoor,  which  has  ban. 
recorded  by  Or.  llastian.  'Phe  inability  to  write  was  of  an  "  amnesic  "  tytej 
and  seems  to  me  to  have  been  merely  one  of  the  manifestations  of 
insanity.     ("  The  Brain  as  an  Organ  of  Mind,"  3d  cd.,  p.  660-) 

c.  Apoplsxt. — Remarkable  changes  have  occurred  in  the  meaning  of  tie 
term  ai>op1exy.  From  having  originally  signified  a  "stroke,"  in  which  the 
patient  falls  like  an  ox  struck  down  by  the  butcher,  it  became  applied  to  ibe 
effusion  of  blood  upon  the  brain,  which  was  found  to  be  the  most  comBOn 
cause  of  such  attacks,  and  this  use  of  the  word  was  afterward  extended  ><> 
hemorrhages  in  other  parts,  so  that  pulmonar)'  ajioplcxy,  retinal  3popfeI^ 
and  apoplexy  of  the  suprarenal  capsules  were  spoken  of.  There  b.  hov- 
ever,  no  advantage  in  employing  apoplexy  as  a  mere  pathological  synonra 
for  "cerebral  hemorrhage, "  a  term  which  is  itself  both  convenient  i»i 
des'oid  of  any  second  meaning.  But  in  clinical  medicine  it  is  extrCBKljr 
desirable  to  have  a  name  for  that  form  of  coma  which  is  due  to  distutbosct 
of  the  cerebral  circulation  from  some  local  cause  acting  within  the  cranitl 
cavity — as  distinguished,  I  mean,  from  mere  failure  of  the  heart's  actioo  od 
the  one  hand,  and,  on  the  other  hand,  from  narcotic  or  alcoholic  poisoning, 
uraemia,  epilepsy,  or  external  injury  ;  and  for  this  purpose  the  word  apo- 
plexy appears  to  be  altogether  suitable  and  convenient.  A  long  chain  cf 
authorities,  including  some  of  the  most  distinguished  names  in  mcdicd 
literature,  might  be  quoted  in  favor  of  a  somewhat  similar  applicatxa 
of  it. 

Sympfoms. — A  patient  in  an  apoplectic  fit  lies  "deprived  of  sense  and  no- 
tion." He  cannot  be  roused,  but  there  may  be  varying  degrees  of  inwinsiUlitf. 
Sometimes  the  well-known  voice  of  a  wife  or  son  may  elicit  ao  uninielligibfe 
muttering  or  growling  sound  in  reply,  or  the  application  of  a  spoon  to  ihe 
lips  may  ijausc  ihem  to  be  closed  and  the  iccih  to  be  clinched  in  autotoaiK 
refusal  of  food  ;  or  one  hand  may  be  used  to  rub  or  scratch  the  side  of  tbe 
face  or  body.  More  often  no  such  indications  of  cerebral  activity  presciil 
themselves ;  the  limbs  remain  in  whates'cr  position  ihcy  may  happen  10  fill 
into ;  the  respiratory  movi-meris  and  the  beatings  of  the  heart  akine  sbaw 
that  life  rcmams.  The  pupilsare  generally  tor]>id. and  sometimes  altogether 
insensitive  to  light ;  they  are  sometimes  equal  and  of  normal  siie,  sometimes 
both  dibtcd  or  both  minutely  contracted,  Bomctimcs  unequal,  one  being 
dilated  iind  the  other  contracted,  llie  conjunctive  can  often  be  touched 
without  any  rellcx  movements  being  exerted  in  the  eyelids.  Pinching  Of 
pricking  the  skin  seldom  leads  to  any  manifestation  of  consciousnem,  but 
sometimes  the  hand  or  the  foot  is  drawn  away,  and  so  one  may  t>e  able  lo 
make  out  that  one  side  of  the  body  is  withdrawn  from  nervous  influetKt 
more  completely  than  the  other  side.  Or  it  may  be  found  tlut  when  tbt 
upper  limbs  arc  lifted  and  allowed  to  drop  upon  the  bed,  one  is  adejud 
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weight ;  or,  on  the  olhcr  hand,  the  arm  and  the  leg  on  oneridc  may  l>c  rigid, 
those  on  ihr  opjiositc  wdc  may  be  relaxed.  Wc  shall  presently  see  that  such 
indications  of  iiniljteral  mischief  are  of  considerable  di.igniMtir  im{)orun<:f, 
and  another  similar  dign,  «-hich  may  sometimes  be  noticed  when  it  U  im- 
possible to  make  out  tl)e  presence  of  hemiplegia,  u  the  conjugate  deviation 
of  the  eyes  described  at  p,  50a. 

In  the  foregoing  dtfcription  of  an  apoplectic  seizure  1  have  not  ailemplcd 
to  arrange  the  various  symptoms  in  a  systematic  way,  tnit  have  rather 
endeavored  to  follow  such  an  order  as  would  be  likely  to  be  adopted  by  a 
medical  man  when  italled  to  examine  an  actual  patient,  llie  appearance  of 
the  countenann:  varies  greatly  in  diRerent  otses ;  sometimeN  it  is  jhtte,  some- 
times congested  and  of  11  purple  color,  with  lividity  of  the  lipt  and  tongue ; 
the  features  are  o^en  Ittrgid  and  swollen  i  the  forehead  anid  cheeks,  and, 
indeed,  the  whole  Hirface  of  the  body,  may  brjiallnfl  jn  p^p'""*^",  which 
nturatR^  the  linen  and  stands  in  large  drops  upon  cxposcdpJlTtrvnhe  skin. 
The  temperature,  as  measured  by  the  thermometer,  hM  been  rarefiilly  inves- 
tigated by  Bon  me  ville.  lie  finds  that  there  is  at  lirst  a  slight  fall,  amount- 
ing to  about  t**  Fahrenheit.  In  rapidly  fatal  cases  thiscontmuesuniil  death, 
but  if  life  is  prolonged  the  temperature  rises,  and  for  scleral  days  it  may 
remain  at  aboat  100^.  When  death  occurs  at  an  interval  of  more  than 
ten  hours  from  the  commencement  of  the  attack  it  may  be  preceded  by  a 
rapid  cicv-ation  of  temperature.  1  believe  that  this  was  6t$l  noticed  by  Dr. 
Hughlings  Jackson  ;  it  is  alw3)-5  to  be  reg.irded  as  a  x'cry  unfavorable 
sign.  1  have  notes  of  one  case  in  which  the  thermometer  registered  107*. 
When  recovery  is  to  take  place,  the  lemper^iure  commonly  returns 
to  the  normal  point  two  or  three  days  after  the  commencement  of  the 
attack. 

The  pulse  may  be  either  iiKreasrd  or  diminished  in  freiiueni.y ;  the  jnog- 
nosis  is  bad  if  it  is  greatly  above  or  greatly  below  the  average,  say  )k.-Iow 
60  or  above  1  ao,  but  the  converse  is  not  necessarily  true.  Dr.  Jackson  men- 
tions an  instance  in  vhirh  the  pulse  was  73  within  live  hours  of  the  death  of 
the  patient,  the  rate  of  the  breathing  being  14  in  the  minute.  Asa  rule,  the 
pulse  becomes  more  rapid  as  the  case  goes  on  toward  a  fatal  termination;  IkiI 
the  worst  sign  of  all  is  irregularity  of  the  pulsations  of  the  heart,  a  sticceioion 
of  mpid  beats  being  followed  by  a  scries  of  bc.ils  at  long  intcnaU,  or  (lie 
heart,  perhaps,  stopping  altogether  for  a  brief  space.  Formerly,  great  ilreis 
was  laid  upon  the  "  full  "  and  "  laboring  "  character  of  the  radul  piibe  in 
apoplexy,  and  it  was  supposed  to  be  a  proof  of  the  necessity  for  vrnen::ction. 
We  DOW  know  that  the  high  arterial  tension  which  causes  it  depends u{x>n  (lie 
presence  of  chronic  renal  diMrasc. 

The  breathing  is  sometimes  infrequent  ;  there  may  be  as  few  iu  three  or 
four  respirations  in  (he  minute.     Toward  the  last  it  often  h.ip[M;ns  (hat  the 

ticnl  cease*  lo  breathe  for  perhaps  a  minute,  and  a  pitplc  Hush  diffuse*  itself 
iver  the  countenance,  but  afterward  a  deep  breath  is  again  drawn,  the  fate 
resumes  its  natural  color,  and  (he  respimtion  goes  on  as  before.  This  may 
be  repealed  several  times,  until  a(  length  a  final  pause  occur*  ;  (he  heart  may 
then  go  on  beating  for  a  considerable  length  of  lime,  but  at  lengtli  i(H  pul- 
sations cease  and  the  patient  is  dead.  In  some  cases  one  may  olMcrve  a 
remarkable  modification  of  the  ratio  between  the  breathing  and  the  pvibe, 
which  is  known  as  the  Cheyne.Slokcs  respiration. 

But  in  tiutny  c^scs  the  way  in  which  apoplexy  destroys  life  i.i  by  a  gradual 
increase  of  obstniclion  to  the  breathing,  which  seems  gaterally  to  depend 
Upon  a  concurrence  of  several  distinct  causes.  One  of  theM  is  very  often 
the  supervention  of  an  o:dematoiH  piKumonia,  beginning  in  the  bases  of 

c  lungs  and  spreading  u|>«-aTd  through  the  bark  parts  of  (hose  organs. 

Qolher  is  the  accumulation  of  a  thin  secretion  in  the  air  passages,  which 
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become  beaien  ti)>  into  a  rioih  by  the  inhaled  air,  and  may  compleldjr  fill 
the  main  bronchi,  and  even  the  tr.)i-h(;a.  It  is  probable  thai  ibc  pa«triii^«ui 
of  (his  fluid  iji  often  tlw  renitt,  in  pan,  of  an  irritation  sci  up  by  ilte  enmixt 
of  fluid  iiDumhnient ;  for  when  a  polienl  i^  comatose,  nulk  antj  beef  lei  jsd 
brand)'  arc  very  apt  to  run  down  into  the  larynx  writhoul  giving  riae  tour 
warning  con^h  or  »en»aiion  of  choking.  But  1  tliink  thai  there  can  Ic  no 
doubt  ibai  uiiother  iin]M>n3nt  factor  in  its  production  is  ibc  inipediiaeni  to 
the  act  uf  [t^[>irjiion  which  is  due  to  paralysis  of  the  tongue  and  lauas. 
Every  one  who  has  made  jiMiii- mortem  examinations  on  the  bodies  of  iIkik 
who  have  1>een  sulTocated  know«  how  larme  a  (|uantity  of  frothy  (lind  k 
found  in  the  air  pusoxes,  even  when  death  has  been  rapid ;  but  an  uo- 
pleciic:  patient  may  lie  fur  days  in  a  condition  in  which  there  iacoRodenUe 
mierference  with  the  breaihinK,  a»  is  shown  no(  only  by  the  livtdiiy  ot  hit 
countenance,  but  also  by  (he  &ct  that  the  entrance  and  exit  of  air  are  eidi 
acconi|ianied  by  a  noi^,  «  hich  b  commonly  called  tierier.  The  caiaes  Ikt 
lead  to  the  ocinirrence  of  thi»  sotind  were,  1  think,  lirsi  clearly  pointed  od 
by  Dr.  Bowles,  of  Folkeitone,  in  the  "  MtJ.-Chir.  Trans."  for  i860.  He 
admits  that  wlien  the  mouth  is  partially  open  (he  %aH  palate  sometimes  drofa 
upon  (he  tonjEue  and  vibrates  an  (he  air  rushes  in  beneiitb  it.  But  be  ascrixt 
lar  more  importance  to  a  clian^c  in  the  position  of  Che  tongue  itself:  hr 
shows  (hat  when  the  month  falls  ojien,  the  point  of  attach  men  (  of  the  liiicuil 
muscles  to  the  symphysis  is  carried  backward,  and  he  thinks  that  (he  loi^ 
then  <:omes  into  contact  with  the  posterior  wall  of  the  phar^-nx.  As  tni){tit 
be  eipecled,  this  is  especially  apt  to  occur  while  the  (atient  lies  supine.  Dt. 
Bowles  finds  that  turning  him  over  upon  hb  «dc,  with  the  mouth  imrlined  ui 
that  tlic  saliva  and  other  secretions  can  drain  away  from  il,  oftt^n  taium  ttx 
entire  dl-iJpj>earanoe  ofstertor,  and  may  be  followed  by  a  decided  im|inne- 
men(  in  some  of  the  other  symntoin.s.  When  tlw  breuhing  is  noi»y,  the 
cheeks  are  often  pufTed  nut  at  each  expiration.  In  consequence  of  paralfoi  of 
the  bociinaior  muscle;  this  is  of  no  significance,  however,  untem  it  be  ai 
suggesting  an  unfavoi!ible  prognosis. 

The  Juration  of  an  apoplectic  seiturc  is  very  variable.  In  some  exceed- 
ingly rare  instances  death  takes  place  a  few  minutes  after  ihc  ixe- 
menccment  of  the  cerebral  symptoms.  Thus  Dr.  Jackson  mentions  the 
case  of  a  woman  who  was  sitting  at  the  tea-table,  when  she  stup^icd  in  tbt 
middle  of  a  laugh,  cried  out,  "  Oh,  my  head !  "  fell  bock  in  her  chair,  kA 
died  within  live  minutes,  at  the  most.  Aliercrombic  ^el^(c^  a  similn 
occurrence  in  a  woman  who  was  one  evening  attending  a  crowded  mi-ctinj^, 
and  who  seemed  to  be  in  perfect  health.  Toward  the  conrlu^iion  Ae 
uttered  n  loud  and  convulsive  scream,  and  fell  down  insensible.  She  ■» 
immediately  carried  out,  and  was  seen  by  Dr.  Macaulay,  who  happened  to 
be  present.  He  found  her  pale  and  altogether  unconscious,  and  within  fire  , 
minutes  she  was  dead.  In  each  of  these  cases  the  blood  was  found  cfhix^l 
under  (he  arachnoid.  In  1864,  (here  vras  brought  to  Guy's  ilmpil^l 
the  body  of  a  woman  who  had  died  almost  instantaneously  as  «he  wu 
returning  home  from  the  theatre  with  her  children ;  in  Umt  instance,  alw, 
a  large  quantity  of  blood  had  been  poured  out  over  (he  sides  and  Ixase  ai 
the  brain.  But  some  years  ago  I  nude  an  autopsy  in  a  case  in  which  d«(!i 
had  lakcn  place  nearly  as  (|uick1y,  and  in  which  (here  was  a  large  ctoi 
within  the  left  hemisphere,  bursting  into  (he  iuteral  ventricle.  The  patien 
a  man,  aged  forty-one,  was  in  a  surgical  ward  for  some  laryngeal  atTccti' 
and  sent  down  to  the  dispensary  to  fetch  the  medii*ines ;  aw  his  way  be  ' 
A  fie,  became  comatose,  and  died  within  ten  minutc:t.  One  would 
expected  that  hL-morrhagc  into  the  ]>ons  should  often  i^ame  instantan< 
death.  But  Dr.  Jackson  remarks  that  he  has  never  seen  nich  a  case,  allhoogh 
he  has  known  a  woman  lie  deeply  comatose  for  some  hount,  in  whom  tbis  part 
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the  brain  was  hollowed  out  into  a  mcrr  shell.  In  the  most  rapidly  fiual 
_^  sc  of  A  clot  in  (he  pons  that  I  find  recorded  at  Guy's  Ho«ipital,  death 
"occurred  in  forty  minutn ;  Ivro  patients  lived  each  for  tvro  hours,  one  nine 
hoors  and  a  half,  one  thirteen  hour^,  one  sixteen  hours,  and  one  two  days. 
Meningeal  hemorrhage  also  seems  constantly  to  prove  fatal  within  forty-eight 
hourt.  But  in  the  ordinar>-  form  of  apoplexy,  in  which  blood  is  effused  into 
the  neighborhood  of  the  coqius  striatum,  life  is  often  maintained  for  a  much 
longer  |>eTiod.  I  have  notes  of  twelve  cases  in  which  death  did  not  occur 
untd  between  the  second  and  the  seventh  da>'s ;  and  of  six  coses  which 
terminated  ai  ihc  end  of  ten,  twelve,  thirteen,  sixteen,  nineteen,  and 
again  nineteen  days,  respectively.  It  is  worthy  of  rcmarlc  thai  two  among 
these  six  cases  were  examples  of  what  I  believe  to  be  a  very  rare  occur- 
rence, namely,  The  formation  of  a  clot  within  the  substance  of  the  brain, 
which  was  large  enough  to  destroy  life,  but  which  yet  failed  to  reach 
either  the  lateral  ventricle  or  the  surface  ;  and  in  3  third  case  the  scat  of  ihc 
hemorrhage  was  altogether  exceptional,  being  the  interior  of  one  po»tctior 
lobe. 

But,  as  1  have  already  remarked,  an  apoplectic  attack  does  not  neces- 
sarily prove  fatal.  In  many  cases  consciousness  is  regained.  This  always 
takes  place  more  or  less  gradually.  After  a  few  hours,  one  is,  perhaps,  able 
to  rouse  ihc  patient  so  that  he  will  give  his  name,  although,  when  left  to 
himself,  he  slill  takes  not  the  slightest  notice  of  anything  that  goes  on 
in  ihc  room.  For  several  days  he  generally  remains  drowsy  and  apathetic, 
or  his  ideas  may  be  confused  and  pcqtlcxed  ;  or  he  may  even  be  delirious, 
talking  incoheiently.  and  ihrowing  himself  oul  of  bed.  In  such  cases,  how- 
ever, the  prognosis  is  not  good,  in  spite  of  the  face  that  the  coma  has  passed 
oflT.  Nolhnagel  says  il  is  exceptional  for  recovery  lo  occur  if  insensibility 
persists  for  as  long  as  forty-eight  hours.  In  cases  which  terminate  favorably, 
as  (he  patient  regains  consciousness,  the  symptoms  of  local  damago  to  the 
brain  become  manifest,  of  which  the  most  important  is  hemiplegia,  with  or 
without  aphasia. 

Onset. — Hitherto,  I  have,  as  &r  as  poasible.  avoided  saying  anything  about 
Ihc  way  in  which  an  apojrfcctic  attack  begins.  Etymological  ly,  its  com- 
Dienccmeni  ought  to  be  sudden ;  the  patient  falling  down  in  an  instant,  as  if 
struck  upon  the  head.  But  we  shall  presently  sec  that  in  the  cases  now  under 
consideration  such  a  seizure  comparatively  seldom  occurs.  The  older  writcn 
laid  great  stress  vipon  certain  symptoms  which  they  believed  to  be  frequent 
precursors  of  apoplexy,  and  which  they  therefore  designated  "warnings"  or 
"  roolimina."  But  under  these  names  they  included  a  great  variety  of  com- 
plaints, without  any  definite  limits  as  to  time:  an  epistaxis,  for  instance, 
happening  sereral  months  before  the  cerebral  attack ;  or  an  ecchymosis  ot 
the  conjuiKliva,  perhaps  the  result  of  a  violent  effort  in  coughing  or  sneez- 
ing ;  or  even  the  frequent  recurrence  of  giddiness  or  headache  in  a  person 
advanced  in  years.  These  last  symptoms,  indeed,  are  not  unlikely  to  be 
due  to  a  morbid  condition  of  the  blood  veiseU  of  the  brain,  which  may 
presently  lead  to  their  rupture;  and  the  local  patches  of  softening,  which 
we  have  seen  to  be  more  direct  effects  of  such  vascular  changes,  afford  a 
ready  explanation  of  other  nervous  disorders— such  as  thickness  of  speech, 
diplopia,  partial  ptosis,  sensttions  of  numbness  and  formication  in  the  hand 
ot  in  (he  fingers,  partial  loss  of  power  in  the  arm,  or  dragging  of  the  foot — 
any  one  of  which,  if  occurring  in  an  old  man  or  woman.  Is  pretty  sure  to  be 
taken  as  threatening  the  supervention  of  a  scirurc,  even  though  it  may  after 
a  few  weeks  di-tipjiear,  leaving  the  patient  apparently  as  well  as  ever.  One 
cannot  altogether  reject  this  view  of  the  matter ;  but  il  is  to  be  remembered 
tliat  each  of  the  symplomi>  in  question  may  arise  from  other  causes,  and 
at  even  if  one  could  be  sure  that  they  were  due  lo  a  diseased  state  of  the 
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ccfebral  arteries,  it  would  not  necesstrily  follow  that  an  apoplectic  utitk 
was  about  lo  occur. 

On  the  other  hand,  the  very  same  symptoms  may  be  actually  reuiib  d  , 
cerebral  hcmorrbaxe,  a  vca&el  io  the  brain  having  already  ^iven  way ;  ui, 
unless  the  extravasation  remains  small  in   amount,   the   patient  is  wty 
likely  to  become  comatose  a  few  hours  later.     In  such  cases  it  i^  ohviotdf 
incorrect  to  ipeak  of  "warnings."     Ahercrombie,  many  years  aco,  pomiiA 
out  thai  cerebral  lieroorrhage  comixuratively  seldom  leads  to  suilden  loo 
of  WDse  and  motion,  or  (in  ottier  words)  to  the  classical  form  of  apopbtcic 
seizure.     A  very  preciiie  clinical  history  of  the  cases  io  which  extravDa- 
tion  of  lilood  IS  most  apt  to  be  found  is  given  in  his  celebrated  wmL 
Tlie  first  symptom,  he  says.  Is  a  pain  in  the  head,  which  may  be  so  vmIcm 
as  to  make  itie  patient  scream.     The  fux  at  the  same  time  t>eron>es  pit, 
iJte  body  cold,  and  the  pul:ie  ver>-  wealc ;  tliere  is  sickness,  or  even  vondi- 
ing;  and  he  may  fall  lo  ihe  itround  6unt  and  exhausted.     Often  a  di^ 
convulsion  occurs.     After  a  little  while  he  may  be  able  lo  walk  bone: 
he  is  <iuite  sensible,  but  oppressed ;  he  remains  cold  and  feeble,  with  aitt- 
erou.s  ]ullor  of  the  countenance.     By  degrees  he  recovers  his  «-aniiik, 
his  fact  regains  its  natural  ap))earance,  and  his  pabc  improves  in  strvi^nL 
Then  he  becomes  flushed,  he  answers  questions  slowly  and   heavily,  and 
gradually  he  sink.i  inlo  cuma,  from  which  he  very  seldom  recoven.    All 
siilncqui-nt  writers  have  recognized  the  truth  of  this  picture.     It  has  turn 
sIkiwii  that  after  fracture  of  the  skull,  when  the  middle  meningeal  arterj 
is  lorn  through,  a  very  similar  series  of  events  take  place ;  and  the  mat 
of  " ingravewent  apoplexy"  has  been  given  to  cases  which  run  indi  a 
courm:.     But,  until  ([uite    recently,  most  obsen-eis  have  regarded  thii  u 
only  one  form  of  the  disease,  and  have  sup|>o»ed  that  certbrJI  hcmorTtajt 
very  roramonly  t)e^'in.<i  with  sudden  coma.     It  is,  indeed,  the  fart  ihit  in- 
Knsibiliiy  it  uften  present  when  the  patient  first  comes  under  obxirvaiioa. 
Perhaps  he  \*  picked  up  in  the  street,  or  found  lying  on  the  Aoor,  or  a 
a  n-.-ttcr  cliut^t ;  or  the  seizure  may  have  come  on  during;  sleep,  ko  u  lo 
give  no  o|)|H)rttmily  of  tracing  its  earlier  symptoms.     But  Trutuscau  an 
that,  although  his  attention  wa.s  for  fifteen  years  directed  to  Ihe  <ptc»t>on,  ^ 
did  not  in  that  lime  meet  with  a  single  instance  in  which,  when  an  altark 
of  cerebral  hemorrhage  occtirred  in  the  presence  of  witneanes,  it  did  *" 
begin  more  or  le^  gradually.     An  exce|>tion  ought,  perhaps,  to  be 
for  thnM!  cases  which~destrt>r  life  in  a  few  niiiiiiies.     Another  cxc^in 
is  made  by  Trousseau  bimsell,  for  certain  cases  which  begin  with  an 
leptiform  seizure,  and  this  bi  indorsed  by  Dr.   Hughlings  Jackson,  wh 
has  laid  sfiecial  stress  u])on  the  frei^uency  of  this  mode  of  commencement. 
Still,  the  i-onreption  of  "ingravescent  apoplexy"  as  being  a  juiikDiv 
modificjition  of  the  disease  has  to  be  gi\-en  up.     Moreover,  it  tia»  to  be 
admitted  that  the  symptoms  before  coma  sets  in  are  far  more  varijiMc  thaid 
would  appear  from  Al)Cr<:rombie's  description.     Pain  in  the  Itcad  i.%  oRem 
absent.     Not  unff eminently  the  only  thing  which  is  noticed  by  the  latKnt  ifl 
a  numl)  feeling,  or  a  sense  of  weight  in  one  of  the  timbs.     Thus  Ttdwoesvi 
rel.ites  the  vase  of  a  woman  who  while  returning  from  market  nuitrcd  th4i 
she  draggi-<l  her  right  leg,  and  that  her  right  arm  fell  heavy,  »o  liui  ?hc 
changed  into  her  left  hand  a  folded  nen:^|)a(le[  which  she  waa  carTybi^, 
lest  It  should  foil  into  the  mud.     She  walked  up  itairs  into  her  room,  to^ 
»IT  her  clothes  and  got  inlo  bed ;  after  which  she  became   brmiplegic 
and  comatose,  and  remained  in  a  state  of  stupor  for  three  days.     .Another, 
patient,  who  c-atne  under  the  care  of  the  same  physician,  liad  noticed  whih 
at  dinner  that  one  of  his  hands  felt  heavy ;  he  was  not  giddy>  but  falte 
a  little  in  his  spee<:h.     He  tried  to  rise  from  his  cliair,  but  one  of  his  Ic 
being  paralyzed  he  fell  down.     His  children  lifted  bira  up,  and  with  tbcli 


DETERMINATION  OF  THE  SEAT  OF  HEMORRHAGE. 


521 


PHHuice  h«  n^kcd  into  ihc  next  room,  and  sat  down.  Tro[is»;au  arrived 
in  ttircc-quancrs  of  an  hour,  and  found  him  perfectly  conscious;  but 
his  left  aim  and  kg  were  almost  powerless,  Piofound  coma  set  in  a 
few  hours  af^enrard,  and  he  died  the  folloning  moroing.  Another  modi- 
Acation  of  the  symptoms  produced  by  cerebral  hemorrhage  at  its  commence- 
ment is  that  in  which  it  is  attended  with  a  transitory  loss  of  consciousness, 
from  which  the  patient  quickly  recovers,  and  which  is  separated  by  an 
inter^'al  from  the  final  coma.  To  this  Trousseau  gives  the  significant 
name  of  "cerebral  surprise."  A  satisfactory  explanation  of  it  is  not 
easy.  One  can,  indeed,  imagine  that  the  injury  to  the  brain  tissue  which 
occurs  at  the  moment  when  the  vessel  gives  way,  causes  a  kind  of  shock 
that  is  diflTuscd  over  the  nervous  centres.  Trousseau  cites,  in  illustration, 
the  experiment  of  trephining  the  skull  of  a  dog  or  rabbit  and  introducing 
a  leaden  ball  into  its  interior  ;  symptoms  of  stupor,  he  says,  arc  immedi- 
ately manifested,  which  quickly  pass  olf,  leaving  a  degree  of  hemiplegia 
proportionate  to  the  compression.  But  Nothnagcl  sa)-s  that  in  hundreds 
of  observations  upon  anim.ils,  in  which  he  injected  chromic  acid  into 
the  brain,  or  produced  artificial  extravasation  of  blood,  he  never  saw  a 
similar  effect  produced.  This  writer  cites,  as  an  analogous  phenomenon, 
Ihc  effect  of  suddenly  cutting  through  the  spinal  cord,  in  instantaneously 
suspending  for  a  time  the  reflex  excitability  of  the  centres  below  the  line  of 
section. 

Loiality. — Some  writers  suppose  that  the  symptoms  of  an  apojdcctic  aitaclt 
commonl)'  present  modifications  which  enable  the  exact  seat  of  the  lesion  to 
be  determined,  if  it  is  other  than  the  usual  one,  close  to  one  of  the  corpora 
striau.  But  I  do  not  think  that  this  can  often  be  done,  at  least  while  the 
cofua  lasts,  nor  ID  cases  that  prove  directly  fatal.  I  have  already,  at  p.  519, 
pointed  out  that  some  forms  of  cerebral  hemorrhage  arc  more  likely  than 
others  to  destroy  life  rapidly  ;  this,  however,  goes  but  a  very  littk-  way  toward 
a  differential  diagnosis.  In  apoplexy  of  the  pons  the  pupils  arc  often 
contracted  to  pins'  points,  and  the  respirations  are  exceedingly  infrequent 
—perhaps  not  more  than  six  or  four  in  the  minute.  But  1  have  notes  of 
one  case  in  which  dilatation  of  the  pupils  was  present,  and  similar  instances 
arc  mentioned  by  Nothnagcl  ;  the  breathing,  too,  is  sometimes  hurried. 
Nothnagcl  seems  to  think  that  convulsions  are  more  apt  to  occur  than  when 
blood  is  effused  into  other  parts  of  ihc  brain,  but  of  this  1  do  not  find  any 
evidence.  Other  symptoms  enumerated  by  him  are  rigidity  of  the  neck  and 
tonic  contractions  of  the  limbs  generally.  He  says  that  paralysis  of  the 
limbs  on  both  sides  is  observed  only  in  cases  which  quickly  end  in  death  ; 
and  I  have  no  doubt  that  he  is  right.  It  can  seldom  hapjien  that  an  "  alter- 
nate herniplegia  "  is  made  out  satisfactorily  while  the  patient  ia  insensible. 
I  have  already  mentioried  that  this  form  of  apoplexy  sometimes  leaves  behind 
it  a  permanent  difScully  of  articulation. 

The  fact  that  lesions  affecting  the  cerebral  convolutions  so  of^en  give  rise 
to  convulsive  seizures  has  led  some  observers  to  suppose  that  such  symptoms 
are  especially  apt  to  occur  in  cases  of  meningeal  hemorrhage.  But  so  fitr 
as  1  can  judge  from  the  cases  which  I  have  collected  they  are  not  really 
more  frequent  than  when  blood  is  effused  into  the  interior  of  one  of  the 
hemispheres.  Nor  is  rigidity  of  the  limbs  noted  as  having  been  commonly 
prescni^-a  fact  which  Dr.  Ooodh.irt  has  alread)'  pointed  out  in  the  "Giy't 
Httfntal  Refvrli"  for  1876.  On  the  other  hand,  it  would  seem  that  a 
definite  hemiplegia  is  comparatively  seldom  observed  in  this  form  of 
apoplexy  ;  the  blood  makes  its  way  too  easily  along  the  subarachnoid  space 
at  the  base  of  the  brain  to  compress  one  hemisphere  more  than  the  other. 
In  iome  cases  the  coma  is  preceded  by  delirium. 

Aiwthcr  question  is  whether  it  is  posiblc  to  make  out  at  the  bedside 
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the  exi.Htcnoe  of  laceration  into  the  lateral  ventricle,  when  the  original  \tam 
n  in  one  of  ihc  basal  ganglia.     The  recurrentc  of  coma,  after  reroveiy  ff«n 
a  find  scixure,  has  been  attributed  to  thlx  rjiu>«  by  Nolhnagcl  anil  toot 
other  writers ;  but  wc  have  seen  that  it  is  a  common  feature  in  all  otnoi 
apoplexy.     Others  have  supposed  that  the  pnrsenrc  of  ventricular  eflituon  ii 
indicated  by  paraLj-^is  of  all   four  limI;K  mrcceding  to  hemiplegia,  or  b; 
early  tiRidity  of  the  arm  .wd  leg  on  the  side  opposite  to  the  lesion.    Hit 
latter  opinion  was  mainiained  by  Diirand- Fardel.     But  I  am  not  aware  lait 
the  exceptional  cases  in  which  profound  coma  and  death  are  caused  byi 
clot  limited  Co  the  substance  of  one  hemisphere  have  as  yet  been  made  Ac 
subject  of  a  critical  comparison  with  those  in  which  there  is  exttaramun 
into  the  ventricle.     In  r874  I  made  an  autops)'  in  the  case  of  a  bd,  agtd 
levcnlccn,  who  had  died  fifteen  hours  after  having  been  found  lying  oo  the 
ground  in  a  stale  of  inscn«biliiy.     All  the  cavities  of  (he  brain,  including 
the  third  and  fourth  ventricles,  were  found  full  of  clot,  which  iiras  present  n 
equal  quantities  on  the  two  sides.     I  could  discover  no  cause  for  the  hcnxv- 
ihage,  all  the  central  ganglia  being  quite  healthy.     There  had  been  repealed 
epileptiform  fit«,  but  I  could  not  learn  that  the  8)-mptoms  had  differed  io 
any  other  respect  from  those  of  an  ordinary  apoplectic  attack.     In  1876  u 
old  woman  died  in  the  clinical  ward  of  Guy's  Hospital,  under  my  care,  nl 
a  sei«ure  which  w.xs  pariicul.irly  noticed  to  be  unattended    with  definite 
paralysis  of  any  of  the  limbs.     'ITic  right  lateral  ventricle  was  full  of  clot, 
which  had  come  from  the  superficial  part  of  the  caudate  nucleus,  the  intcrail 
cap'nile  being  quite  uninjured.     Thus   the  absence  of    hemiplegia  b  nOI 
peciili.ir  to  cases  of  meningeal  hemorrhage. 

DiagaasU. — In  the  diagnosis  oi  apoplexy  one  has  to  bear  in  mind  nunf 
varied  morbid  conditions  with  which  it  might  be  confotindcd  ;  indeed,  I  ilo 
not  know  of  any  other  disease  that  can  be  compared  with  it  in  this  rcspcci, 
nor  in  the  importance,  as  well  as  in  the  difficulty,  of  forming  a  right  jodg 
tnent.  'Vac  liability  to  error  arises  in  two  different  ways,  which  it  b 
to  keep  distinct ;  sometimes  from  the  absence  of  any  history  as  to  the  origia^ 
of  the  patient's  attack,  or  from  the  history  being  vague  or  untiustwonhy ; 
sometimes  from  the  doubtful  nature  of  the  symptoms. 

Thus  a  man  may  be  discovered  comatose  and  stertorous  in  bed  or  upon 
the  pavement  of  the  tttmrt.  and  there  may  be  no  one  to  say  what  has  hqi- 
pcned  to  him ;  or  it  may  be  impossible  to  depend  upon  the  statements  of 
those  in  whose  company  he  is  found,  or  there  may  be  suspicion  of  foul  pby. 
In  all  such  cases  three  alternatives  must  betaken  into  careful  con&idetalioa 
before  deciding  that  the  case  is  one  of  apoplexy ;  these  are  (1).  that  his 
brain  may  have  been  injured  by  external  violence,  as  by  a  blow  or  a  fall, 
with  or  without  fracture  of  the  skull ;  (i)  that  he  may  have  taken  poison  1 
(3)  that  the  paiicnl  may  K-  intoxicated. 

I .  As  regards  injury  to  the  brain,  difficulties  arise  in  several  ways.  There 
may  be  no  bruise  upon  the  face  or  head,  and  no  displacement  of  any  pirt 
of  the  calvaria,  and  at  the  post-mortem  examination  wc  may  for  the  lirsi 
time  discover  that  the  skull  is  fractured,  or  that  the  prominent  pons  of  thf 
brain  on  one  side  arc  bruised  in  such  a  ivay  as  to  show  that  exlerrutl  vioIeneiH 
had  been  the  cause  of  death.  Even  then,  however,  one  is  by  no  meaiM^ 
ju^ified  in  concluding  that  the  case  was  originally  one  of  accident  or  of 
mjuty  inflicted  by  others.  The  man  may  have  had  a  fit,  or  he  may  tuive 
iKen  drunk,  and  in  falling  he  may  have  fractured  his  skull.  Thus,  in  1859, 
a  man  wa-t  admitted  into  hospital  who  was  driving  in  a  cart,  when  he 
fell  and  w.-Ls  ]>ickcd  up  insensible.  He  died  afrer  four  days,  and  the 
surfare  of  the  brain  was  found  to  be  extensively  bruised,  but  as  he  was 
known  to  be  subject  to  epilepsy,  it  appeared  ckar  that  one  of  iheae  attacks 
liad   iKcn   the  cause  of  his  Eilling.     Again,  we  must  bear   in  ntind  thit 
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eningcal  hcmottha^e  often  ocrurs  u  the  K^iih  of  dt«:a«.',  it  is  only  when 
c  brain  subslanco  H.«:ir  in  «rh)miwc(l  ihai  wc  nrc  justified  in  nttiitiqling 
to  cxtcmal  violt-nrc  cases  in  whii  ti  liluod  i^  fciiirid  effused  on  the  surf:Kc  of 
the  bwin.  On  Ihc  other  hnnd,  we  h;ive  hud  several  instances  in  which  a 
KVcrc  injury  of  the  skutl,  with  lac«ra[ion  of  the  cerebral  convolution*,  has 
been  asMKUted  with  hemorrhage  into  the  central  psrts,  exactly  like  chat 
which  occur*  in  apo|>lexy.  Some  of  thc*e  have  undoubtedly  lieen  examples 
of  spontaneous  effusion  of  blood  into  the  brain,  the  superficial  injuries 
having  been  caused  by  the  patient's  falling  upon  acurbttonc  or  a  hard  door, 
or  the  like,  but  ti  is  certain  that  a  blow  or  fall  upon  the  head  may,  in  rare 
cases,  cause  rupture  of  an  artery  in  the  interior  of  the  organ.  'JTios,  in 
1866,  a  man  was  admitted  into  a  surgical  ward  an  hour  before  hisdeach,  who 
had  been  steering  a  barge  on  the  Surrey  Canal,  when  a  steamer  came 
too  clo&e  and  struck  the  rudder ;  Ihc  tiller  knocked  him  over,  and  he  was 
picked  up  insensible.  ITierc  was  no  injury  (o  the  cranium,  nor  to  Ihc  surface 
of  ihc  brain.  The  right  lateral  ventricle  was  found  full  of  effused  blood, 
the  septum  was  broken  down,  and  there  was  a  moulded  clot  in  the  fourth 
veotriclc.  In  1868,  a  patient  in  the  ward  for  ophthalmic  cases,  being 
unable  to  see,  missed  his  footing  and  fell,  striking  his  left  temple.  A  large 
qoantily  of  blood  was  effused  upon  the  cerebral  convolutions,  but  the  right 
corpus  striatum  was  al'ro  extensively  ccchymosed,  and  had  in  its  interior  a 
mass  of  blood  of  the  size  of  a  hazel  nut.  In  1870  a  man  came  to  the 
hospital  with  a  cut  on  his  forehead,  saying  he  had  slipped  upon  a  Hight  of 
Stone  steps  .11  the  Victoria  Theatre.  He  ultimately  became  hcmiplegic  and 
comatose,  and  died,  and  the  right  lateral  ventricle  was  found  to  contain  a 
large  clot,  the  blood  having  oozed  from  a  rent  in  the  thalamus.  In  1855  a 
patient  was  admitted  who  had  been  found  lying  by  the  side  of  a  crane,  the 
handle  of  which  seemed  to  have  struck  him  on  the  head,  there  being  a  wound 
of  the  scalp.  Al  the  autopsy,  the  left  coqnis  striatum  and  thalamus  were 
discovered  to  have  been  destroj^  by  a  large  mass  of  blood  lying  between 
them.  Sometimes  it  is  impossible  to  decide  whether  a  case  is  one  of  injury 
or  disease.  In  1861  a  man  was  admitted  who  had  fallen  several  feet,  upon 
his  head,  from  a  pUtfonn  upon  which  he  had  been  working.  His  skull  was 
fractured,  but  it  was  found  that  the  lateral  vcmriclee  were  full  of  blood, 
and  that  the  right  corpus  striatum  was  broken  up  by  a  targe  clot,  which 
projected  through  an  ojiening  in  its  surface.  The  opinion  of  his  fellow- 
workmen  was  that  he  had  overbalanced  himself,  as  he  had  shown  no  sign  of 
baring  a  fit,  but  Dr,  Wilks,  who  made  the  autopsy,  left  the  question  an  o[ten 
one,  in  his  report- 
It  will  be  noticed  how  closely  the  appc.-irances  found  in  these  live  cases 
resembled  those  of  spontaneous  cerebral  hemorrhage.  Now,  in  the  reports 
of  three  of  ihcm.  it  is  distinctly  staled  that  the  kidneys  were  granular,  or 
wasted,  or  cystic  ;  in  the  other  two  the  slate  of  these  organs  was  not  noticed. 
In  other  words,  although  the  rupture  of  the  artery  was  the  direct  result  of  a 
blow  or  fall  in  each  instance,  yet  it  scetns  that  they  may  fairly  be  regarded 
as  examples  of  ordinary  apoplexy,  the  m.iin  cause  having  prob.^bty  been 
indirect,  namely,  the  existence  of  chronic  disease  in  the  coats  of  the  vessel. 
Most  likely,  if  no  accident  had  happened,  these  patients  would  have  died  of 
spontaneous  hemorrhage  into  the  brain  a  few  weeks  or  months  later.  One 
cannot  be  surprised  that  it  should  be  im|)0ssible  to  diagnose  such  cases  in  the 
abscocc  of  3  history  during  life,  when  after  an  autopsy  their  right  interprc- 
^^rion  is  w  dif5cuit. 

^B  a.  Narcotic  fim'fonitfg  may  be  mistaken  for  apoplexy,  or  vue  vtrsi.  W« 
^ftuve  seen  that  in  wmc  instances  in  which  blood  is  effused  into  the  pons 
^parolii,  the  pupils  are  contracted  and  the  respiration  is  regular  and  very 
^io  frequent,  just  as  in  persons  who  have  taken  large  doses  of  opium.     I 
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have  no  doubt  that  I  once  nude  an  error  of  diagnofiis  in  a  case  of  thH  kind. 
I  was  lummnnril,  one  night,  to  see  a  lady  some  six  or  «vcn  miles  away  froa 
Uitnlon,  and  I  Tound  her  comatose,  with  (he  symptoms  [  have  jusl  men- 
tioned.    'I'licri;  was  a  sus|Hcion  ihit  she  had  potsontd  herself,  for  ibe  day 
was  ihc  anniversary  of  the  dt-aih  of  a  son  of  whom  she  had  been  very  fom), 
and  a  few  hours  before  her  illness  had  commenced  she  had  said  ti>  a  MUs. 
who  had  come  to  visit  her  from  a  distance.  "  Well,  have  you  come  to  mc 
me  die  ?  "  oi  words  to  thai  effect.     But  I  was  told  thai  she  wu  nlti&g  up 
in   bed   talking  to  this  sLsler,  and   apparently  as  well   as  usual,  when  >h< 
suddfaly  fell    back  comatose.     This   (act   seemed    to  me    to    exclude  lie 
possibility  of  her  having  taken  opium  ;  and  I,  and  her  medical  attendani 
also,  came  to  the  conclusion  that  thcfC  was  hemorrhage  into  the  pons.    I 
had  to  sleep  in  the  village,  the  last  train  having  left  for  London,  and  in  ih; 
morning  I  went  (o  call  at  the  lady's  house,  expecting  to  hear  that  ^te  «at 
dead.     To  my  surprise  I  found  her  quite  well  again.     She  never  confi 
that  she  had  any  knowledge  as  to  the  cause  of  her  illness.     The  rase  • 
inleresting.  as  showing  that  «  patient  deeply  comatose   from   opium  maj 
recover  without  being  walked  about,  or  swallowing  strong  coffee  or  Mima 
lants.     It  so  happens  ihai  I  have,  at  different  times,  Iwen  called  lo  two 
persons,  both  possessed  of  some  medical  knowledge,  who  had  taken  fa: 
doses  of  prussic  acid,  but  who  were  alive  when  1  saw  them.      In  one  r. 
which  h.is  been  retofded  by  Dr.  Stevenson  ("  Gay's  Hotp.  Ref.,"  iS69)p1 
death  did  not  oieur  for  more  than  an  hour  and  a  quarter  after  the  discovery 
of  the  fact  ihai  the  poison  had  been  3wa]lo«-cd.     I  do  not  think  that  the 
si^mptoms  could  have  been  distingubhed  froiD  thoec  of  apoplexy  \  but  all 
difficulty  was  removed  by  the  fact  that  there  was  on  the  table  a  half-empty, 
although  corked,  bottle  containing  some  of  the  poison.     A  marked  odor  trf 
prussic  acid  was  diffused  through  the  room,  but  the  patient's  breath  seemed 
not  lo  smell  of  it. 

3.  It  is  often  difficult,  and  even  impossible,  to  distinguish  apoplexy  from 
aleaktflk  inloxi<aiioti.  K  man  who  really  is  dead  drunk  may  be  supposed 
to  have  cerebral  diwase,  but  I  think  it  nwy  be  said  that  the  only  result 
is  likely  to  follow  from  this  mUtake  is  that  a  patient  who  had  b«.'n  expcct< 
to  die,  or  at  least  to  l>e<-Dme  hemiple^ic.  should,  in  the  course  of  a  few  boun^ 
completely  recover.  A  man  may,  indeed,  kill  himself  by  drinking  as 
immense  quantity  of  spirits.  In  1868  a  boy,  aged  fuurleen,  was  admitted 
inio  hospital,  imder  n>y  care,  who,  with  another  boy,  h»d  stolen  two  bollJes 
of  brandy,  and  who  (according  to  hi»  com|i3nion's  statement)  bad  drunk 
a  reputcti  quart  (twenty-six  and  two-thirds  fluidounccs)  without  any 
admixture  with  water.  Thlt  occurred  at  about  a.  15  p.  u.  ;  by  4  o'clock 
he  was  insensible,  and  he  wai  at  once  taken  to  (he  hospital.  He 
comatose,  but  without  stertor ;  his  pupils  were  .it  first  of  natural  size, 
they  afterward  bi^i-anie  contracted.  An  oesophageal  tube  was  passed,  a: 
the  contents  of  the  stomach  were  pumped  out,  with  a  most  powerful  odor 
brandy.  He  «as  then  put  to  bed,  and  an  eoenia  of  coffee  was  administered. 
He  remained  unconscious  for  twelve  hours,  at  the  end  of  which  time  be 
asked  for  a  ^nsx.  of  water.  Dr.  Stevenson,  commenting  upon  ibis  case  in  the 
"  Gay't  Hvsp.  Reports"  for  1869,  says  that  no  doubt  the  boy  owed  his 
recovery  to  the  ptunipt  use  of  the  stomach  pump,  and  in  all  probability  he  is 
right.  But  it  very  rarvly  happens  that  any  one  swallows  a  (aial  dose  of  alcohol, 
except  for  a  wager  or  out  of  bravado,  when  the  medical  man  who  is  called  to  ibc 
case  Lssuretobe  told  of  what  has  occurred,  and  it  appears  tome  that  to  mistake 
intoxication  for  apoplexy  is  to  commit  an  error  whidi  is  scarcely  ever  likely  lo 
be  injurious  to  the  patient,  even  though  one  should  omit  to  use  the  siom*  " 
pump.  On  the  other  hand,  to  suppose  that  a  man  who  has  apoplexy 
merely  intoxicated,  is  a  most  serious  matter.     This  is  the  mistake  which 
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I  xpt  to  be  made  by  the  police,  and  into  which  medical  men  ihemselves 
>ve  loo  often  fallen,  from  failing  to  appreciate  (he  real  diffictilltL-n  in  the 
"^diagnoMS  1>etween  the  two  conditions.  Perhaps  Ihc  patient  is  round  In  a 
public  houtC,  or  i«  known  to  have  been  drinking  heavily,  or  xmclltt  Mrongly 
of  spirits.  The  only  safe  course  for  us  is  to  ignore  these  facts  altogether. 
The  odor  of  brandy,  indeed,  docs  not  even  prove  thai  any  xiimulaius  had 
been  taken  before  the  attack  commenced ;  it  may  have  been  admin ixlered 
sfterward.  I  would  U^-  it  down  as  a  rule,  which  should  never  be  de|MTted 
from,  that  a  man  who  is  insenMhle,  and  who  cannot  be  roused,  is  never  to 
be  sent  away  to  the  [wlicc  station,  nor  be  left  by  himself  to  tleep  off  the  sup- 
posed drunkenncs.  Me  should  always  be  put  to  bed  and  be  carefully 
watched.  The  presence  of  convulsions,  hemiplegia,  or  inequality  of  the 
pupils  may  make  one  certain  that  the  case  is  due  to  something  beyond 
alcoholic  intoxication,  and  the  same  coaclasion  may  be  drawn,  although 
vitb  less  confidence,  from  the  occurrence  of  rigidity  of  the  limbs,  or  of 
stertor,  but  Ihc  afiirwr  of  all  these  symptoms  is  no  reason  for  supposing 
thai  there  is  no  cerebral  disease.  It  would,  indeed,  seem  that  by  testing 
Ihc  urine  one  cjui  obtain  posnivc  evidence  that  a  poisonous  dose  of  alcohol 
has  been  swallowed.  Accordmg  to  Anstic,  this  inference  may  be  drawn 
if  one  drop  of  his  chromic  acid  solution  (made  by  dissolving  one  pan  ot 
bichromate  of  potass  in  300  parts  by  weight  of  strong  sulphunc  acid)  when 
added  to  fifteen  minims  ot  the  urine  turns  it  immedidiely  of  n  bright, 
eiaerald  green  color.  I  may  note  thai  in  the  case  of  the  boy  who  was  under 
tny  care  m  i81>5,  it  took  two  drops  of  the  Uquid  to  produce  this  e/frct,  one 
drop  giving  only  a  greenish- yellow  lini.  Of  course,  this  test  cantiol  enable 
one  to  decide  whether  a  nun  nay  safely  be  left  in  the  hands  of  the  police, 
or  be  sent  away  from  a  hospital,  iintc  it  shows  when  che  reaction  is  obtuimcd 
that  a  loigc  quantity  of  alcohol,  which  may  be  dangerous,  has  been  taken. 
After  all,  however,  the  mosi  important  ca^s  are  not  those  in  which  coma,  or 
Bven  partial  unconsciousness,  h  present,  but  rather  those  in  which  the  patient 
»  noisy  and  excited,  throwing  hi»  limlw  about  restlessly  in  all  directions; 
one  is,  perhaps,  sure  that  such  a  man  is  drunk,  but  it  may  be  impossible  to 
say  wbeiher  or  noi  he  abo  ha.s  hemorrhage  going  on  within  his  skull,  1 
have  already  remarked  that  the  giving  way  ol  a  cerebral  arleiy  Micms  often 
to  be  the  direct  result  of  indulgence  in  drink,  and  to  detect  its  early  symp- 
toms must  obviously  be  exceedingly  diflicult  under  sucb  circtimsianccs. 
^^ifedical  men  who  liave  had  the  largest  ex[>eriencc  are  those  who  most 
^^frcely  acknowledge  tlie  imjHissibiiity  ol  sjieukiiig  confidently  about  cases  of 
^Miis  kind,  particularly  when  the  [taticnt  k  advanced  in  years,  or  is  likely  to 
^Hiavc  chronic  disease  of  hi.s  heart,  or  of  htx  kidneys  and  cerebral  .irieries, 
^B  4.  Even  when  we  have  decided  that  a  juatient  who  is  comatose  is  not 
^Paflering  from  an  injury  to  ilie  head  by  external  violence,  nor  from  narcotic 
poisoning,  nor  from  the  effects  of  alcohol,  there  are  mill  some  other  ques- 
tions to  be  considered  tieforc  we  can  safely  conclude  that  he  has  apoplexy,  as 
I  have  defined  at  p.  516.  One  possibility  is  that  the  cjisc  may  be  one  of 
pyemia.  Strange  as  it  may  appear,  1  have  seen  two  cases  in  each  of  which 
a  profound  and  rapidly  fatal  coma  was  proved  by  the  autopsy  to  be  due  to 
this  cause.  One  was  that  of  a  m.in,  aged  twenty-six,  who  was  brought  to 
the  hospital  insensible,  and  died  in  a  quarter  of  an  hour.  Very  little  could 
be  leuned  about  him,  but  it  was  stated  that  he  had  very  recently  arrived  on 
board  ship  in  the  jxiri  of  London,  and  that  he  had  liccu  giving  evidence  in 
a  coart  of  law  on  the  day  of  his  death.  The  brain  apiieared  healthy,  but 
there  was  suppurative  inflammation  of  the  peritoneal  cavity,  and  also  of 
one  knee  joint.  The  other  case  occurred  in  a  girl  eleven  years  old.  She 
was  admitted  into  the  hospital,  one  morning,  at  half-past  six,  and  imme- 
iialely  after  being  |»m  to  bed,  she  gave  one  gasp  and  died.     Her  mother 
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said  that  she  had  been  quite  well  until  the  previous  day,  when  she  complaiMd 
of  patn  in  the  left  side  on  returning  home  Trom  school  in  the  sftctaooa. 
She  went  to  bed  and  fell  a&lc<.'p,  but  at  4  a.  m.  (two  houn  and  a  halt 
before  her  death),  she  was  found  to  be  unable  lo  spesk,  and  in  be 
rolling  over  and  throwing  her  arms  and  legs  about.  Wiien  brought  10 
the  hospital  she  was  uuconscious,  and  was  breathing  heavily,  with  froti 
upon  her  lip«;  the  right  pupil  n-as  dilated,  the  \c(i  contnii:tcd.  The 
temperature  was  loi'j",  the  pulse  116,  the  respirations  31  id  the  miouic. 
All  that  1  could  discover  at  the  post-mortem  examination  was  that  (he 
surface  of  the  right  lung  was  ecchynioscd,  and  that  there  was  a 
partial  hcpaiiMiion  of  the  lower  lobe  of  the  left  lung,  with  much  lympb 
cfltixd  on  the  pulmonary  pleura  over  a  circuLir  area  of  the  diameter  of  1 
Tangerine  orange.  The  interpretation  which  1  should  now  be  disposed  lo 
put  upon  these  cases  is  that  there  probably  was  some  early  change  in  the 
brain  or  in  its  membranes,  of  so  intense  a  kind  as  to  kill  before  il  had 
advanced  sufficiently  to  be  recognizable  by  the  naked  eye.  I  shaUl  have  to 
speak  of  tubercular  mcningitb  as  proving  Cttal  at  a  stage  when  liie  micro- 
scope is  required  to  demonstrate  Its  presence. 

J.  Another  pouibility  is  that  the  coma  may  be  due  to  urmmia.  The 
er  pathologists  were  familiar  with  ca^es  in  which,  finding  no  blood 
efliised  upon  the  brain,  they  were  driven  to  suppose  that  the  cerebnl 
symptoms  which  had  proved  btai  were  due  to  the  presence  of  fluid  in  the 
ventricles  and  beneath  the  arachnoid ;  and  they  described  the  alTection 
under  the  name  of  "serous  apoplexy."  .\i  the  present  day,  however.  Has 
name,  and  the  idea  00  which  it  was  based,  hate  alike  fallen  into  oblivion. 
Several  years  ago  Wilks  suggested  that  the  majority  of  the  casies  in 
question  were  examples  of  Bnght's  disease;  and  his  opinion  hat  been 
endorsed  by  all  latei  writers.  But  i  must  confess  that  in  reading  the 
detailed  clinical  reports  given  by  Abcrcrombie,  1  fail  to  see  (hat  the  cauie 
of  death  in  his  cases  was  ursemia^  rather  than  some  one  of  the  \ci»  ubvioa 
cerebral  lesions,  which  at  that  time  would  necessarily  have  escaped  recog- 
nition. And,  so  far  as  I  can  make  out,  tliere  have  witliin  the  taxt  few 
years  been  very  few  cases  at  Guy's  Hospital  in  which  Ihe  syinptom«  wete 
like  those  of  an  apoplectic  attack,  and  in  which  the  only  dtscan;  that  lould 
be  discovered  at  the  autopsy  was  in  the  kidneys.  On  the  other  hand,  it 
ha.<(  very  ufien  happened  that  albumen  lias  been  detected  in  the  urine  of  a 
liatient  who  had  been  brought  into  the  ward  in  a  suie  of  insensibility,  and 
tliat  the  seizure  has  consequently  been  attributed  to  uraemia,  until  a  pott- 
mortem  examination  showed  that  it  was  due  to  cerebral  hemorrluige.  The 
common  occurrence  of  albuminuria  in  cases  of  this  kind  might  na[urally  be 
ascribed  to  the  frequency  wi(h  which  the  kindeys  are  found  to  be  grantilar.^J 
But  that  particular  renal  affection  comparatively  seldom  leads  to  thfi^f 
presence  of  albumen  in  the  urine  lu  any  considerable  quantity.  Miireover,^^ 
this  symptom  is  often  met  with  in  apoplectic  patients  whose  kiduci-s  are 
afterward  proved  lo  be  i>erfectly  healthy.  Thus,  it  is  prolubly  to  be 
rcgardeil  as  a  result  of  congestion  of  the  venous  system  in  general.  Koi 
cenainly  no  importance  should  be  attached  to  it,  wheiber  in  diiignosis  or 
ixt  prognosis.  Among  the  few  instances  iu  wliii±  _an  apupJec^lortn  seizure 
has  l>ecn  found  in  the" tiosi- mortem  room  at  Guy's  to  have  l>eci»~afiE3~ 
by  kidney  disease,  no  cerebral  lesion  being  di«:ove[al>le,  T  may  cite  the 

following  ; —  "^  ~    —  — ^ ' 

In  1867,  a  man,  aged  forty-eight,  was  brought  to  the  hospital,  consciotis, 
but  unable  to  speak;  his  friends  said  that  he  had  often  suffered  from 
headaches;  the  day  before  his  admission  he  complained  that  hi.-s  mind  was 
wrong;  his  manner  was  strange,  but  he  answcrt-d  when  :tpoken  to.  After- 
ward he  became  insensible,  pasving  his  excretions  under  him.    At  one  time, 
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regained  his  senses  sufficiently  to  say  "  yes  "  and  "  no ; "  and  he  could 
xvralloiv,  but  he  soon  relapsed  into  coma,  aod  died  on  the  following  day. 
HiK  fwpils  were  rather  contracted,  and  his  brtathin|;  was  laborious.  Tli« 
brain  wns  found  pale  and  anaemic ;  the  ventricles  were  neatly  cinpiy.  Th« 
heart  was  hypenrophied  ;  the  kidneys  were  extremely  wa:>ted,  sa  »  lesiilt  of 
dilatation  of  the  calyces  secondary  to  stricture  of  the  urethra.  In  t868,  a 
man,  aged  Ibrty-four,  who  had  been  intcm[)crjic  and  K^'^')'-  Jtml  who  had 
been  mlTeting  from  a  severe  hcad.iche  for  a  fortnight,  n-as  hroii};hi  to  the 
hoitpita]  in  a  drowsystatc,  from  which  he  coiild  just  be  rouied  to  ^gicak.  He 
had  Ivad  a  fit,  and  bad  bltlen  his  tongue.  His  body  and  liint»  were  in  a  Htatc 
of  constant  jactitation.  His  pupils  were  rather  contracted.  Hi»  urine  was 
retained,  but  hi:^  fxces  were  passed  into  the  bed.  Before  his  <lcath  he  had 
two  more  fiCi.  The  only  changes  found  in  the  brain  wtre  that  it  uai  luugh 
and  wasted,  with  large  ventricles,  and  with  an  excess  of  tluid  in  them.  But 
the  kidneys  weighed  oiUy  two  ounces  and  a  half,  and  were  exceedingly 
^[ranular.  At  the  bedside  it  would  probably  have  been  imjxuBibte  to  nay, 
)n  reference  to  each  of  these  cases,  that  an  artery  had  not  given  way  within 
^e  brain.  But  I  lind  only  one  or  two  similar  instances  in  our  rexiord^.  It 
sometimes  happened  that  patients  already  under  treatment  in  the 
bos^ital  for  Bright's  disease  have  died  quickly  with  cerebral  symptom*; 
[but  under  such  circumstances  hemorrhage  is  coiuparativcty  infreiiuent. 
And  in  the  immense  majority  of  cases,  the  stupor  caused  by  urosmia 
alternates  with  convulsions,  and  passes  off  again  and  again  without  leaving 
hemiplegia,  in  such  a  way  as  to  show  that  no  considerable  danuige  has 
been  done  to  the  actual  structure  of  the  brain.  1  quite  admit  that  when  a 
jmient.of  whom  one  knows  nothing,  is  brought  to  a  hospital  tn.sen.'iiliie, 
unemia  is  a  jMasible  cause  of  the  coma.  But  if  one  should  l>e  told  that  he 
ha>  DMi  previously  had  any  alarming  cerebral  symptoms,  and  if  lie  xhould 
steadily  ^et  worse  and  die,  I  believe  that  one  may  almost  dismiss  from  one's 
mind  the  idea  that  nothing  but  disease  of  the  kidneys  will  be  discoverable  at 
the  autop«y. 

6.  Of  utrebral  diseases  the  one  which  is  most  likely  to  lie  mi.M3l:en  for 
auoplexy  is  a  form  of  tpilepty  which  was  described  by  Andral  aiul  other 
>reni-h  wnicrsasaseparatcmalady.  under  the  ponderous  name  of  "a|>opIecti- 
furni  cerebral  congestion,"  until  Trousseau  pointed  out  its  real  nature  imd 
didiiisuisliing  characters.  In  all  probability,  Abercromhie  woiihl  have 
included  it  under  what  he  termed  "  simple  apoplexy,"  in  whi<;h  after  death 
|no  morbid  api>earance  could  be  discovered  in  the  brain.  Indeed,  I  leinem* 
ber  that  Sir  William  Gull  in  his  lectures  used  to  teach  that  ".liniple  apo* 
plexy  "  was  nothing  but  epilepsy ;  but  a  careful  perusal  of  Abenrombie's 
caves  leaves  one  doubtful  whether  all  of  them  can  l>e  fairly  interpreted  In 
this  way.  and  whether,  if  precisely  similar  ones  were  to  occur  now,  the  mor« 
accurate  pathological  methods  which  we  possess  would  not  enable  us  to  place 
ibera  in  dilTerent  categories.  The  question,  however,  is  not  of  any  [iractical 
importance. 

Among  the  ca-ses  related  by  Trousseau  are  the  following:  In  1S45,  a 
gentleman,  aged  forty- two,  was  foimd  in  his  bed  insensible;  his  face  was 
turgid  and  livid,  there  was  stertor,  and  all  power  of  motion  and  scnntion 
was  losi.  How  long  he  had  been  in  (his  condition  his  wife  could  not  tell — 
she  had  l>een  awakene<l  by  a  strange,  snoring  noidc.  Trousseau  had  (he 
patient  plaicd  in  a  half*s)tting  posture,  threw  cold  water  in  hi^  face,  and 
ap{>lied  liguiurei  round  the  upper  part  of  the  thighs  to  retain  the  blood  in 
the  less.  Scarcely  one  hour  cU[)sed  before  he  regained  hi.i  sen^at  and  the 
i»e  of  his  limljo,  and  on  the  following  day  great  lax^itnde  wa-i  the  only 
remaining  symptom.  Some  time  afterward  the  same  pliysician  was  fetched 
in'  great  ba.ite  to  a  neighbor,  aged  seventy,  who  wai  .-uiid   to  have  been 
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attacked  with  apoplexy  on  the  BouWarda.     He  had  been  unconscious  for  a 

?iiitrm  of  an  hour,  bill  was  recovering  his  senses  when  Trousseau  aniTeiJ. 
Ic  did  not  at  fu^t  recognize  him,  and  looked  vacantly  around,  throwing  hit 
arm:!  and  lejp  about  without  knowing  what  he  was  doing.  By  degrees,  but 
within  a  few  lioiin,  he  recovered  entirely,  although  no  active  treatment  wjs 
adopted,  tn  both  instances  the  real  nature  of  the  disease  was  afterward 
e«tal)ti!>hed  by  the  recurrence  of  the  seizures  at  more  or  less  frei)uent 
intervali,  attended  with  all  the  symptoms  of  epilepsy.  Indeed,  it  must  be 
observed  (hat  in  each  case  the  attack  began  when  no  skilled  observer  wis 
present,  so  that  there  is  no  proof  that  spasmodic  movements  did  not  occur. 
And  Trousseau  himself  goes  on  to  say  that  in  almost  every  instance  of  the 
tame  kind  in  which  he  was  consulted,  and  in  which  the  commentcmvni  of 
the  seuurcs  had  been  seen,  "nervous  twitches"  or  convulsions  had  been 
present.  Thus,  after  all,  the  identification  of  "  apoplccliform  cerebral  con- 
gestion "  with  epilepsy  involves  little  more  than  the  recognition  of  two  laces,! 
that  the  spasms  which  usher  in  an  epileptic  seizure  may  be  Ijui  iJightIf  j 
marked,  so  as  to  escape  the  notice  of  a  non -professional  observer,  aad  thatf 
when  one  is  called  to  a  patient  who  is  comatose  one  must  make  aurc  lliat  the 
disease  is  «c/ epilepsy  before  committing  one's  self  to  a  diagnosis  of  apoptexjr. 
And  in  determining  this  latter  point  the  first  thing  to  be  asceruined  is 
whether  the  patient  has  ever  before  suffered  from  any  seizures  wbicfa  codd 
be  regarded  as  of  an  epileptic  nature.  1  was  one  evening  called  out  itt 
great  haste  to  see  an  old  man  living  about  a  mile  from  my  house.  I  found 
him  tying  on  the  sofa  in  his  sittmg  room,  comatose  and  stertorous,  wiikj 
puffing  cheeks  and  a  purple  countenance.  His  pupils  «-ere  dilated,  but 
should  certainly  have  thought  that  he  would  probably  die  in  a  few  boon' 
had  not  his  housekeeper,  who  had  found  him  insensible,  told  rac  that  be 
had  once  or  twice  before  had  epileptic  attacks.  Before  long  he  compktdj 
recovered.  One  of  Trousseau's  cases  is  that  of  a  solicitor,  a^ed  thinji 
five,  who  was  sent  to  him  from  the  country,  with  the  history  iJiat  in  the' 
courw  of  the  previous  six  months  he  had  had  three  apoplectic  ha. 
They  had  lasted,  howe\'cr,  an  hour  at  the  most,  and  they  had  left  do 
paral)'^is  behind  them.  Trousseau  accordingly  declared  the  discan;  to  be 
epilepsy,  and  his  diagnosis  was  before  long  found  lo  betoncct.  But,  of 
course,  there  must  in  every  instance  be  a  first  attack,  and  then  the  criterion 
fails,  and  if  this  stiiiire  should  prove  faUl,  the  real  nature  of  lite  disease 
must  remain  a  matter  of  inference.  In  1865,  a  man,  aged  sixty-seven,  a 
tanner  in  Bermondscy,  was  brought  into  the  hospital  comatose  and  died  in 
a  few  hours.  He  had  followed  his  occupation  until  the  day  of  hi»  death, 
when  he  was  found  insensible,  having  fallen  to  the  ground.  He  had  con- 
vulsive movements  and  appeared  to  be  paralysed  on  the  right  side.  It  cuuldg 
not  be  ascertained  that  he  had  ever  before  had  a  similar  attack,  but  he 
said  to  have  sulTered  much  with  his  head.  No  recent  morbid  rhatige  coc 
be  found  in  the  brain,  but  there  was  chronic  wasting,  the  convolulions  beiDl 
shrunken,  with  much  fluid  in  the  sulci,  and  the  ventricles  being  enlarged  ana  ' 
their  surface  granular  ;  the  skull  also  was  dense  and  had  no  diplov,  and  ibe 
membranes  were  thickened  and  opatguc. 

A  very  similar  case  occurred  in  i8;6,  A  woman,  aged  sutly-lwo,  wa» 
brought  into  the  clinical  ward,  having  fallen  down  in  the  street  in  a 
fit.  The  right  pupil  was  larger  than  the  left-  There  was  right  hemi- 
plegia, with  complete  anarsthesia  in  the  right  arm  and  in  the  right  »idc  of  the 
face.  After  a  time  she  partially  regained  her  consciousness,  but  liad  severely 
convulsive  attacks.  The  coma  then  aj[ain  became  deeper,  and  she  died 
the  end  of  five  days.  No  morbid  change  could  be  foimd  in  the  brain,  cxce. 
wasting,  with  dilatation  of  the  ventricles ;  and  lltere  was  only  slight  wastiog 
of  the  kidneys. 
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There  appexa  to  have  been  no  marked  engorgement  of  the  cerebral 
iysscIb  in  (hew  instances ;  but  from  the  way  in  which  death  is  brought  atxnii 
it  is  evident  that  in  similar  cases  wch  a  condition  is  vcr}'  likely  to  be  found. 
And  for  my  own  part  I  should  be  inclined  to  regard  as  examples  of  cpilepey 
the  cases  which  some  writers  (for  ciiample,  Hammond)  describe  as  instances 
of  fatal  cor>gestioD  of  the  brain. 

There  n  a  further  criterion  by  which  we  may  often  distinguish  an  attack 
of  cpilepey  from  one  of  apoplexy,  and  on  which  Trousseau  has  laid  special 
ftrcts.  1  allude  to  the  mode  of  onset  of  the  coma.  It  has  already  been 
pointed  out  that  a  patient  laboring  under  cerebral  hemorrhage  rarely  fulls 
down  suddenly,  deprived  of  sense  and  motion,  and  remains  persistently 
comatose.  There  are,  indeed,  ca^es  in  which  apoplexy  begins  with  a  fit 
which  is  perfectly  epileptiform  in  character;  but  such  cases  arc  exceptional. 
The  practical  rule,  theivfore,  is  that  if  we  are  informed  that  the  eommence- 
ment  of  a  seizure  was  gradual,  we  may  safely  conclude  that  the  case  is  not 
one  of  epilepsy  ;  but,  if  it  began  suddenly,  we  may  be  unable  10  say  what  a 
its  lature.  In  such  a  case  our  prognosis  must  be  most  cautiously  guarded  ;  a 
liEw  boats  later  the  patient  may  be  apparently  as  well  as  ever ;  or  he  may  be 
dying.  Of  already  dead. 

7.  Several  of  the  ergame  diseases  to  which  the  brain  is  liable  may  oci-a> 
sionally  give  riv  to  a  rapidly  fatal  attack,  resembling  an  apoplccliL  seizure 
in  its  M'mptoms.  This  is  the  case,  for  instance,  with  cerebral  abscesses  and 
tumors,  and  even  with  tubercular  meningitis  in  certain  instances.  Some- 
times, indeed,  cerebral  hemorrhage  docs  really  occur  as  a  complication  of 
the  softer  forms  of  tumor,  the  blood  vessels  within  the  growth  giving  way 
and  pouring  a  large  quantity  of  blood  into  its  interior.  It  appears  to  me 
not  improbable  that  in  many  of  the  cases  in  which  hemorrhage  has  been 
found  in  the  ccrclwllum,  or  in  some  other  unusual  scat — the  patient  being 
perhaps  young  and  (he  arteries  healthy — the  original  disease  has  been  a  soft, 
new  growth  of  snail  siie,  which  has  been  overlooked  at  the  autopsy,  having 
been  torn  up  by  the  extravasated  blood. 

Diagwfis  Between  the  Analomuai  Causes  of  Apoplexy. — We  now  come  to 
the  differential  diagnosis  of  the  several  lesions  which  arc  each  capable  of 
causing  ajwplexy  or  hemiplegia,  namely,  hemorrhage,  embolism,  throm* 
bosis,  and  a  syphilitic  affection  of  the  arteries.  I  have  first  to  rectify  what 
may  well  have  seemed  a  strange  omission,  by  giving  an  accoimi  of  the 
clinical  history  of  the  last  three  of  these  diseases.  It  has  been  remarked 
at  p.  491  that  under  these  heads  are  included  a  large  proportion  of  [hose 
canes  which  were  formerly  grouped  together  under  the  name  of  "cerebral 
softeoing."  And  since  the  older  pathologists  taught  that  the  principal 
indication  of  that  supposed  morbid  st^tc  was  the  occurrence  of  paralj-sis 
without  loss  of  conscioumcss,  it  may  appear  that  the  diagnosb  from 
ccTcliral  hemorrhage  ought  to  be  simple  enough.  But  a  more  extended 
experience  has  iJiown  that  the  mere  arrest  of  the  circulation  through  one  of 
the  large  cerebral  arteries  often  causes  coma  as  profound  as  that  which 
it  produced  by  extravasation  of  blood,  i  am,  therefore,  compelled  to  break 
up  my  description  of  the  symptoms  of  embolism  and  the  allied  leuons  into 
two  parts,  according  as  the  patient  becomes  unconscious  (>%»^f»A-jry)  or 
retains  his  senses  {hemiptegia). 

I.  For  example,  among  the  cases  of  eerebra!  emboS$m  that  have  occurred 
within  the  last  few  years  at  Guy's  Hospital,  1  find  the  following  clinical 
histories:  In  1868,  a  man,  aged  forty,  was  brought  into  the  clinical 
ward  under  my  care,  with  paralysis  of  the  left  side.  He  had  suddenly 
fallen  down  insensible  while  wheeling  a  barrow.  He  presently  regained 
his  senses  and  conversed  about  his  symptoms;  and  then  he  again  became 
comatose,  and  remained  so  until   he  died,  a   few  hours  afterward.     In 
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1869  a  man  was  taken  in  for  paralysis  and  parTial  anEKthcKiA  of  the  left  oAt ; 
he  was  reported  to  have  suffered  from  continuous  hcadacliv  fur  two  or  thrcc.| 
weekti ;  a  few  daj^s  before  his  admission  he  had  suddenly  Iwrotne  giddy  ind 
lost  the  use  of  his  left  arm  and  leg  ;  afterward  he  was  uncoiiBrtotc  for  1*0 
or  three  hours.  In  the  same  year  a  woman,  who  was  in  the  hospital  viBa- 
ing  from  dropsy,  had  a  fit  which  wtw  followed  by  aphasia  and  right  lieoi' 
plegia,  and  hy  her  death  within  two  days.  In  1874  a  woman,  who  was  in 
the  ward  for  uterine  cases,  under  Ur.  Br&xlon  Hicks,  betamc  cxnnaloie  triik 
left  hemiplegia,  and  remained  insensible  until  she  died,  on  the  folluwiii; 
day.  In  none  of  these  instances  was  there  any  hemorrhage  into  the  txaiD, 
nor  any  change  beyond  softening  of  the  part  which  should  have  received  is 
blood  supply  through  the  obstructed  vessel.  Yet,  if  no  autofnics  had  heea 
made,  these  very  cases  might  well  have  been  quoted  u  illustrating  the  chief 
varieties  of  the  mode  of  onset  of  «n  ^oplectic  seiiure  due  to  the  mtXQtc  0^ 
a  cerebral  artery.  Nothnagel,  mdccd.  has  already  stated,  in  the  most  esplictt 
terms,  that  there  is  no  a bsohitc  difference  between  the  symptoms  of  emboUtm 
and  those  of  hemorrhage.  And  there  can  he  no  question  as  to  the  tnaik' 
quacyand  the  trivial  irnaracter  of  certain  points  of  dtstin<tion  which  he 
mentions  as  having  been  suggested  by  earlier  writers  ;  namely,  that  in  (he 
former  affection  the  face  should  be  pale  rather  thaii  red  ;  and  thai  ih 
latter  should  be  accompanied  by  excessive  pulsation  of  the  carotids,  sterio 
ous  breathing  and  ine(;uality  of  the  pupils,  which  symptoms  they  crroneoud^ 
supposed  to  be  wanting,  unlcfs  an  artery  had  given  way. 

Again,  Nolhnagel  quotes  Dr.  Eliza  Walker  as  having  shown  in  her  iiuw 
gural  dissertation  at  Ztirich,  in  1873,  that  embolism  is  very  often  t&hcnd 
in  by  an  epilcptironn  attack  ;  this  was  the  case  in  twenty-four  out  of  ninety- 
seven  cases  which  were  collected  by  her.  In  one  point,  indeed,  theGennaa 
writer  Mcms  to  mc  to  W  in  error ;  namely,  when  he  sa)-s  that  the  affcciioo 
in  question  can  never  have  any  prodromaia.  This  statement  i&  contradicted 
by  one  of  the  cases  already  cited,  in  which  the  attack  was  preceded  by 
headache  for  two  or  three  weeks. 

a.  Among  the  cases  that  have  been  re^rdcd  as  examples  of  spontatMOU 
tArvmitisis  t/  a  itrrira/ arfrry  it  Guy's  Hospital  there  lias  bevn  tbc  foUov- 
ing:  A  man,  aged  foTty>eight,  was  attacked  with  pain  in  the  head  a  moWk 
before  his  death ;  he  fell  back  insensible,  with  right  hemiplegia  ;  aftennni 
he  could  walk,  hut  he  ultimately  again  became  semi-conscious,  and  ramUog 
in  his  talk.  Another  man,  aged  thirty-6ve,  was  attacked  with  uncoaac)o» 
ness  and  pnralpis  of  the  left  side  six  days  before  his  death  ;  he  then  faul 
convulsive  fits,  in  one  of  which  he  died.  Nothnagel  says  that  it  is  allo|[Ctha 
impossible  to  diatingui.sh  this  affection  from  hemorrhage. 

3.  .\s  regards  the  typhilUu  ttsion,  the  cases  related  by  Hcubner  in  fai 
inonogTa])h  suffice  to  show  how  closely  its  symptoms  may  resemble  thaw 
of  rupture  of  mn  artery  in  the  brain.  In  eight  cases  out  of  tweoty-tw* 
collected  by  him,  the  xympWms  were  ushered  in  dirtclly  by  an  atucko' 
apoplexy.  In  some  rapidly  fatal  cases  the  insensibility  lasted  until  dtath. 
In  othen  there  wa.t  a  Iran.iitory  loss  of  consciousness,  accompanied  by  hcad- 
plc^ia,  and  followed,  after  an  intcnal,  by  the  super%cntion  of  coma  Inm 
which  the  lulient  never  again  awoke ;  in  other  words,  the  clinical  fealuaa 
of  an  "  ingravescent  "  .seizure  were  closely  imitated.  Case  33,  for 
it  that  of  a  man  who  had  suffered  from  headache  and  slecplcssnc 
who  one  day,  after  having  u]>peared  to  be  as  well  as  usual  in  the  roornii 
was  found  later  onto  he  comatose  and  paralyzed  on  the  right  &ide; 
could  at  first  be  ruuied  a  little,  so  as  to  make  an  attempt  to  o|)cn  \\\&  • , 
but  afterward  the  inHenKiliility  became  more  profound,  the  face  flushed,' 
pupils  immovable,  and  he  died  the  next  evening.  Case  47  is  that 
juurucyman  furrier,  admitted  into  the  Leipzig  Hospital  in  a  state  of 
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sciousRCRt.  He  had  been  atucked  on  Uie  [>TevicHis  day  with  paralysis  of 
the  arm;  ihU  cnme  on  (c'^<'t>^lb'>  ^  ^^^  ^^  watched  iCK  {trogrcis  upwrani 
Irum  the  ihumli  to  (he  shotilder,  )>eing  then  in  perfixt  possession  of  bU 
!«fM«a,  and  being  at>le  lo  point  out  with  hin  left  hand  how  high  the 
DumlxxrKt  extcnrlcil  at  any  particular  inoineiit.  There  arc,  however,  com* 
paratively  few  %yn)iiliti(^  caiiea  in  which  the  lympCums  and  cdufk  resembte 
thoie  of  c:eret>nii  bemorrlia^e. 

Thus-^oumming  up  whai  has  been  slated  in  the  lK«t  four  paiagrapha^ 
we  And  that  an  attack  of  apoplexy  Li  by  nu  means  nctesmrily  due  lo  tlie 
extravasation  of  blood  in  the  brain.  Ointtung  sponianeoi»>  thrombosis, 
on  account  of  its  rarity,  we  have  embolism  and  syphilid  oa  possible  cauitt 
of  affiKtioniior  the  cerebral  ariertwi  which  may  »omciim»  fcivc  ri«c  lo  prcci^iely 
similar  symptoms.  The  dia|[nosts  is  based  entirely  upon  collateral  ciicum- 
stances.  Age  is  an  element  of  (he  highest  im|iorian(*c.  In  persons  more 
than  fifty  vearA  old,  one  b  seldom  wrong  in  attributing  an  apoplectic  seizure 
10  hemon-nage ;  and  the  younKer  Ihe  patient  the  greater  tlie  probability  thai 
ODc  of  the  o^er  two  cansca  is  in  operation.  The  whole  of  the  body  must  then 
be  searched  carefully  ;  on  the  one  hand,  for  eruptions  on  the  »kin  or  fauces^ 
enlargement  of  the  testicles  or  lymphatic  glands,  and  noden ;  on  Ihe  other 
hand,  for  indications  of  cardiac  diKase,  alteration!  in  the  sounds  of  the 
bean,  swelling  of  the  tiver  and  spleen,  infarctions  in  ttie  spleen  and  kidneys, 
etc.  It  is  well  to  rcmcnil>er  that  ccrebraJ  hemorrhage  may  itself  be  an 
indirect  result  of  ei»l>olisui,  in  con^qucnce  of  the  formation  of  an  aneurism 
in  the  obstructed  artery.  In  ntoU  cases  of  this  kind  the  primary  disease  is 
an  ulcerative  endocarditis,  and  the  emboli  possess  septic  <'harai;icn. 

Tbc  diagnosis  between  Ihc  several  causes  of  hemififgia  in  a  patient 
who  is  conscious  at  the  lime  when  he  comes  under  uur  oliNcrvation  must 
now  be  considered.  The  first  (|uestiou  that  one  asks  in  wich  n  case  is 
whether  conia  was  present  when  tiic  attack  of  paralysis  occurred.  If  so, 
ihc  considr rations  ad^anLtd  in  ibc  last  paraprafili  are  apitlicable.  In 
general,  i[  may  \ie  said  that  in  proporlion  lo  the  duration  aiM  the  severity 
of  apoplectic  symptoms,  is  the  probability  greater  that  the  lesion  was 
Ihe  rupture  of  an  artery.  On  the  other  hand,  if  the  seizure  waa  unaiiended 
with  any,  even  transient,  loss  of  intelligence,  ihe  presumption  isstrongly  in 
favor  of  its  being  Ihe  result  of  a  mere  arrest  of  circulation  in  some  |iart  of 
the  motor  Irati.  This,  however,  may  itself  be  dependent  either  ujion 
embolism  of  a  cerebral  artery,  or  upon  syphilitic  disease,  or  ujwn  common 
chronic  arteritis  or  atheronLi.  As  I  have  alrcad)'  pointeil  out,  aiheronu 
very  often  leads  lo  the  formation  of  patches  of  white  softening  in  the 
xubKtance  of  the  brain  ;  and  that  morbid  change,  if  it  affecLt  the  motor 
region,  is  exceedingly  likely  lo  cause  paralysis.  Now,  on  a  /nivr  grounds, 
one  would  have  expected  that  a  |>oint  of  considerable  diagnostic  importuicc 
would  have  been  the  insidious  and  gradual  commencement  of  a  hemiplegia 
due  to  mch  a  cause.  But  experience  show^  that  this  is  nol  the  inia  ;  the 
attack  is  generally  sudden.  It  is  probable  that  the  nervous  elements 
continue  to  perform  their  functions  up  lo  a  certain  point,  notwithstanding 
imiuirnKnt  of  their  structure ;  and  that  several  of  them  at  length  suddenly 
and  Hmulianeously  give  way. 

Hence,  the  chief  way  of  distinguishing  from  one  another  the  various 
lesions  of  the  brain  that  may  give  rtsc  to  hemiplegia  lies  in  a  careful  study 
of  the  other  nervous  symptoms  that  may  happen  to  be  present.  I  have 
already  pointed  out  at  p.  513,  ihc  diagnostic  value  of  the  association  of 
aphasia  with  the  paral)'sis,  as  showing  thai  tbc  Sylvian  artery  is  obstructed, 
whether  by  cmboltsna.  ihrombosis  or  syphilis.  Again,  it  is  probable  that 
penistcnt  hemianseslhcsia,  when  associated  with  hemiplegia,  points  to 
hemorrhage,  or  at  least  to  atheromatous  change  affecting  a  number  of  the 
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small  cerebral  arteries,  rather  thim  to  the  otUer  morbid  conditions  pd 
TcfcrTcd  lo.  For  thin  combinalioii  of  .symptoin.1  nhuwK  that  the  pcnlctiui 
third  of  the  internal  tajisule  is  involved,  and  this  lie*  toward  the  perijihefj 
of  the  area  of  diMribiiCion  of  the  ve»el  in  i]ue»tiun,  and  therefore  might  \iivh- 
ably  bo  fed  from  .iiioiher  sotirre,  if  arrest  of  the  blood  supply  wrere  ihe 
cause  of  the  hemiplegia.  At  any  rate,  I  find  that  most  of  the  iiA^a  liitherlo 
recorded,  in  whirh  los*  uf  sensation  hax  been  [fernunent,  have  oivarred  in 
old  ]x'o|>Ie,  NO  thai  niplure  of  an  arterv  was  iirobably  the  cause  of  the 
syiDptomis.  Among  fifteen  fatal  cases  eolleeted  by  \'cy»tidre  in  1874,  there 
isonly  one  in  which  the  jiatient  was  young,  that  of  a  girl,  ageil  twentjr-lwu 
years ;  in  several  inNiances,  indeed,  tbe  letion  b  desrriued  a*  having  been  a 
pRtch  of  ramoilintment,  but  no  deialb  are  given  which  would  liave  tlirova 
light  iijion  the  pu!«ible  eausesof  uich  a  morbid  cliange. 

On  the  other  liand,  I  have  already  pointed  out  tliat  syphilis  is  apt  to 
affert  several  of  the  great  <:erebral  arlenes,  Himultaneously  or  in  succenoo. 
It  is,  therefore,  not  surpri.iing  that  hemiplegia  de{>endenl  u[K>n  this  rante  a 
sometimes  accompanied  by  a  series  of  incongruous  symptoms,  whic-h  (annoi 
be  referred  to  a  lesion  limited  lo  any  One  S|>oi  in  the  brain.  Thus  there  it 
sometiine»  a  complete  paralyus  of  one  or  more  of  the  cranial  ncn-n,  or 
the  [latient  may  regain  the  use  of  the  arm  and  le%  whieh  were  lintt  affected : 
and  subsequently  he  may  be  attacked  with  loss  of  power  on  the  op|N>au 
side.  This,  indeed,  is  not  in  itself  characteristic  of  tlte  syphilitic  aflTeclku ; 
for  old  ]>eopIe  with  atlicromatous  vessels  are  very  liable  to  have  patches  of 
softening  develop  tlicnuelves  in  the  two  hemispheres  in  sui-cession,  or  to 
suffer  from  the  HTects  of  small  hemonhages  into  both  corjiura  striata  ta 
turn.  Bui  I  ihink  that  symptoms  due  to  syphilis  arc  more  airt  to  Ik:  incj;- 
ular  in  their  course  than  those  which  depend  upon  other  trj^w^ci. ;  the 
patient,  perhaps,  becomes  able  to  stand,  or  even  to  walk,  and  then  aiicr  a  le« 
days  relapses;  and  such  changes  may  occur  again  and  again.  I-teutma 
lays  gii-ai  stTC»  on  a  peculiar  somnolent  condition,  as  indicating  the 
presence  of  syphilis ;  the  patient,  he  says,  is  half  aivake,  half  axiccp,  haif 
dreaming.  He,  perhaps,  lies  with  his  eyes  shut,  taking  no  notice  of  anything, 
and  refusing  to  answer  (questions  ;  but  when  one  tncs  lo  examine  him,  he 
resists  and  turns  round  m  his  bed  ;  or  he  may  submit  quietly  to  this,  aiu! 
yet  forcibly  oppose  the  removal  of  the  bed  clothes.  That  such  symptons 
arc  comparatively  seldom  seen  in  cases  of  embolism  or  of  cerebral  henut- 
rhagc  is  possible,  although  1  rather  doubt  it.  But  i  certainly  think  thtf 
they  arc  common  enough  when  the  disease  la  a  tumor  or  some  other  local 
lesion.  And  one  must  always  remember  that  these  aiTcctions  may  abm  gin 
rise  to  hemiplegia,  if  they  arc  so  scaled  as  to  involve  the  motor  tract.  TbcR 
is,  in  fact,  no  one  of  all  the  morbid  changes  to  which  the  brain  U  liable  tbu 
may  not  sometimes  induce  loss  of  power  in  the  arm  and  leg  on  one  side. 
And  we  shall  hereafter  see  that  other  possible  causes  of  this  symptom  are 
cj)ilcpsy,  hysteria,  chorea,  and  some  other  neuroses.  Convcrsclv,  it  octa- 
sionally  happens  that  affections  of  the  cerebral  arteries  may  run  tiieir  comse 
to  a  fatal  i»ue,  without  hemiplegia  developing  itself.  Such  cases  may  be 
attended  with  hcidnche,  lots  of  memory,  drowsin«-ss,  delirium,  vomitinj;, 
tliicknejn  of  siwech,  difficulty  of  swallowing,  involuntary  cvacitations,  and  * 
variety  of  other  symptoms  which  it  would  be  useless  for  DW  to  attempt  to 
enumerate.     A  diagnosis  is  generally  impossible, 

Trfalmeitf. — That  the  treatment  of  apoplexy  is  utisatisfactory  is  univer- 
sally admitted.  There  is  no  disease  in  which  it  is  more  difficult  to  tell  whether 
the  cliance  of  recoverj-  is  affected  by  therapeutical  measures,  of  whatever  kind. 
Rest  is  always  e«ential ;  the  palienl  should,  if  possible,  be  left  in  tlte  room 
in  which  the  scixure  ocnirred  ;  a  small  bed  may  be  made  up  for  him,  but  » 
mattress  pbced  on  the  Hoor  does  |>erfect]y  well  for  a  time.     His  bead  and 
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tfaouldCRt  Rimt  be  raUed,  and  he  wboutd  be  ttirnwl  over  on  to  his  lide,  so  as 
to  prevent  the  tongue  from  EallinK  hackwurd  again:(t  the  [>h.irynx.  In 
mes  in  which  it  U  clear  thai  death  U  artiiuliy  iin]K:nding,  one  onsht  10 
abdtain  from  all  active  treatment.  1  fail  lo  sec  what  good  can  pomibly  be 
done  by  theai>iilicatioo  of  a  blister  to  the  neck,  or  of  miistafd  plasiepi  to 
the  calves.  A  (Uliettt  wrhose  eoma  h  so  deep  as  to  threaten  his  life  cannot 
be  roused  by  such  means  ;  and  if  he  is  capable  of  feeling,  the  irrilntion  must 
Hirely  be  injurious  rather  than  hcnefiriai.  When  the  case  appean  not  to 
l>e  altogether  hojielcKi,  a  few  grains  of  calomel  or  two  dropi  of  croton  oil 
should  be  placed  on  the  tongue,  particularly  if  there  is  reason  to  believe 
that  there  is  an  accumutatton  of  teces  in  the  bowels.  Or  an  enema  ol 
turpentine  or  castor  oil  may  be  (t'v*n.  One  must  be  on  the  watch  for  the 
DcceMity  of  passing  the  citiheter  if  the  insensibility  should  lost  more  than 
a  few  hour*.  Whenever  there  is  serious  difficulty  of  swallowing,  the 
administration  of  food  or  drink  by  the  mouth  should  be  altogether  abstained 
from,  on  account  of  the  danger  of  its  running  into  the  air  passages  and 
setting  np  pneumonia.  No  harm  results  from  keeping  an  apoplectic  patient 
for  a  day  or  two  withotit  any  nourishment ;  but  if  it  is  thought  desirable, 
{injections  of  beef  lea  or  milk  may  be  employed.  The  lips  and  mouth  may 
(wlways  be  kept  moist  with  a  feather. 

Bloodletting,  whether  by  vencKction,  or  cupping  or  leeches,  is  now 
(tteldom  practiced.    Sir  Thom.is  Watson,  indeed,  speaJu  of  paticnis  so  insen- 
sible as  not  to  feel  the  puncture  made  by  the  lancet,  who  have  yet  emerged 
tfrom  their  coma  while  the  biood  was  flowing.     But  it  may  be  fairly  doubled 
whether  in  such  cases  the  disease  was  not  rather  that  "  simple  apoplexy  " 
which  is  now  known  to  be  really  a  form  of  epilepsy,  and  in  which  a  sponta- 
Dcowrccoveryofconscioumess  often  occurs  with  unexpected  rapidity.    If  the 
Ipulse  be  Urge  and  laboring,  the  face  flushed,  the  carotid  arteries  full  and 
'  throbbing,  it  may  be  thought  right  to  bleed.     But  the  majority  of  patients 
Isuflering  from  cerebral  hemorrhage  are  advanced  in  ycar«  and  impaired  in 
fbealth,  so  that  one  hesitates  to  employ  a  practice  which  can  be  of  service 
I  only  by  its  general  effect  in  lowering  the  preraurc  within  the  veswis  of  the 
[brain.    And  in  a  younger  person  the  coma  may  be  due  to  embolisia  or  to 
[lyphilittc  arterial  disease,  in  which  conditions  the  maintenance  of  a  vigorout 
cerebral  circulation  is  essential  to  recovery. 

There  is,  however,  one  particular  set  of  cases  in  which  it  seems  probable 
that  judiciou:s  management  may  sometimes  prevent  a  fatal  issue.  I  refer  to 
those  instances  in  which  the  sinnpioms  of  cerebral  hemorrhage  are  slowly 
"  ingravescent."  When  one  is  called  to  such  a  patient  in  the  early  stage 
^  (that  of  collapse),  one  should  kcq>  him  absolutely  recumbent,  with  head 
and  shoulders  raited,  and  he  should  neither  be  allowed  to  speak  nor  to 
move.  The  limbs  may  be  warmed  by  friction  with  hot  flannels,  but  the 
.  administration  of  brandy,  and  even  of  ammonia,  muKt  be  rigidly  abstained 
■  from.  As  reaction  comes  on,  the  4uesiion  of  bloodletting  must  be  most 
seriously  weighed.  It  is  true  that  a  rapid  death  almost  always  octurs,  and 
that  the  autopsy  generally  confirms  the  opinion  that  the  c.xse  was  hopeless 
from  the  flrst.  But  I  think  it  is  possible  that  a  free  venesection,  just  at 
the  time  when  the  vigor  of  the  circulation  is  being  re -established,  may  now 
and  then,  by  lowering  the  pressure  in  the  cerebral  vessels,  prevent  the 
further  cfTiBion  of  blood.  Hxmostatics,  such  as  digitalis,  acetate  of  lead, 
or  gallic  acid,  are  not  often  prescribed;  but  Dr.  Ilrisiowc  assents  to  their 
employment,  and  one  is  certainlj' encouraged  to  try  them  by  the  success 
which  oflen  seems  to  follow  their  administration  in  cases  of  hnmoplpis. 
Cooling  lotions  or  a  bog  of  ice,  should  be  applied  to  the  head. 

When  coma  is  due  to  embolism,  the  only  treatment  is  to  keep  the  patient 
in  a  state  of  the  most  perfect  quietude,  so  as  to  reduce  to  a  minimum  the  func* 
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tional  aclivtt}'  o(  (He  nervotu  centres,  deprived  of  their  blood  supply, 
in  coMn  of  ay|)lit1itir  arterial  diftCase  it  would  i\>i»»T  that  the  innnuion  i 
meroiry  should  he  ronntienced  urilh  the  6nt  cerebral  H)mj>toms. 

A  penon  attuiked  with  hemiplegia  without  um'iniMriou.'ineM  should  for 
some  dnys  be  kept  in  bed,  and  as  free  from  all  cares  as  iMMsible.  If 
xdvanccd  in  year»,  or  tufTering  under  heart  disease,  he  should  be  supplied 
with  soup,  l>Mf  ten,  milk,  and  perhapi  even  a  little  wine.  Hut  the  syi^ilitit 
patient  shoidd  at  fint  have  rather  a  scanty  diet  while  the  proper  treatiDral 
u  being  carried  out  :  uy  a  twelfth  of  a  grain  of  bichloride  of  mercury,  with 
ten  or  twenty  grains  of  iodide  of  potasuum.  Heubner  relates  some  remark- 
able examples  of  recovery  of  power  in  the  paraly/ed  timbe,  under  the  foelhnd 
of  inunction.  A  striking  case  is  that  of  a  student,  aged  twcrity'six,  who, 
al>cr  having  MifTered  from  headache  and  gidilinets  for  some  wccki,  wm 
attacked  one  night  with  left  hemiplegia  during  >lire[).  There  were  cicatriro 
on  the  penis,  indurated  glands  in  the  neck  and  at  each  elbow,  nnd  a  r»dunin{ 
scar  on  the  velum  palati.  At  the  end  of  a  fortnight  he  was  no  better;  ht 
wa'^  feverish,  very  prostrate,  sleepless  and  delirious;  bed  sores  were  forming; 
and  ^jnjntodic  movements  of  the  right  arm  «rere  noticed.  Mcrcariil 
ointment  was  therefore  rubbed  in  for  teven  days,  and  then  iodide  of  poa» 
sium  was  given,  in  large  doses.  Six  weeks  afler  the  commencement  of  thii 
treatment  he  wax  able  to  leave  his  bed,  and  a  fortnight  later  he  could  r«ije 
his  arm  to  form  a  right  angle  with  the  body.  I.iltle  by  little  he  regaiixd 
power  in  the  affected  limbs,  and  several  yeart  afterward  Heubner  found 
him  perfectly  well,  except  that  he  used  a  stick  in  walking, 

Bui  in  too  many  cAses  of  hemiplegia — whatever  its  cnune  may  have  b«n 
—the  limbs  remain  more  or  less  completely  paralyied,  in  spite  of  the  taos 
judicious  treatment.  Recour^  is  then  lud  to  electricity,  which  undoubt 
IS  sortKtime*  Iwneficial,  Tlie  continuous  application  of  a  weak  gal* 
current  to  the  head,  as  suggested  by  Remak,  is  said  by  Noihnagcl  I 
occuionntly  followed  by  a  decidetl  increase  of  power  and  diminution) 
rigidity  in  the  alTected  muscles.  Not  more  than  from  four  to  twelve  i 
should  be  brought  Into  operation  ;  the  jwles  should  be  gradually  applied 
and  withdrawn,  and  should  never  be  suddenly  revetwd  ;  they  should  be 
kept  in  (Kisition  for  not  longer  than  three  minutes  at  a  sitting ;  whether 
they  are  both  placed  behind  the  ears,  or  one  upon  one  mastoid  process  ssd 
the  other  upon  the  forehead,  seems  to  be  a  matter  of  indiffV-rcnce,  Olhn 
methods  are  to  galvanize  or  to  farad iie  the  muscles.  Dr.  Reynolds  byt 
down  the  rule  that  tittle  or  no  good  can  be  thus  effected  if  the  musdo 
contract  to  the  norma!  extent.  But  if  the  contractility  is  diminisbol, 
el«:tricity  will  often,  tn  the  course  of  a  few  weeks,  restore  it ;  at  tbt 
same  time  the  muicles  will  become  len  wasted,  and  the  previot&ly  oM 
and  blue  limb  will  regain  its  normal  temperature.  By  specially  faradising 
the  extensor  muscles  of  the  fingers,  one  may  be  able  to  prevent  or  dimioiib 
contraction  of  the  fingers  into  the  )iialm.  In  general,  it  may  be  stated  thM 
the  application  of  electricity  should  not  be  commenced  be-fore  the  lapse  of 
five  or  six  months  from  the  hemiplegic  seixure ;  that  it  should  be  at  once  kf> 
ofl*  if  it  causes  headache,  giddiness,  faintness,  sickness,  or  any  unpleaiafit 
feeling  at  the  epigastrium;  and  that  the  current,  whether  galvanic  or 
farodic,  should  never  be  so  strong  as  to  cause  |Miin,  nor  so  long  continued 
as  to  cause  fatigue. 

The  internal  administration  of  strychnia  is,  1  believe,  aseleas  in  hemi- 
plegia due  to  the  lesions  described  in  the  present  chapter.  ?for  can  one 
reasonably  expect  any  benefit  to  result  from  the  baths  of  Gastein  at 
Pleflers. 


LOCAL  ORGANIC  AFFECTIONS  OF  THE  BRAIN. 


TUBERCULAR    GROWIH — SYJ-HILITIC    OKOWIJt — l>THKIt     TVMOICS — SVMITOMS  : 

HEADAOIK— VUMITING — 0)TJt  NKUKITtS — LOC'ALIZIKU  SVMI'roUS tOK  THK 

BASS — TIIE  CKICRJlKU.im — ^TMK  W01X>X  TRACT — UIAGKOSIS  fROH  IIVSTSKIA, 
MECtXCmS.  ETC. — UIAGN061S  UETWCEN  THE  SEVERAL  KINUS  OF  lUHOX — 
FIlOtiKOiilS TKEATll  ENT. 

RED  BOFTIUlllitG— CEREBRAL  ABSCSSS. 

In  dUciBsing  in  the  last  chapter  the  characters  which  enable  ub  vtry  ofleo 
to  detcnnint  with  grcM  accuracy  in  what  jtan  of  the  brain  arc  seated  lesions 
t:ausiDi  hcmifilcgia  and  aphasia,  [  entered  upon  one  of  the  mmt  interesting 
puts  of  ihc  study  of  cerebral  discasn  ;  but  I  was  not  able  to  complete  it, 
because  the  aifcctions  that  depend  upon  lesions  of  the  arteries  scarcely  occur, 
eiccpl  in  certain  dclinite  regions  of  the  crceplialon.  'lliere  is,  however, 
another  important  group  of  local  organic  .ilTections  which  are  under  no  such 
anatomical  limitations  as  regards  their  position,  and  I  think  it  will  be  in 
every  way  convenient  that  I  should  take  them  next ;  my  doing  so  will  save 
me  from  having  heica^cr  to  retrace  my  s(e|)«  over  any  part  of  the  ground 
which  I  have  already  (ravcrscd,  and  it  will  place  the  reader  in  possr^sion  of 
all  (he  points  that  mmt  guide  him  In  what  is  termed  the  iMaJitan'^n  of 
diseases  of  the  brain,  'llie  group  in  question  would  not,  indeed,  be  recog- 
nised as  such  by  the  science  of  pathology,  lliat  science  would  rather  place 
as  far  apart  as  possible  alTectiont  so  varied  as  syphilitic  gummata,  tubercles, 
tumors,  and  inAammalory  changes  le.iding  to  no  sot^ening  oralHc«».  But 
bcK,  as  in  many  other  parts  of  my  work,  I  am  comjiclled,  by  the  necessities 
of  jHactical  medicine,  to  ignore  all  strict  pathological  classifications.  At  the 
bedside  one  can  often  distinguish  these  several  alTcctions  only  very  imper- 
fectly, or  only  u]>on  indirect,  or  collateral  evidence.  To  describe  them 
separately  would  be  to  repeat  the  same  facts  over  and  over  .-ig^iin,  and  to 
suggest  false  views  with  regard  to  their  clinical  ^-ignificancc.  1  shall,  there 
foic,  tx.-gin  u-ith  a  brief  account  of  such  of  the  lesions  as  tnay  be  included 
among  new  growths  taking  fir»t  Tubmlt,  Mrcoudly  SyfUtitie  Gumma,  and 
thirdly  Tumor.  Aftcnvord  I  shall  discuM  their  symptoms  in  common,  the 
differential  diagnosis  between  them,  and  th<-ir  trutincnt.  I.«tly,  1  >hall 
describe  lie,i  So/lfiting  and  AAufst,  by  themselves. 

I.  Tubtrdt  of  thf  Brain. — The  tubercular  proccst  may  affect  the  brain  in 
two  different  wa)>,  Someiimcs  a  large  number  of  minute  tubercles  grow 
into  it  from  the  pia  nuicr,  or  xte  scattered  through  iti:  substance  along 
the  vessels.  This  condition  Lt  alirays  oMWciatcd  with  meningitis,  and  will 
be  described  when  I  am  speaking  of  that  diwasc.  In  other  case*  there  it  a 
single  caseating  mass,  or  a  very  limited  numlier  of  such  ma.'ocM,  which  may 
rc.ich  a  great  size.  By  way  of  distinction,  some  writers  call  these  "  solitary 
tubercles,"  Obermeici  has  Tcccniiy  piojKMed  to  name  them  "  tuberculous 
tumors,"  but  neither  term  apjieani  to  me  a  very  goo<l  one.  In  wie  they 
generally  vary  from  that  of  n  pea  to  that  of  a  walnut ;  the  biggest  I  know  of 
IS  a  ^cimeu  in  the  museum  of  Guy's  Hos]>ital,  which  was  received  lirom 
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Dr.  Hughlings  Jackson  by  Dr.  Moxon.  It  b  described  as  being  like  a  laigc 
potato.  Sometimes  they  have  a  Battened  base  toward  the  pia  mater,  but 
Diorc  commonly  they  arc  more  or  less  globular  in  form,  and  touch  the  surface 
only  at  one  spot,  or  arc  completely  surrounded  by  brain  substance.  I  do 
not  know  that  they  ei,'cr  adhere  to  the  dura  mater  lining  the  skull,  biH 
sometimes  ihcy  become  o^lutinatcd  to  the  tentorium  when  Ihcy  occupy  the 
cerebellum.  Their  substance  is  of  a  bright  yellow  color,  firm,  or  even  hard, 
and  generally  quite  homogeneous,  except  that  at  the  centre  it  may  be 
softening  down  into  a  yellowish  liquid,  or  may,  on  the  other  hand,  be  par- 
tially calcified.  But  they  aUo  have,  in  most  cases,  a  narrow,  pinkish-gny, 
soft -growing  edge,  which  separates  the  yellow  cheesy  material  from  the  brain 
tissue  around.  This  edge  may  obviously  consist  of  an  aggregation  of 
miliary  tubercles,  but  more  oAcn  ic  has  no  such  appeaitiDce,  and  t  think 
that  it  sometimes  consists  of  elements  which  arc  larger  than  the  lymj>hoid 
cells  that  characteriie  tubercles  in  other  parts.  Rindflcisch  further  lu^ii^ 
on  the  fibrous  texture  of  the  marginal  tone  of  the  chees)  mass,  and  declares 
that  many  so-called  cerebral  tubercles  arc  really  n on- tuberculous,  deserving 
rather  to  be  called  fibroid  tumors.  But  a  similar  transforrruttion  of  the 
cellular  elements  of  tubercles  b  well  known  to  occur  even  in  the  lungs,  aixi, 
whatever  its  micro%opical  characters.  1  do  not  think  there  cjui  be  a  doubc 
that  tubercle  of  the  brain  is  distinctly  a  scrofulous  affection.  Aokme 
thirty-two  cases  that  have  occurix;d  at  Guy's  Hospital,  I  find  only  twout 
which  it  is  stated  thai  no  similar  lesion  could  be  discovered  in  auy  other 
part  of  the  body.  It  is  true  that  tubercular  meningitis  (which  was  found  n 
several  instances)  would,  by  some  pathologists,  tie  regarded  rather  as  ut 
accidental  result  of  infection  from  the  caseous  mass  than  as  of  ihc  same 
nature  with  it,  but  in  a  very  large  number  of  instances  there  was  chronic 
phthisis,  or  disease  of  the  mesenteric  or  mediastinal  glands.  In  no  let> 
than  eighteen  of  the  thirty-two  cases  the  cerebellum  "as  the  sole  scat  of  the 
affection ;  three  times  it  was  the  pons  Varolii,  once  the  medulla  oblongata, 
six  times  one  of  the  hemispheres ;  in  the  other  four  cases  there  were  acvetal 
tubercles  in  different  parts  of  the  enccphalon.  Twenty-one  of  the  patients 
were  males,  the  remainder  females,  a  proportion  which  accords  exactly  with 
that  given  by  some  previous  writers.  In  three  instances  the  age  was  und>« 
five  years,  in  six  between  six  and  ten  years,  in  twelve  between  eleven  aod 
twenty  years,  in  seven  between  twenty-one  and  thirty,  in  three  between 
thirty-one  and  forty,  and  in  one  older  still,  namely,  forty-two. 

In  one  case,  that  of  a  child  aged  four  and  a  half,  there  is  said  to  hat-e 
been  a  fall  upon  the  back  of  the  head  five  or  six  weeks  before  the  occtinrnce 
of  a  fit,  which  was  the  earliest  si^n  of  cerebral  mischief;  the  %at  of  the 
tubercle  was  the  pons.  Dr.  Cnchton  Browne  mentions  {"West  RiJiitf 
Atyhim  Rep.,"  ii)  a  wmilar  instance  ;  the  same  part  of  the  head  was  struck; 
symptoms  speedily  showed  themselves  and  proved  fatal  in  two  months,  ;ind 
a  mass  of  tubercles  of  the  size  of  a  walnut  was  found  in  the  cerebellum.  I 
should  have  thought,  however,  that  in  Dr.  Browne's  case  the  time  was 
hardly  long  enough  for  the  development  of  such  a  lesion,  and  a  sug;gest)on 
m.idc  by  Rilliet  and  Barthez  secm&  to  me  very  reasonable,  namely,  that 
when  an  injury  seems  to  have  been  the  cause  of  a  tubercle  in  the  bnio,  it 
may  perhaps,  in  reality,  have  merely  set  up  acute  changes  in  the  tissue  around 
a  tubercle  which  was  there  before. 

a.  Syf>kililii  Gumma  of  iht  Brain. — 'I'his  affection  also  is  attended  with 
the  formation  of  a  firm,  dry,  yellow,  caseous  material,  which,  indetMl,  i«  not 
always  ver^  easily  to  be  distinguished  from  a  tubercle.  One  point  t^ 
difference  is  the  fact,  long  ago  pointed  out  by  Wilks,  that  it  isconsianily 
seated  nl  the  surface  of  the  organ,  growing  into  the  cerebral  substance 
from  the  membranes.     Hcubncr  states  that  an  analysis  of  forty-five  cases. 
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fecorded  by  diffCTenl  observcre,  yielded  only  three  exception!;  to  this  nile. 
and  not  one  of  these  was  conclusive.  Again,  when  a  gumma  occupies  the 
convexity  of  the  brain,  or  the  summit  of  one  of  the  cerebral  lobes,  the  cor- 
responding pwt  of  the  diua  mater  becomes  thickened  and  convened  into  a 
tough  yellow  layer  and  adherent,  tto  as  to  form  with  it  one  inseparable  mas. 
Thus  the  shajie  of  a  |;umma  U  far  more  irregular  than  thai  of  a  tulicrcle.  which 
wc  hare  seen  to  be  generally  more  or  less  globular.  lastly,  the  syphilitic 
affection  comnKinly  thaws  a  much  more  considerable  proportion  of  translu- 
cent undegenerated  tiMue )  this  appears  as  a  moist,  grayish-red  or  gray  mass, 
which  is  sometimes  as  soft  as  jelly ;  it  is  especially  apt  to  be  abundant  at  the 
base,  where  it  may  involve  several  of  the  cranial  nerves  and  fill  up  the  sella 
turcica  as  well  as  the  diamond -shaped  space.  Microacoplrally,  it  con.sists  of 
granulation  tissue,  containing  some  spindle-shaped  and  stellate  elemenis.  and 
having  (according  to  Heubner)  a  distinctly  alveolar  structure  in  many  in- 
stances.  It  is  very  vascular,  and  sometimes  presents  many  little  extnvaia- 
lions  of  blood.  On  the  other  hand,  if  anti-syphilitic  remediet  .should  have 
been  freely  administered  during  life,  the  only  morbid  change  found  after 
death  may  be  a  patch  of  superficial  softening  of  the  cortex,  heneath  a  local 
adhesion  of  the  dura  maier  to  the  brain ;  this  was  llie  case,  for  example,  in 
a  patient  of  Dr.  DrescJifeld's  ("Z<wi«/,"  1877). 

It  is  a  curious  circumstance,  that  of  ten  cases  of  gumma  of  the  brain  of 
which  I  have  notes  all  but  one  were  in  persons  between  the  ages  of  thirty- 
one  and  forty,  the  exception  being  a  woman,  aged  twenty-six.  hi  five  of 
them  there  was  a  definite  history  of  con.-nitutional  sy])hilis,  or  else  (here  were 
in  the  liver  nodulea,  nf  which  the  nature  was  indixfmtaMe.  Only  one  of  the 
patienis  had  diKtinctly  staled  during:  life  that  he  Imd  had  no  venereal  duease ; 
in  that  case  the  liver  coniained  gummata.  As  might  \x  ex|tecte<I,  males  pre- 
ponderated over  females  in  the  proportion  of  seven  to  three.  In  several 
instances  the  report  of  the  autopsy  is  incomplete,  an  examin.-tiinn  of  the 
testes,  in  particular,  having  often  been  omitted.  In  one  i:vk  the  |»tii^nt's 
illness  had  been  attributed  during  life  to  a  sunstroke.  Thiit  was,  no  duubt, 
a  mistake,  but  many  writers  think  that  a  blow  or  fall  upon  the  head  may 
determine  the  formation  of  a  gumma  in  the  bmin,  and  it  has  even  tieen 
imagined  il\at  an  inherited  tendency  to  diseases  of  tlie  nervous  system  may 
dispose  syphilb  to  alTe<-t  that  organ  rather  than  any  other  part  of  the  body; 
or,  again,  that  a  mental  shock  or  excessive  study  may  act  as  an  exciting 
cause  of  such  a  lesion. 

3.  TitiHor  ef  fht  Brain. — ^There  is  no  region  of  the  body  in  which  so 
many  dilTerent  kinds  of  new  growth  are  found  as  in  the  hrain  and  in  its 
membranes,  and  yet  histolngiral  distinctions  are  nowhere  else  of  as  little 
practical  importance,  liecause  the  clinical  history  and  symptoms  of  a  case 
are  comparatively  seldom,  and  only  to  a  small  extent,  affected  by  tliem. 
I  shall  therefore  content  myself  with  a  brief  description  of  the  chief 
varieties. 

The  memAraitfS  may  present  fibrous  and  some  other  simple  tumors,  such 
as  occur  almost  anywhere,  and  malignant  tumors  of  all  sorts,  primary  or 
secondary.  A  favorite  seal  for  the  malignant  growths  is  between  the  dura 
mater  and  the  bone ;  or,  jierhaps,  it  would  be  more  correct  to  say  that  they 
begin  with  the  osseous  sulisiauce  itself,  and  either  push  inn-ard  the  <lura 
mater  or  penetrate  it.  protniding  upon  its  inner  surfa<:e,  nr  even  invading 
the  cerebral  tissue.  Tliey  generally  are  sanoiiiata.  Two  or  three  kinds  of 
simple  tumor  are  peculiar  to  the  coverings  of  the  brain.  To  one  of  them 
Virchow  has  given  the  name  of  jMammoma,  from  it!i  containing  cdkified 
particles,  like  those  which  constitute  tlie  brain  sand  of  the  pineal  luuly  and 
choroid  plexuses.  The  lime  salts  are  deposited  in  curioiK  little  globular 
structures,  made  up  of  elements  arranged  concentrically,  so  as  to  resemble 
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somewhat  the  well-known  "  birds' -nest  cells."  Kobin  accordingly  described 
this  affection  as  a  ronii  or  epithelioma  ;  but  such  a  view  of  its  nature  i% 
incorrect.  Virchow  say^  it  geneially  appe.in  as  a  sen) i 'globular  mass,  of 
firm  consistence,  pale  red  or  white,  and  mcdulU-tikc.  One  that  1  ciatnincd 
ha<i  a  loose  texture  .tnd  a  Hocculcnt  sur&ce  ;  il  grew  in  such  a  position  a* 
to  indenc  the  brain  above  the  left  Sylvian  fissure.  Accordiag  to  Virchow 
such  ciowlhs  arc  less  frequently  scaled  in  the  tentorium  or  in  the  U,\\ 
than  in  the  dura  mater  lining  ihe  skull — panicularly  at  the  fore  pan  of 
the  Iklsc.  Another  special  form  of  tuiuor  peculiar  to  the  membranes,  k 
that  which  was  formerly  called  a  cholesteatoma,  bm  which  has  of  late  been 
terraed  a  pearl  cancer.  It  constimtes  a  dry,  hard,  rounded  mass,  occu)i}-iBg 
the  pia  mater  generally  at  the  base  of  the  brain.  Its  cut  surface  his  i 
poirly  lustre,  and  it  consists  of  lobules  made  up  entirely  of  homy  cpitbeiial 
edls,  and  supported  by  a  stroma  of  dense  connective  (issue.  Lastly,  Vir- 
chow has  described,  under  the  name  of  melanoma,  a  third  kind  of  mcninpal 
n«w  ijrowth  ;  in  a  case  which  came  under  his  observation  there  were  nin>c- 
lous  black  or  brown  nodules  in  the  pia  mater,  the  rest  of  the  body  being 
enlirely  free  from  them. 

Again,  of  the  tumors  that  have  their  scat  m/Aifi  the  brain  tttds/arue  ibeie 
Is  one  kind  that  is  almost  special  to  II,  while  the  rest  are  like  ihosc  which  are 
found  in  other  |)urts  of  the  body.  Among  (he  latter  sarcomata  are  the  num 
numerous,  especially  tho^  of  the  spindle-cell  variety.  A  fibrous  tumor  ttj 
sometimes  met  with  ;  and  sometimes,  though  ver>'  rarely,  a  myxoma.  Pri- 
mary carcinoma  of  the  brain  is  exceedingly  infrequent.  I  find  only  ooc  caw^ 
in  our  records  at  Guy's  Hospital  which  is  said  to  liave  been  of  tltat  natmt- 
Indced,  it  is  not  very  common  for  the  organ  to  be  affected,  even  siccondarilj, 
by  canter ;  1  have  notes  of  only  four  instances  of  such  an  occurrence.  In 
the  immense  majority  of  cases  in  which  secondary  nodules  are  developed 
within  the  cranium  the  growth  is  one  of  the  more  highly  infective  forms  of 
sarcoma.  A  peculiarity  of  secondary  tumors  in  (he  brain  is  thai  they  are 
almost  always  multiple.  On  the  other  hand,  it  is  a  rule,  to  which  Ihcrt  ate 
scarcely  any  exceptions,  that  a  primar)'  new  growth  is  solitary.  Among 
forty-four  cases  that  1  have  collected  from  our  records,  I  find  only  two  in 
which  there  was  more  than  one  tumor  in  the  brain,  but  in  which  no  obvioB 
source  of  infection  existed  elsewhere ;  and  alter  alt,  il  is  quite  possiWe  that 
in  those  eases  there  was  disease  of  one  of  the  bones,  or  of  some  other  a[nKt- 
ure,  which  was  overlooked.  The  centre  of  a  cerebral  tumor  now  and  then 
softens  down  into  a  (yst,  and  this  may  become  so  large  that  the  presence  of  any 
solid  growth  may  not  be  obvious.  We  have  at  Guy's  Hospital  had  five  cases 
io  which  one  lobe  of  the  cerebellum  or  the  middle  of  it  has  coaiained  a  luge 
Ihin-walk-d  cavity,  lilled  with  a  fluid  that  was  highly  albuminous  or  deposited 
spontaneously  a  fibrinous  coagulum.  In  three  instances  no  advcntitivs 
tissue  could  be  discovered,  except  the  va-scutar  membrane  forming  the  cnt 
itself,  but  in  each  of  the  other  two  there  was  a  small  tumor  situated  on  taie 
side  of  the  fibrous  wall.  It  therefore  seems  probable  that  such  cavitiesatway 
arise  out  of  new  growths. 

Hydaiids  arc  of  very  rare  occurrence  in  the  brain,  in  a  girl,  aged  ntr 
X)t.  Moxon  found  a  large  Hhiiwceettu,  occupying  the  middle  and 
lobes  of  the  right  hemisphere  ;  she  hod  also  a  similar  alTeclion  of  the  liver. 
I  believe  that  no  other  in:;tance  has  been  met  with  at  Guy's  Hospital  during 
the  l.x^t  few  ^carx.  The  tytti<tr(ut  <fUuiosa  sometimes  infects  Ihe  pia  nater 
or  the  vcntncular  space. 

The  one  kind  of  tumor  to  which  I  have  already  alluded  as  almoKt* 
special  to  the  bmin  is  that  which  Virchow  termed  glioma,  and  which  he 

*  A  dmilM  afleciion  oceun  In  Ihe  reiina  during  childhood,  Md,  peihspa,  a]«o  in  ibf 
nprarcnal  opculn. 
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[ngirded  u  sn  overgrowth  of  the  nctiraglia,  the  substance  which  cnnents 
elhCT  vid  aipports  the  projicr  nervous  tissue  clcmenls.     This  snlisUnoe 
a  Kimewhat  indefinite  ttTuclurc.  consisting  of  a  granular   or  fsinily 
Sbrillaled  marrix.  in  which  arc  imbedded  smjil  nuclei  with  ill-defined  ml 
Accordingly,  a  glioma  con^^ists  of  wmilar  cells  or  nuclei,  more  or 
lickly  set  in  a  simibi  matrix.     Such  a  growth  is,  of  course,  not  very 
a  sarcoma ;  and  many  paihologicts  describe  it  as  a  mere  variety  of 
irm  of  tumor.     Indeed,  Virchow  him<«lf  admitted  that  it  was  often 
<ible  to  say  of  a  particular  specinKn  whether  ii  should  or  should  not 
filled  a  sarcoma,  and  he  exprcffily  rccogniicd  the  occurrence  of  inler- 
lute  formf,  which  he  termed  glio-sarcomata.    But  alihouh'h  [be  dtstinciion 
ly  not  be  of  great  practical  importance,  it  appears  to  re^i  u|K>n  a  sound 
clical  basis,  inasmuch  as  the  neuroglia  is  a  completely  developed  or 
alt   stnicliire,  whereas  the  ctcmenis  of  a  sarcoma  arc  embryonic,  corres- 
ling  with  iho%  of  a  connective  tissue  which  is  at  an  early  stage  of  its 
th.    Prof,  Klebs,  of  Prague,  has  recently  maintained  ("Prog.  Vierteljahr- 
't."  187JI  that  gliomola  al^so  contaio  newly-formed  ne^^-ous  elements. 
>in  cclb  with  many -branched  proci/sscs,  which  are  well  known  to  occur  in 
tumors,  are  regarded  by  him  as  ganglionic  cclU ;  and  he  believes  that 
are  sometimes  developed  out  of  the  axis  cylinders  of  nerve  fibres.    A 
:lioiDa  may  be  of  a  pinkitji-rcd  color,  or  it  may  look  so  exactly  like  the 
tl  brain  substance    Ih^t  a  microscope   is  required  to  demonstrate  its 
)re.     Its  subsunce  is  always  continuous  with  that  of  the  surrounding 
ebra)  tissue ;   for   there  is  never  a  capsule,  as  with  some  sarcomata. 
"xA,  It  o^en  asoimes  the  form  of  the  part  in  which  it  grows,  so  thai  on« 
_  Si  imagine  the  corpi»  striatum  or  the  thalamus,  or  some  particular  con- 
slution,  to  have  become  swollen  to  three  or  four  times  its  natural  size. 
It  m  vm>eca«cs  caseation  lakes  place  extensively  in  these  growths  1  aiMl 
cording  to  Klebs,  they  arc  abo  liable  to  sclerosis,  exactly  like  that  which 
curs  in  the  normal  brain  substance. 

A  soft  glionu  oflen    contains  a  great  number  of  thin-walled  *c»cls, 

may  nipiure  and  pour  out  blood  into  its  tissue,  tcarinp;  it  up  so  that 

can  hardly  discover  any  trace  of  the  growth ;  as  Virchow  long  ago 

>inted  out,  the  disease  may  llien  be  mUtaken  for  a  simple  cerebral  hcmor- 

Perhaps  the  most  puzzling  cases  of  all  are  those  in  which  repeated 
extravasations  occur,  and  in  which  the  coagula  become  converted  into  tough, 
opaque,  c»ealing  nUBscs,  of  various  colors. 

Not  only  glioniata,  but  all  the  less  circumscribed  forms  of  cerebral 
turoof.  are  apt  to  set  up  in  the  adjacent  brain  tissue  morbid  changes  that 
ran  only  be  regarded  as  inflammatory,  and  as  due  to  irritation  caused  by 
ihrir  [jfTsenee.  Such  an  alTcttion  sometimes  assumes  the  form  of  "red 
softening,"  of  which  I  shall  givean  example  further  on.  More  often  it  is 
wliat  Rukitansky  first  described  as  "yellow  softening," — a  state  in  which 
medullary  sulMianee  has  a  foint  yellow  tinge  and  looks  glistening,  like 
anc-mangc,  bm  nevertlicless  retains  its  form  when  sliced  or  cut,  and  is  not, 
&ct.  softer  than  the  rest  of  the  brain.  This  affection  appears  to  bean 
(Ctjenia  ;  the  microscope  throws  no  light  upon  its  nature.  Another  common 
lit  of  the  presence  of  a  new  grotvih  in  the  brain  is  the  accumulation  of 
increa.'%e<l  amount  of  fluid  in  the  ventricles,  which  may  become  greatly 
It  might  sometimes  be  aitribuicd  directly  to  compression  of  the 
"of  Galen  or  of  the  choroid  veins ;  as  when  the  tumor  is  seated  in  the 
rtltrm  or  in  one  of  the  posterior  lobes  of  ihe  cerebrum-  But  Virchow 
.  pointed  out  that  hydrocephalus  often  occurs  in  cases  in  which  such  an 
iplanxlion  is  obviously  inapplicable;  and  this  statement  is  confirmed  by 
LinrraJ  caaet  of  which  I  find  notes  in  our  records. 
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Staiislics  o/  Cerebral  Ttimort. — If  I  may  judge  from  the  case*  (hat  la« 
OLfurred  ai  Guy'*  Hoipiul,  (here  is  a  rcuurkablc  difference  in  the  Uabiiiiy 
of  diCTerenl  parts  of  the  brain  to  be  (he  seat  of  tuinors  at  difTereoi  ago. 
We  have  had  iwenty-lwo  cases  in  which  there  was  a  primary  new  growth  in 
one  of  the  hemispheres,  sixteen  on  the  right  side  and  six  on  the  left.  In 
only  five  of  these  was  the  patient  less  than  thirty  years  old  ;  the  rest  were 
pretty  erenly  distributed  between  the  ages  of  thirty  and  iixly.  On  the  olh« 
hand,  out  of  fourteen  cases  in  which  a  tumor  was  seated  at  the  base  of  tbt 
brain  ten  occurred  in  persons  under  the  age  of  thirty.  The  five  instance* 
of  cyst*  in  the  cerebellum  were  all  in  i>;uients  between  twenty-one  and 
(wenty-six  years  old.  There  were  only  two  cases  in  which  solid  lumon 
were  found  in  children  under  the  age  of  tea ;  in  each  instance  the  seat  of 
the  affection  was  the  cerebellum. 

Tumor  of  the  brain  is  more  frequent  in  males  than  in  femalefl.  I  find 
that  among  forty  two  cases  which  have  occurred  at  Guy's  Hospital.  aiMl  ia 
which  (he  sex  is  recorded,  the  proportion  is  as  17  :  15.  This  corrcspoodi 
very  closely  with  the  ratio  of  10  :  6  given  by  Obermeier.  But  it  is  intercitii^ 
that  in  the  ca-ses  in  which  one  of  the  hemispheres  was  the  seat  of  the  affK- 
tion  the  preponderance  of  males  is  much  higher,  namely,  as  16  :  6.  For 
men  are  much  more  liable  than  women  to  blows  and  falls  ;  and  Virchow  hai 
expre.wed  the  opinion  that  new  growths  affeciinji;  (he  upper  part  of  the 
brain  are  ollen  caiued  by  injuries  to  the  head.  He  has  further  stated  tfau 
tumon  in  this  |>osiiion  are  generally  gliomata,  whereas  at  the  base  sarci>- 
mata  and  rarcinumata  are  more  often  found.  In  the  three  cases  that 
have  last  occurred  in  my  knowledge,  (he  patient's  illness  was  attributed 
during  his  lifetime  to  a  severe  lall  or  blow  upon  the  head,  received  sotoc 
lime  previously. 

In  proceeding  to  discuss  the  symptoms  of  these  various  alfecttons.  I  have, 
in  the  first  place,  to  remark  thai  iti  making  puit-mortem  examinations  one 
occasionally  findt  a  tubercle  or  a  tumor  in  ca^es  in  which  there  had  duritig 
life  been  no  suspicion  of  the  presence  of  any  cerebral  lesion.  Thu.s  we  hsve 
in  the  museum  of  Guy's  Hospital  a  specimen  of  a  very  hard  growth,  nearly 
as  large  as  a  pigeon's  egg,  attached  b;^  a  pedicle  to  the  ridge  of  (he  petMMB 
Iwne ;  it  wi»  discovered  accidentally  in  the  body  of  an  aged  pauper  womaa 
who  was  said  to  have  had  no  cerebral  symptoms.  Another  pre]iaration  UoDc 
of  a  large  rarcinomatous  mass  in  the  cerebellum,  taken  by  Dr.  Moxou  bom 
a  patient  who  died  of  rancer  of  the  breast  and  of  the  liver.  But  U  nuj 
Eiirly  be  said  that,  if  she  had  lived  a  little  longer,  the  tumor  might  have 
manifc'Jsted  signs  of  its  presence  ;  and  the  same  remark  applies  to  the  very 
few  instances  in  which  one  or  more  smalt  luhen-les  have  been  unexpectedly 
found  in  the  brain  in  gtersons  who  have  fallen  victims  to  phthisis  or  to  some  • 
Other  scrofulous  disease.  All  that  ix  really  proved  by  such  cases  is  thai 
lesions  of  various  kindt  may  be  latent  during  the  early  periods  ol  theit 
development,  liut  of  this  fact  there  is  abundant  evidence  of  another  kind. 
Thus  when  lutwrcular  meningitis  has  tiecn  the  cause  of  death,  and  wtien  the 
patient  had  appeared  to  be  jierfertly  well  u|>  to  the  time  of  the  tommence- 
menl  of  that  di.sease,  one  not  uncommonly  finds  one  or  more  yellow  tuber- 
cles in  the  brain  substance  which  must  obviously  have  been  of  older  date. 
Again,  it  sometimes  happens  that  a  person  dies  of  what  appears  to  be  an 
acute  illness,  and  that  the  only  lesion  found  at  the  autopsy  is  a  tumor,  with 
MlYening  of  the  surrounding  cerebral  (issue.  Some  years  ago,  a  nun  was 
admitted  into  hospital  insensible,  livid,  and  in  a  high  state  of  fever,  so 
that  (he  diagnosis  was  ty|>hus;  he  lived  only  three  days  from  the  time 
when  he  was  first  taken  ill.  but  at  the  autopsy  a  small  spindle-cell  growth, 
of  the  size  of  a  l>eau,  was  found  projecting  into  the  fourth  ventricle  from  the 
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side  of  th«  iltr.  But,  u-ith  tli«  exception  of  one  or  two  inrtance*  in  which 
psammomala  or  other  meningeal  tumors  have  lieen  (juite  uncxpe«^'tedl^  div 
covered,  I  do  not  find  in  oiir  records  a  single  inxiance  in  which  a 
tubercle  or  a  Itimor  has  l>een  met  with  in  the  brain  of  a  patient  killed  by 
accident,  or  who  died  from  some  indtfTcient  diseoM;,  xuch  as  heart  dixeMW,  or 
ileus. 

'I'he  symptom*  themselves  may  be  divided  into  two  classes-  Some  of 
them  are  common  to  the  large  majority  of  caaex;  othent  arc  comparatively 
seldom  obierved,  their  presence  lieing  de|>endenl  upon  the  -%e.it  of  ihc  Icston. 
It  will  be  convenient  that  I  nhotild  fin>(  de^tcnbe  the  lormer  kind  ;  and  1 
think  that  they  may  be  arranged  under  three  heads  :  (i)  cerebral  symptoms 
proper,  such  as  headache,  giddineia,  epileptiform  Mnzures,  loss  of  memory, 
mania,  sttipor;  (>)  dlitarbances  of  dbtant  part»,  including  vomiting,  consti- 
pation, etc. ;  (j)  certain  changes  in  the  optic  disc,  which  are  revealed  by  the 
ophthalmoscope. 

1.  Headaeht  is  very  rarely  absent,  and  is  generally  the  earliest  indication 
that  anything  is  wrong  with  the  patient.  Its  seat  sometimes,  but  not 
always,  answers  to  that  of  the  lesion.  The  superficial  nerves  of  the  corre- 
sponding part  of  the  scatp  may  l>c  lender  to  pressure  or  percussion  ;  or  (as 
Komberg  first  notiired)  the  art  of  holding  the  breath  or  of  cotighing  niay 
increase  the  [win.  The  rouMriim  o(  Guy's  Hospital  contains  a  large  limior. 
three  inches  in  diameter,  which  I  found  many  ytxn  ago  in  the  left  hemi- 
sphere of  a  girl,  a  patient  of  Dr.  \S'ilk*,  who  ha<J  suffered  severely  from 
pain  in  the  head,  and  who  had  declared  thai  when  she  turned  her  head  to 
one  side  she  felt  something  move  in  its  interior.  Another  preparation 
consists  of  a  small  growth  Irom  the  dura,  mater,  taken  by  Mr.  bay,  of  Sti 
Neots,  from  an  old  woman  who  died  of  bronchitis.  She  h^d  often  expressed 
a  wish  that  her  head  .ihould  be  o|iened,  because  for  years  she  hnd  experi- 
enced anomalMis  inins  in  it,  and  a  sense  of  coldness  in  one  sjiot,  not  larger 
than  a  shilling;  this  corrc-sponded  very  nearly  with  the  seat  of  the  tumor 
that  was  found  after  her  death.  'I"hc  pain  caused  by  a  new  growth  may,  in 
fact,  be  of  cverv  dt^jrce  of  intensity,  from  a  dull  achm^  to  the  most  unbear- 
able agony,  sucn  as  is  said  to  render  a  patient  delirious.  It  is  sometimes 
constant,  but  it  generally  undergoes  exacerbation  from  time  to  lime.  In 
some  cases,  indeed,  it  is  nliogeiher  intermittent  or  paroxysmal,  so  that  it 
may  closely  resemble  an  ordinary  migraine.  Thus  Al)ercrombie  relates  the 
case  of  a  boy,  aged  six.  who  begun  to  suffer  from  fits  of  severe  sick-headache, 
recurring  at  firj-l  alniut  once  a  fortnight,  and  leaving  him  in  good  health  in 
the  intervals.  After  five  or  six  months  the  aitaitks  assumed  a  dilTercnt  and 
more  persistent  character ;  and  Iwh  months  later  he  died,  when  a  tuber- 
culous mass  was  found  in  the  cereliellaro.  A  similar  in.slanre  ha.'s  been 
.Ttcorded  by  I^ebert.  Tltese  c^v;n  teem  to  ine  to  have  an  important  bearing 
upon  the  general  theory  of  the  production  of  "  cerebral  symptoms  "  by  local 
anecltons  of  ibe  brain.  I  shall  hereafter  have  to  de«:ribe  a  group  of 
functional  disorders  of  the  nervous  centres,  including  migraine,  vertigo, 
epilepsy,  and  some  others — under  the  name  of  "nerve  storms"  or  "  ex- 

f'losive  neuroses."  And  I  shall  endeavor  to  show  that  each  of  these  is 
inbic  to  be  set  up  by  a  variety  of  exciting  cjiuses.  Now,  my  hypothesis  is 
that  a  tumor  or  a  tubercle  causes  a  transitory-  vertigo,  or  an  epileptiform 
fit,  or  an  attack  of  sick-headache  in  exactly  the  .'Utme  way  as  any  other 
disturbing  agent.  I  conceive  tliat  the  nerve  storm  so  produced  has  pre- 
cisely the  same  scat  as  when  it  is  merely  the  result  of  over-fatigue,  or 
irritation  of  the  generative  organs,  or  di.sorder  of  the  stomach.  And  1 
think  it  is  probable  that  frontal  headache,  even  when  unattended  with  the 
other  characteristic  symptoms  of  an  attack  of  migraine,  is  yet  very  often  of 
that  nature.     If  this  be  granted,  it  ought  to  follow  that  pain  ta  the  forehead 
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BhiMiId  point  leas  directljr  to  th«  anterior  part  of  the  twain  as  the  leat  of 
a  tumor  than  occipiul  pain  to  the  c-erebellum  or  pOKtenor  lobes.  1  do 
not  ktiow  whether  growth*  jicuated  in  any  parlicutnr  region  are  more  apt 
than  others  to  be  accompanied  by  verii|[a  or  by  epilepliform  convolsiocis, 
as  distinguished  from  lho»e  seizures  which  are  limited  to  (he  muscles 
of  certain  parts,  and  to  which  I  shall  presently  .>i|iecially  rrfer.  But  Dr. 
Reynolds  was  led,  by  the  examination  of  a  large  nuniber  of  cases,  to  the 
conclusion  thai  convulsions  in  general  vrere  less  common  when  the  disctK 
affected  the  anterior  \oba  than  when  it  occupied  the  posterior  lobes  or  the 
cerebellum,  Irritability  of  temper,  dqiretsion  of  ij>irits,  lots  of  mcmor;,  a 
general  irafwirment  of  intelligence  may  be  observed  even  when  a  luiaof 
lies  in  the  membranes  at  the  base  of  the  brain.  Thiis  we  have  in 
(juy's  mu)<eum  a  specimen  of  a  cholesteatoma,  of  the  .-uu;  of  a  pigeon's 
egg.  which  was  situated  «o  as  to  compress  the  under  surface  of  the  pons  and 
of  the  cerebcliiim,  but  which  had  alio  insinuated  itself  into  the  Sylvian 
fissure  to  some  extent ;  the  patient  was  at  one  lime  in  the  hospital  with 
paralytic  syroploms,  but  he  lietuime  maniacal,  had  delusions,  and  vs 
unmanageable,  so  that  he  was  removed  to  Colne^'  Hatch  Asylum,  where 
he  died.  On  the  other  hand,  the  mental  factiliies  are  not  infrequently 
retained  nearly  to  the  lost,  when  one  of  the  hemispheres  is  the  seal  of 
the  disease.  J-'riedreich  and  Obermeier  speak  of  exceiAivc  sleepiness  as  a 
principnl  symptom  in  two  cases,  which  severalty  came  under  their  obsem- 
tion.  The  most  usual  termination  of  :il)  the  affections  described  in  the 
present  chapter  it  by  stuiwr,  which  gradually  [xuses  into  coma.  Sometimes 
the  patient  lies  for  weeks  without  taking  the  slightest  notice,  passing  all 
his  evacuations  under  him,  and  showing  no  Mgn  ofintclligencc,  except  thai 
be  slowly  swallows  the  food  that  is  placed  into  hit  month.  Some  yeat^  ago 
Sir  William  Gull  had  under  hit  care  a  boy  who  niantfestcd  a  remarkaUc 
letardaiion  of  intelligence.  If  a  ipjestion  was  put  to  him  he  seemed  not  lo 
heed  it ;  but  after  many  seconds,  when  the  <iucstioncr  had  passed  on  to  talk 
to  some  one  else,  he  would  deliver,  word  by  word,  a  reply  which  sltm'cd 
that  he  perfectly  understood  what  had  been  said.  In  other  cases  tb( 
menial  condition  undergoes  changes  whirh  one  feels  disposed  to  refer 
10  varying  degrees  of  pressure  by  ventricular  effusion.  After  lying 
in  a  stupor  for  two  or  three  weeks,  the  jiaticnt  may  recover  bis  actus, 
and  remain  conscious  for  several  days,  rebjising  then  into  his  foraer 
state. 

2.  I'lWiiting  is  a  frequent  symptom,  and  alsoconsti|uilion.  Asarule,  ibcre 
is  loss  of  Elc»li,  and  extreme  emaciation  sometimes  occurs.  But  a  boy,  of 
foiiitecn,  who  was  in  Guy's  Hospital  in  1S67,  became  remarkably  fai  during 
his  illness,  and  remained  so  until  he  died  ;  and  two  or  three  years  previously, 
the  body  of  a  young  woman  in  a  similar  condition  was  brought  down  into 
the  post-mortem  room.  In  each  case  there  was  a  tumor  at  the  base, 
growing  upward  into  the  third  ventricle.  The  tempcnttute  0/  the  body 
is  often  one  or  two  degrees  below  normal ;  but  before  death  fever  nu) 
develop  itself.  Obermeier  speaks  of  a  rapidly  advancing  case  in  which  eveiy 
exacerbation  of  the  headache  was  a.*HOciated  with  a  marked  fall  io  the  rate 
of  the  pulse.  The  mode  of  death  is  often  by  ceraalion  of  breathing,  the 
heart  continuing  to  beat  for  some  Htlk  time;  in  one  instance,  of  which  I 
have  notes,  it  went  on  for  thirty-five  minutes,  while  artihtial  respiration  was 
vigorously  kept  up.  In  such  cases  it  is  wonderful  how  ((uiccty  life  depatis, 
without  a  gaNp  or  a  moan,  or  the  movement  of  a  limb.  Some  yean  ago 
1  was  called  lo  see  a  female  {uiticnt,  whose  symptoms  pointed  to  the 
presence  of  a  cerebral  tumor,  with  iJr.  Rladcs,  of  Ivenningion.  On  my 
arrival  at  the  house,  he  came  out  of  her  room  lo  s|>eak  to  me.  leaving  her 
burinod  and  two  women  with  her.    Wbco  n-c  went  to  her  bcdsith:  a  lew. 
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minutes  later  we  foond  lier  Atuui,  exrejrt  that  a  slight  Rickering  of  the  ptUw 
was  still  pciccpliblc.     Nut  ihc  slightn.t  ithaitge  hutl  liecn  ohtcrved- 

3.  Changts  in  the  Oftie  Disc  and  Rftina. — In  1^60  von  Oracle  communi- 
cated to  the  German  "  Ar<hiv  /Ut  Ofhiha/molagie  "  a  short  [Nipvr  in  which 
he  pointed  out  thai  tnfl.iininalion  of  ihc  ojrtic  nerve*  within  the  eyes  some- 
times occurred  as  3  rom|)li(,jilioii  of  ccreliml  di»«:a»e».  It  wn.s  already 
known  that  litindn<.-»  was  a  frojtient  effrcl  of  tjimor*  of  ihe  brain,  even 
when  their  scat  was  not  »uch  a*  to  involve  any  of  those  jMrts  which  were 
supposed  to  be  functionally  related  to  the  sense  of  vision,  biit  the  l>elvef  had 
bcca  that  |«ralys(s  of  tlie  nerves  of  sight  was  tlie  rause  of  the  amaurosis, 
and  that  if  any  anatomii-al  i:hange  w:is  to  be  foiin<t  it  would  be  a  simple 
atrophy  from  daease.  Thus,  von  Gniefe  confetnes  the  snqirise  thai  he 
felt  when  he  first  discovered  (alwut  itie  year  1857)  that  the  optic  disc* 
were  swollen  and  reddened  in  a  case  of  thLi  kin<l.  His  oli»ervations  were 
sotHi  confirmed  by  others,  and  after  a  little  white  the  remarkable  &ct 
was  elicited  that  prerttely  similar  appearances  could  often  l>e  detected  when 
the  patient  was  not  conscious  of  any  visual  defeat.  Thus  tlie  ophthalmo- 
scope hM  acquired  a  very  great  value  in  ihe  dbgnosis  of  disease*  of  the  bmin. 

It  was  suggested  by  von  Graefe  himself  in  hU  earliest  communication 
that  there  were  two  sejxiraie  ways  in  which  <:hanges  in  tlie  di^tes  could  arise, 
and  that  these  were  characterised  by  dinferent  appearances.  On  the  one 
hand,  an  increase  of  intracranial  prewiire,  acting  upon  the  cancerous 
siniscs,  might  medianically  olistnict  the  return  of  blood  through  the 
retinal  veins ;  on  tl>e  other  liand,  an  tndamnutory  process  at  the  Utie  of  the 
brain  might  be  projugated,  as  a  "neuritis  descendena"  along  the  optic 
nerves  to  their  (erminatiunx  within  the  eyeball.  Suljoequent  writer*  tias-e  to 
someeatent  modilie<l  the  interpretation  of  these  two  conditions,  and  it  has 
been  shown  that  they  very  often  coexist.  But,  with  the  distinguished 
exception  of  Dr.  Hugfalings  Ja<:kson,  I  believe  that  almost  all  competent 
observers  continue  to  recognize  the  theoretical  dilTerence  between  them. 
The  one  it  known  to  the  Germans  as  the  "  Stauungs-papille ;"  following  Dr. 
Allbutt,  English  writen  term  it  the  "  Choked  Disc,"  or  (with  less propneiy) 
"  Ischtemia  of  the  Disc."  The  other  is  called  "Optic  Neuritis  "or"  keuro> 
retinitis descendens. "  There  iaalsoathitd  change,  "  Attophyof  iheDisc," 
which  may  eiilicr  arise  independently  or  be  consecutive  to  one  of  the  other 
two. 

Tie  Chokal  Due. — I  do  not  find  any  more  precise  description  of  ihit 
aflFection  than  that  which  von  Graefe  gave  in  his  account  of  the  fust  case 
that  came  under  his  oljservalion.  "  The  papilla,"  he  says,  "was greatly 
and  irregularly  swollen,  rising  steeply  on  one  side  and  falling  gradually 
on  the  opjM&ite  side  to  tite  level  of  the  retina.  .  .  .  Insipid  of  being 
transparent,  its  tissue  looked  gray  and  opaque,  with  an  extremely  deep 
reddish  lint,  and  the  adjacent  ]>ari  of  Ihe  rciina  liad  the  same  appearance, 
so  that  the  choroidal  margin  ira  completely  hidden.  The  opacity  was  dif- 
fused, except  that  with  Ihe  direct  metnod  of  examination  one  could  perceive 
a  striated  appearant-c  following  Ihe  course  of  Ihc  fibres  of  the  optic  nerve. 
The  retinal  veins  were  dilated  and  exceedingly  tortuous,  and  obscured  here 
and  there  by  dipping  into  the  opaque  tissue ;  the  arteries  were  companiively 
small.  Tlw  turuidiiy  of  the  retina  diminished  gradually  from  the  disc  out- 
ward over  a  xonc  of  rather  more  than  2'"  in  breadth,  so  that  it  occupied  an 
area  5" in  diameter  (including  ihcdUc  itself),"  toasecondcasc  "the disc 
was  still  more  red,  and  there  were  ccchymo^es  in  the  adjacent  part  of  Ihe 
retina." 

The  prominence  formed  by  the  optic  disc  in  a  caae  of  this  kind  appears 
to  be  easily  recognised  after  deatli  when  the  eye  is  removed  and  laid  open ; 
an  admirable  illustration  of  it  is  given  by  Dr.  Allbult.     In  one  instance  in 
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which  an  inleTcurrent  attack  of  smallpox  destroyed  lire  at  od  early  OAge 
of  the  ucular  afTcction,  Comil  found  that  the  microscopical  appearaocc* 
coiv(i:«icd  in  an  inliliralion  of  ihc  cooncctirc  tUsuc  with  serum,  and  iu  a  (tw 
hcmorrha(ccs  into  the  adjacent  part  of  the  retina  ('MrM,  Gt».,"  1868,  ii, 
p,  679).  The  absence  of  grave  morbid  changes  b  proved  hy  a  case  of  ilr, 
Lawson'N,  in  which  the  presence  of  a  hydatid  cyst  within  the  orbit  causal  an 
esttemc  slate  of  ■*  choked  disc  ;  "  four  days  after  puncture  of  the  tumor  the 
engorgement  was  found  to  have  almost  entirely  disappeared.  A  drawing  b 
"/'agentletJur't  Alias"  (PI,  xxxi,  fig.  7)  shows  the  nerve  fibretbulgin);  ool- 
ward  m  as  to  separate  from  ilic  choroid  the  peripheral  layers  of  the  lettna, 
tbrowiri;  them  forward  and  outward.  Jn  u>ine  more  advanced  caMS  of 
von  Oraefe's,  examined  by  Schwciggci  and  Virchow,  the  connective  tiaae 
elements,  the  ve^aels,  and  Ihc  ner>'c  fibres  were  all  found  swollen,  and  the 
latter  were  beginning  to  degenerate,  but  in  the  outer  coat  of  the  veoeb 
there  wiw  an  overgrowth  of  nuclei. 

The  dioked  disc  was  by  von  Graefe  attributed  to  comi>renion  of  the 
cavernous  unus,  aided  by  what  he  termed  the  constricting  action  of  the 
sclerotic  ring.  He  argued  thai  if  from  any  cause  the  flow  of  blood  along 
the  retinal  veins  was  obstructed,  the  unyielding  structure  would  give  rise 
to  a  sort  of  fIrangulalioH  of  them  at  the  point  where  they  pas  through  it, 
and  so  he  explained  the  fact  that  the  congestion  vru  limited  to  Ihc  intra- 
ocular termination  of  the  optic  nerve;  but  (as  Dr.  Hermann  Schmidt  has 
urged  in  vol.  xvof  the  "  Arth.f.  Ophlh.")  the  ophthalmic  vein  contmuni- 
caies  w  freely  with  the  facial  vein  that  it  is  difficult  to  see  how  pressure  upon 
the  <-avernous  sinus  could  appreciably  interfere  with  the  escape  of  blood 
from  the  eyeball,  nor  does  il  appear  probable  that  the  wall  of  the  sinis 
would  yield  to  any  moderate  force.  These  consideraiion.t  are  cotiAnDcd 
by  a  ca-te  under  ray  obner^ation.  in  which  the  sinus  on  one  side  wat 
completely  oliniructcd  by  softening  thrombus;  the  corresponding  opiic 
disc  had  l)ccn  noticed,  during  life,  10  be  perfccily  normal.  In  all  proba- 
bility 1  think  Schmidt's  explanation  is  the  correct  one.  He  finds  experi- 
mentally that  an  injection  of  Prussian  blue  into  the  arachnoid  cavity  (sub- 
dural Kjace  of  the  brain)  makes  its  way  through  the  opiir  foramen  into  the 
space  between  the  two  sheaths  of  the  optic  nerve,  and  fills  a  fine  network  of 
lymi'liulic  channels  within  the  lamina  cribrou  (formed  by  the  sclerotic  ring) 
between  the  very  fibres  of  the  nerve  themselves.  He,  therefore,  suggests 
that  some  of  the  fluid  which  is  aln-ays  present  in  small  ({uanlity  in  the 
arachnoid  cavity  is  driven  into  the  optic  nerve  in  a  similar  manner  when- 
ever the  intracranial  pressure  is  from  any  cause  increased.  And  as  a 
matter  of  fact,  1  can  from  my  own  observations  confinn  the  statement  that 
a  watery  liquid  is  found  distending  the  sheath  and  giving  it  a  bulbous 
appearance,  and  that  this  liquid  readily  escapes  as  soon  as  a  puncture  u 
made.  One  diffic-ulty  is  that,  on  Schmidt's  theory,  I  do  not  quite  sec  why 
cerebral  hemorrhage  should  not  <-au!ie  choked  disct.  Is  it  because  the 
great  force  suddenly  exerted  flaiien.'>  the  sheath  of  the  nerve,  and  closes  ihe 
channel  through  it?  A  notion  of  Benedikl's,  that  the  changes  in  the 
fundus  of  the  eye  are  in  some  way  ex|)latncd  by  rt^fcrring  them  to  sympa- 
thetic vaM)-motur  disturbance,  seems  at  present  too  vague  to  be  met  by  a 
serious  Argument. 

Nruro-Httiidtis. — The  distinctive  features  of  this  affeciion,  m  cotnpaicd 
with  choking  of  the  disc,  are  that  the  swelling  and  redness  are  less  marked, 
but  that  it  looks  more  opacjue,  and  that  the  morbid  process  extnida  further 
into  the  retina  itself,  and  (according  to  von  Graefe)  involves  its  middle  and 
outer  layers,  as  well  as  Its  iimer  layer.  I>r.  Allbult  endeavors  to  describe  the 
appearance  of  the  disc  by  saying  that  there  is  not  "  a  circumscribed  intense 
lednets,  or  brownish -gray,  but  rathera  wash  of  rcddtsh  lilac  or  a  grsy  tioL" 
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And  he  adds  that  one  does  not  perceive  "a  muliiiude  of  minute  branclKS 
and  capillaries,"  uichs^give  a  "mosfty"  took  to  iht;  i;hoke<l  disc,  but  that 
the  vemelH  which  become  distended  and  tortuous  are  rather  the  mniii  ininks. 
Moreover,  these  are  orien  completely  concealed  In  jiart  of  their  course  bjr 
the  opctque  tUiue  beneath  which  they  dip. 

One  of  the  chief  micru^upical  appearances  leetns  to  W  that  the  optic 
nerve  lihm  within  t)ie  dbc  ate  enlarged  and  beaded,  presenting  a  series  of 
fmiform  swellings.  The  connective-tlMue  bundles  are  said  by  Virchow  to 
{ircscTit  no  excets  of  cells  ur  nuclei,  but  the  coats  uf  the  vessels  are  thickened. 
The  trunk  of  the  nerve  in  its  whole  length  shows  an  accuniuUlion  of  cells 
and  nwici  within  its  sheath,  and  aUo  between  the  Ewdculi  of  which  it  is 
made  up. 

1  have  already  remarked  that  von  Graefe  «scril)ed  neuro-rctinitis  to  the 
diret't  exlensinn  of  inAamination  downward  ;  as,  for  instanrc,  from  a  basal 
meningitis.  We  shall  find  th.it  thU  explanation  is  nol  always  applicable. 
The  {XDlMbilily  is  that  the  affectinn  is  then  seiromlary  t«  a  choked  disc, 
being  (!eveloi>ed  in  exactly  the  same  way  as  those  chronic  affections  which 
arc  well  known  iw  ocair  in  the  lungs  and  liver  and  kidney*  when  there  ia 
obstniciive  heart  disease.  And  it  is  not  surprising  that  (as  Mr.  Hulke  has 
remarked)  mixed  forms  of  ophthalmottcopic  change*  are  more  commonly 
wen  than  typical  s]>ecimen5  of  a  "  Slauungs-jxipillc  "  or  of  a  descending 
inflammation  of  the  optic  nerve. 

Atrophy  c^  the  Di$(. — Neither  choking  of  the  disc  nor  neuro- retinitis  is  a 
permanent  alTcction.  They  are  not  even  stationary,  for  each  of  them,  if  the 
patient  lives  long  enough,  must  subside  or  ([uickly  end  in  a  destructive 
process.  The  latter  is  by  hx  the  most  common  termination.  The  disc 
becomes  less  and  less  swollen,  and- at  length  m  <guite  flat,  or  excn  sinks  below 
the  level  of  the  surrounding  retina.  Its  red  and  gray  tints  grow  into  a  dirty 
white  color.  The  tortuous  veins  diminish  in  size  ;  s]>ots  of  hemorrhfl^ 
fade  and  are  absorbed.  The  outline  of  the  disc  remains  for  some  time 
blurred  and  irregular,  its  niargins  arc  ragged,  and  streaks  of  exudation  arc 
to  be  seen  in  cIk  course  of  the  retinal  vessels.  1  have  taken  this  description 
of  "consecutive  -ilrophy"  from  Dr.  Atlbutt,  but  it  accords  with  those  given 
by  all  other  wnlcr*.  He  goes  on,  however,  to  say  that  even  these  appear- 
ances are  transitory.  Little  by  little  the  disc  clears  up;  its  edge  becomes 
sharply  dcfmed  ;  its  surface  de^id  while  and  glistening.  Its  condition  ia 
then  unditlinguishable  from  one  which  h;is  been  preceded  by  no  swelling  or 
inflammaiion  of  the  disc — the  "  simple  white  atrophy  "  of  writers,  Pjgen- 
GlcchcT,  indeed,  states  that  in  microscopical  sections  of  the  dead  liysucs  the 
origin  of  the  affection  m.iy  be  recognized  by  the  permanent  displacement 
outward  of  the  two  external  Uyers  of  the  retina  from  their  normal  com- 
tncncement  close  to  the  edge  of  the  choroidal  nog.  As  to  the  histological 
changes  in  the  disc  itself,  he  nhows  that  all  the  nervous  elements  may  dis- 
appear, and  be  replaced  by  a  coarse  connective  tissue. 

It  b  surprising  how  little  impairmcal  of  vision  attends  these  changes 
in  the  optic  discs  in  many  cases.  Pain  and  over-sensitiveness  to  light  are 
constantly  absent.  If  there  is  any  affection  of  sight,  it  is  that  the  patient 
eiUKr  cannot  sec  at  all,  or  sees  objects  more  or  less  indistinctly,  as  if 
through  a  mist.  Dr.  Allbutt  speaks  of  several  patients  with  choked  discs 
who  could  read  a  badly  printed  news  sheet  with  ease.  One  should,  there* 
fore,  D»ke  it  a  rule  to  examine  with  the  ophthalmoscope  all  cases  in  which 
symptoms  of  cerebral  disorder  arc  present ;  unless,  indeed,  an  exception 
may  be  made  fur  some  of  the  simple  uncomplicated  neuroses.  On  the  other 
hand,  if  a  patient  is  found  to  present  morbid  appcar.inces  in  the  fundus  of 
the  eye,  one  shotdd  not  be  cooicnlcd  with  his  statement  that  his  sight  is 
perfect.     The  extent  of  the  visual  field  in  all  directions  should  be  accurately 
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cxptorcd  ;  and  pcihaps  it  msiy  turn  out  that  alilioitgh  vision  a  good  at  the 
centre,  ii  is  yd  very  defective  at  the  pcriphciy  or  toward  one  side,  when  blind- 
ness sets  in,  it  wmclimcs  scctns  lo  come  on  almost  Suddenly,  olihuugh  tit 
changes  in  the  discs  were  no  doubt  dcvctojwd  ^ety  gradually.  Thin  oa.-orn:d, 
for  inst.intc,  in  a  patient  under  my  (arc  in  1878  ;  about  three  vrvck*  bekn 
her  admission  she  went  lo  sleep  one  afternoon,  and  on  waking  op,  found 
that  bhe  was  totally  blind.  If  [lerccplion  of  light  is  completely  hnt,  I  believe 
that  the  irides  are  always  widciv  dilated  and  motionless.  l)ut  in  tbote  cam 
in  which  the  impairment  of  sight  is  partial,  the  piii)ils  often  appear  to  be  of 
normal  siic,  and  their  movements  are  sometimes  not  even  sluggish.  TV 
suggestion  of  M.  Jaicoud,  tliat  the  excitation  of  reflex  contraction  of  the 
iris  by  light  is  n  proof  that  blindness  is  due  not  to  any  affection  of  the  optic 
nerve  within  the  eye  ir^lf,  but  to  a  lesion  situated  alMvc  the  corpora  geni- 
culata,  seems  to  be  altogether  fallacious. 

When  a  choked  disc,  or  one  aiTected  with  neuritis,  passes  into  a  state  01' 
atrophy,  Ihc  patient's  sight  often  becomes  progressively  worse  i  but  somt- 
limes,  on  the  other  hand,  it  shows  a  marked  improvement.  1'hus  a  patKU 
of  Dr.  Coodhart's,  to  whose  case  I  shall  presently  refer,  and  who,  at  one  time, 
could  see  absolutely  nothing  with  her  right  eye,  was  ultimately  able  to  nai 
Snellen's  a}4,  though  with  difficulty,  at  a  distance  of  at>oul  a  foot.  Wha 
the  power  of  vision  has  been  but  slightly  impaired  during  the  early  vtagcof 
the  disease,  It  is  sometimes  [jcrfeclly  regained  ;  but  even  in  such  cases,  if 
actual  neuritis  hns  been  present,  the  disc  seems  invariably  to  become  DWie 
or  Ics  aiiophicd ;  it  never  resumes  its  normal  appearance. 

ZceaffM/iom  ef  Dffinite  Ctrtbrat  Irsttms. — Other  symptoms   not 
indicate  in  general  the  firesence  of  some  Jocal  lesion — whether  a  tuber 
gumma,  or  tumor — but  also  point  more  or  less  definitely  toward    its 
seat:  they  constitute  what  Dr.  Jackson  terms  "  localizing  symptonu."  Na 
it  is  important  ihai,  as  physiologists,  we  should  be  able  10  interpret 
phenomena  of  perverted  action  of  the  nervous  centres  which   our 
may  present,  and    that,  as   physicians,  we  ^lould  pay  attention  to 
feature  ofa  case  which  may  enable  us  to  understand  it  better.      But  I  do  1 
see  why  we  should   impose  upon   our^ielves  a  task  which  we  arc  in  aoi 
called  upon  to  perform,  that  of  attempting  to  determine  during  life  the  [ 
tion  of  all,  or  even  most,  of  the  tumors  of  the  brain  thai  conic  uoderi 
obwrvation  in  clinical  practice,  slill  Ics  why  we  should  feel  disat>point 
at  the  failure  tlut  seems  to  be  Ihc  inevitable  result.     We  might,  irideul,  I 
anticipated  that  the  scat  of  an  intracranial  lesion  would  greatly  ulfecl 
prognosis;  bul  this  is  not  the  case  in  any  marked  degree.      For  all  pnrlio 
purposes,  I  believe  it  may  be  said  that  the  study  of  localizing  ^ymptomj 
at  present  really  useful  only  in  so  far  as  they  either  enable  one  to  clincli  1' 
dio^nosis  of  the  exisltnce  of  a  deAnitc  iatracranial  l<^on,  or  thruv; 
light  upon  its  ttature. 

In  the  interpretatioD  of  some  symptoms  there  is  a  preliminarv  dilL. 
to  which  1  must  brieSy  allude.     When  at  an  autopsy  one  i\x\iX%  a  tn 
or  a  tubercle,  in  some  particular  region  of  the  brain,  one  cannot 
tell  whether  the  disturbances  of  function  to  which  it  gave  rise  were 
r«ulls  of  irritation  of  the  structures  around  it,  or  of  d€ttru£ti<ni  of  th 
among  which  It  grew.     In  the  latter  case  the  symptoms  i1icmiA-lve«  < 
l)C  those  of  the  uncontrolled  or  unbalanced  action  of  the  corrcn]>un(luig[ 
on   the  opposite  side  of  the  brain,  or  of  some  other  parts   physioloi 
antagonistic  lo  thow  containing  the  lesion.     It  is  precisely    this  dil 
which  makes  it  impossible  to  attach  an  exact  mcanmg  to  ine<4uaUty  oj  M  t] 
pupils;  and  several  other  instances  will  present  themselves  further  on.    Et ' 
Jackson,  indeed,  has  endeavored  to  distinguish  certain  aflfectionn  al"l^{ 
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stroying,"  whtip  be  speaks  of  others  as  "dischxrgiDg  "  lesions.  And  it  ia 
Tcmarkablc  how  a  great  oize  may  be  reached  by  a  mAss  in  the  brain,  without 
its  depriving  the  structures  in  which  it  is  imbedded  of  their  function  ;  while 
a^in  a  tumor  sooK'times  com}*rcs»cs  adja<.'cnl  [xirts,  so  a£  to  annihilate  their 
activity.  I  will  not  attempt  to  lay  down  a  positive  rule,  but  1  think  it  roar 
be  Kiid  thai,  in  all  the  diseases  now  under  consideration,  the  pn-sumption  a 
always  in  favor  of  irritation,  rather  than  of  destruction,  wheD  cither  cxplan** 
tion  is  admissible. 

J'hf  liaff. — Beginning  at  the  base  of  the  brain,  and  passing  from  before 
backward,  one  meets  «-ith  the  simplest  of  all  localizing  symptoms,  namely, 
those  which  depend  on  interference  with  (be  rarious  cranial  nerves. 

It  is  easy  to  licc  that  complete  anosmia  points  to  the  presence  of  diMase 
near  the  ethmoid  bone,  or  involving  the  mner  and  lower  ]Hirts  of  the  two 
anterior  lobes ;  white  loss  of  smell  on  one  side  may  be  due  to  a  lesion  impli- 
cating one  olfactory  bulb,  or  the  root  of  the  nerve  extending  outward  to  ihc 
Sylvian  fissure  (see  p.  370), 

A  growth  pressing  upon  the  optic  chiasma  produces  various  cITects,  accord- 
ing to  its  exact  situation.  Thus  there  maybe  more  or  less  complete  loss 
of  sight  in  one  eye,  or  even  total  blindness  ;  but  as  changes  in  the  diws 
are  almost  certain  to  be  present,  it  would  be  scarcely  po^ible  to  draw 
any  inference  from  this  symptom.  What  is  really  significant  is  the  limita- 
tion of  a  visual  defect  to  half  the  field  in  each  eye,  or  (as  it  ia  termed) 
ktmhpia.  Of  this  there  are  three  different  forms,  but  ihe  inierjireU- 
tion  of  them  is  still  somewhat  doubtful,  because  opposite  views  are  now 
held  as  regards  the  slmcture  of  the  chiasma.  On  the  tJieory  of  *eini- 
dvcussation.  which  10  me  appears  the  more  probable,  they  may  be  described 
as  follows; — 

(1)  Compression  of  the  centre  of  the  chiasma,  cutting  off  the  decu.wating 
intier  fibres  of  each  optic  nerve,  will  cause  loss  of  vision  over  the  tem|>oral 
field  in  each  eye  (double  temporal  hemiopia) ;  (a)  comprewion  of  one  optic 
tract  will  deprive  the  patient  of  the  temporal  field  in  Ihe  correapondiiig  eye, 
and  of  the  na^l  field  in  the  opposite  eye  (homologous  laicral  heiniopia^ ; 
(3)  lost  of  vision  in  the  nasal  fields  of  the  two  eya  (double  naial  hemio[iui) 
can  only  be  due  to  a  double  lesion,  lynunetncatly  placed  at  the  lateral 
angles  of  the  chiasroa,  so  as  to  interfere  with  the  noti-decuarating  outer 
flbm  on  each  side.  Examples  of  all  these  forms  of  hemiopia  are  known 
to  occur.  Homologous  lateral  hemiopia  is  very  common  in  atL-ickx  of 
migraine ;  of  double  temporal  hemio|>ia  two  cases  have  been  recorded  (one 
by  SAroisch,  the  other  by  £.  Mlillcr),  in  each  of  which  a  large  tumor 
1^  ID  the  middle  line,  involving  ihe  cenlrc  of  the  chiasma ;  of  "  double 
nasal  benio[>ia,"  one  by  Knapp.  iu  which  the  pressure  at  the  nccesiary 
spots  was  effected  by  dilated  and  atheromatous  branches  of  tlie  circle  of 
Willte.* 

Intracranial  growths  sometimes  produce  deafnest  when  they  ocenpy, 
or  extend  into,  the  space  between  ihc  internal  auditory  nieatuii  and  the  Mde 
of  the  pons.  Dr.  Hu^hlings  Jackson  has  even  met  with  one  \tKse  in  which 
there  was  loaa  of  hearing  fiom  this  cause  without  any  facial  {>ani)>%i$.  In 
another  insumce,  a  complete  bilateral  destruction  of  the  auditory  scn.se  was 
imperfectly- explained  by  the  autopsy,  for  the  only  growth  at  the  base  was 

•  I  Buy  now  (hat  on  tbe  thmcy  of  a>inpl««  decumtioii "  doublr  tcmpotij  hemiopia  " 
wowld  be  ctMtJ  oaly  by  pitiiwiie  on  jbefrntl  of  ihe  cfaiaMtia,  while  yitt^utc  <m  ihr  iatA 
of  ibc  chiuma  bjr  a  •btcM  giowlh  would  ftccount  lot "  ilouhls  iiiuuJ  ticmiopia,  "  So  Ini, 
Ihal  ihcory  might  hold,  ^though  both  ihcic  kindi  of  brniiopia  ate  tciy  larc.  Lut  11  ^niiu 
of  Da  cipluiutloti  of  the  occurrence  of  the  iu  more  comnion  "  homoln^oui  Ikicinl  bcnii- 
cmia,"  cice^Me  (tie  uiiienxhk  one  uf  tli«  preiencc  of  a  U'*ion  placed  vn  ont  lidt  of  ih« 
ffcuMua.  in  men  ■  sicuaiion  u  to  compfCM  ■  pan  of  the  optic  nerve,  aod  alM  a  jan  of  th« 
ma  oa  that  lide. 
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one  of  (he  siie  of  a  haiel  nut  on   the  lefl  side.     It  might  be 

that    this  spn|)tom  uiiglil  aotnelinicM  to  lie  Tcrcnble  to  an  sflcclion  of  tfac 

brain   itself;  but   Dr.  Jackson's  experience  a|)fieu«  to  negative  such  an 

opinion. 

With  rtgard  to  affeclioos  of  the  other  riunial  nerves  I  Iwvc  litttc  to  ad^ 
to  the  remarks  which  I  made  when  (Jewriliing  ihcir  symptoms  (sec  pp.  35?^ 
371).     Only  1  n'oiiid  olnerve  that  an  aiiatoinixt  can  sometimes  mfcr  the  se^ 
of  a  growth  with  very  great  a<:riirary  fr«in  the  iniplicaliun  of  some  nerv^ 
while  other*  e«:ajK:.     Thus  1  rcmcmjjcr  one  instance  in  which  the  &cl  llj,, 
sli  the  muscle«  of  the  eyclmll  were  puralyied,  while  no  part  of  the  fifth  tienr 
was  interfered  with  except  its  ophthalmic  branch,  scetncd  to  prove  that  Uic 
diKase  occupied  the  sphenoidal  fiwiire.     On  the  other  hand,  it  is  perb^ 
sometimes  po^aiblc  to  draw  the  conclusion  that  no  angle  Ic^on  will  expbin 
every  feature  of  the  cok,  a  conclusion  which  (as  we  shall  presently  sec)  nny 
be  of  considerable  diagnostic  importance. 

The  Cceitlium. — The  localization  of  a  tumor  orttibcrclein  tbcccrcbriluiB 
is  often  altemjiled,  and  is  not  infrerjiiently  suceeaslul.  But  one  must  wi 
foigel  that  this  part  of  the  cnccphalon  u  a  very  common  scat  of  such  ^rovtht.  i 
I  confess  that  I  feel  doubli^  as  to  whether  the  result  of  the  diagnosBoagbl 
not  sometimes  to  be  attributed  to  good  luck  rather  than  to  skill.  Bcndc 
]Mtin  in  the  b:u:k  of  the  head  and  neck,  vomiting,  con^-uUions,  blindocs,  and 
vertigo — none  of  which  symptoms  are  siiecial  to  lesions  of  the  cerebellum— 
tliete  are  some  other*  which  are  believecf  to  be  more  charactcitsiic,  and  chief 
among  thr«e  U  a  reeling,  .iliiggcring  gait,  like  tlint  of  a  dninkcn  itcnon,  bul 
with  a  tendency  to  fall  in  nomc  partic  ular  direction,  it  was  long  ago  shomi 
by  the  eK|>erimcnls  of  Kloiircn>.  on  pigeons  that  excision  of  the  ccrcbelbw 
rendered  thcr  bird  imahlc  to  walk  or  to  fly,  or  to  perform  regular  detcrmiiiaEC 
movement ;  an<l  he  suggested  that  the  function  of  the  organ  was  one  <i 
co-ordination.  Subsecpient  investigations  have  proved  that  a  large  pan  , 
of  the  proreRi  by  which  the  actions  of  the  individual  muscles  are  hannonind 
and  combined  take  place  in  the  tiMiial  cord,  itui  this  fact  docs  not  cxclode 
the  poRtibility  that  a  higher  co-ordination  nwy  bceffected  by  the  ccicbcUuia 
And  a  fair  hypothesis  has  been  siiggested  by  lit.  Droodbcnt,  namely,  lU 
what  it  does  is  to  bring  miisailar  action  into  relation  with  visual  impTCBsica^ 
as  when  movements  have  to  he  guided  by  sight ;  whereas  In  the  sptnal  nrf 
they  are  arranged  for  tactile  iuid  other  cutaneous  impressions.  Howcvci.i 
patient  sufTering  from  disea.se  of  the  cerebellum  may  still  stagger,  allhoil(h 
in  conseipience  of  his  optic  discs  having  undergone  atrophy,  he  cu  M 
longer  see  anything. 

When  the  sLiggering  is  accompanied  by  a  tendency  to  fell  in  00c 
ticular  direction,  we  might   fairly  ex jiect  that  this  circumstance  should 
only  indicate  the  j>rwenre  of  disea.ie  in  onu  side  of  the  cerebellum,  bwl  tto 
5I1OW  which  side  Ls  affected.      But  tumors  of  the  cerebellum  often  amil 
a  very  great   Mxe,  and   annihible  a  large  jart   of  the  organ.     Thus  il  il 
jKCuliiirTy  difficult  to   avoid  the  difliailty  referred    to  above;    the  aUt 
alTeciion  nuiy  produce  diametrical  I  y  opposite  effects,  according  as  icsaOM 
is  that  of  a  "  deAtroying  "  or  of  a  "  discharging  "  lesion.     lDi877liii»)t 
an  autopsy  in  a  case  of  Dr.  Frederick  Taylor's,  in  which  a  cliccsy  (ubttdt 
occupied  the  whole  (hi<:knc-a  of  the  cerebellum,  rstbcr  10  the-  right  of 
centre ;  and  the  right  lateral  lobe  was  universally  pale  and  softened, 
full  of  granule   masses.     The  jntient   was  a  boy,  Ave  .years  old.     !>> 
happened  thai  the  exact  seat  of  the  mischief  had  been  iodicalcd 
months  before  his  dcatli,  by  a  bulging  o(  the  right  side  of  the  occifil 
bone,   which  wa&  .su   much   thinned  at  one  spot,  that  it  would  ykU 
prCKSure  and  rebound  like  a  piece  of  tin  or  cardboard.     At  the  same  i>* 
It  was  noticed  th.tt  when  lie  sat  up  in  bed  be  had  no  balancing  pou'cr;  t' 
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.t  be  rolled  over  on  one  side  raiher  tlian  on  the  other.  The  ej-es. 
however,  were  alTected  witlt  a  |>eculLtr  form  Af  nvsia|i;mii.'i,  which  mif[ht, 
lierhaiKi,  have  been  turned  to  arxotini  as  a  lo<'ali/.iug  Hympiom.  "  It  i-ame 
on  only  when  he  lay  on  the  ieft  Hide;  the  eyes  woqld  iheit  grulually  fall 
over  [o  the  left,  ami  be  su<lilenly  jerked  back  tu  the  right ;  ami  these  move* 
menu  would  tie  rejie^ited  rhythmir.-iHy.  When  he  xtt  ii|)  tn  hed  there  was 
a  continuous  rhythmical  movement  of  the  head  from  left  lo  right."  .\fter- 
ward,  sis  weeks  before  he  died,  "  he  lay  on  his  txtck,  with  his  had  turned 
lo  the  left ;  his  eyei  were  then  direotot  to  the  left  Kide,  and  jerked  from 
lime  to  liine  upward."  Now  Hiliij;,  following  Purkinji,  ha»  sliown 
{"  /ftj'eAer/'i  Archiv,"  1871)  th.H  hy  passing  a  galvanic  current  through 
the  head  of  a  healthy  |>er(on,  from  one  mastoid  ]>rocen  tn  the  oiher,  one 
can  obtain  oncilkilory  movements  nf  the  eye«  euctly  like  those  observed 
in  Dr.  Taylor's  ualient ;  and  in  a  Mibsei|u<:nt  paper  he  uncounted  for  those 
effect*  by  referring  thein  lo  disturbances  of  tne  rerebellum.  Dr.  Ferrier, 
too,  found  that  ^galvanizing  the  exposed  reretielliim  of  monkeys  and  other 
animals  <uiDsed  the  eyes  to  devi.ttc  in  different  ways,  according  as  the 
I>oles  were  applied  to  differenl  regions  of  its  siirfiwc.  Indeed,  his  exjieri- 
ments  seem  In  indirale  a  very  simple  law  of  lorjilixalinn,  namely,  that  when 
any  part  of  the  cerebellum  is  the  seal  of  irriution,  ihc  eye*  li^come  turned 
in  the  cOTres|>on{ling  direction,  whether  to  the  right  or  lo  the  left,  upHrard 
or  downward!,  as  the  ca.sc  may  be.  In  many  c-a.sci  analogous  movements  of 
the  head  accompanied  those  of  the  eyes-  Thas  I  sngtjioie  that  a  tendency 
tn  fall  bai'kwaril,  which  has  somelimcf  been  noticed  when  there  has  t>een 
dt9Ka.se  of  the  cerebellum,  wo'ild  point  to  the  upper  surface  of  the  organ  at 
it$  seat ;  for  Dr.  Ferrier  found  that  galvanising  th;ii  [Kirt  in  monkeys  led  to 
upward  movements  of  the  eyes,  .ind  lo  throwing  back  of  the  head.  Thii 
writer  sjieakx  of  Hitzig's  remitts,  referred  to  above,  as  Iteing  eMcntially  the 
same  with  iImmc  which  he  h.xs  himself  obtained ;  but  the  correspondence  does 
not  seem  to  me  to  tie  so  close. 

Dr.  Taylnr's  jotient  had  also  left  hemiplegi.^,  which  was,  no  doubl,  due 
10  c»mprc«iion  of  [he  right  side  of  the  pons  i)y  the  tumor.  1  believe  that 
whenever  this  form  of  paralt'sis  occurs  in  sich  a  case,  it  is  always  produced 
in  that  way,  aiid  that  it  is  in»-ariably  "  crowed,"  affecting  the  iimbs  on  the 
opposite  side  to  the  ccrebelUr  lesion. 

But  the  functional  relation.s  of  each  half  of  the  cerebellum  are,  neverthe- 
less, chiefly  with  the  limbs  of  the  same  side  of  the  body,  through  the  con- 
nections of  the  fibres  of  the  middle  peduncle  with  nuclei  in  the  opposite 
half  of  the  me^vnceph.ilon.  This  is  proved,  not  only  by  anatomical  and 
phystolf^irat  invesliealions,  but  al«o(most  convincingly)  by  the  p.ithotogical 
fict  that  witen  tlu^re  ls  congenital  unilateral  atrophy,  alTecting  one  hcmisftriere 
of  the  br;iin,  one  cnit  cerebri,  and  one  side  of  the  deep  |jart  of  the  pons,  the 
w.isting  is  foiimi  in  the  other  side  of  the  cerebellum,  as  it  is  in  the  other  side 
of  the  spinal  cord. 

Thr  jWltfw  TVa*-/.— Pjissing  now  to  the  regional  dij^jnosis  of  lesions  in- 
volving the  motor  tract,  1  may  begin  by  obser\'ing  that  the  greater  |>art  of 
the  dctrription  of  hemiplegia  given  in  a  former  chapter  applies  also  to  the 
xamc  symptom  when  it  w  produced  by  a  new  growth.  But  whereas  we  have 
seen  that  certain  parts  of  the  brain  substance  are  lar  more  liable  tlian  others 
to  suffer  from  the  effects  of  embolism,  or  of  rupture  of  a  cerebral  artery, 
the  dislriliution  of  ttimors  is  comparatively  irregular  and  rapricious. 
They  may  interfere  with  the  fibres  which  [lass  down  lo  the  spinal  cord 
xt  any  point  in  their  course,  and  may  either  destroy  the  whole  or  part 
of  them.  On  the  other  hand,  it  is  wonderful  how  large  a  tumor  may  Ijc 
found  in  the  very  substance  of  the  motor  tract,  without  comiiielely  ahoUih- 

g  its  functions.     In   1S69,  a  boy,  ageil  four  years  and  a  luilf,  died  in 
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hospital,  under  my  care,  after  an  illness  of  foaiteen  ntomhs'  dunilion. 
months  before  his  death  he  <nould  sit  up  in  bcd.alilwujih  he  ti>11«l  about. 
his  balance  was  ca:>ily  upset,  A  month  later  he  "  could  move  hw  jejf*  a  very' 
little."  Dr.  Moxon  found  that  the  pons  was  occupied  by  an  imnwtu^^ 
caseous  tubercular  mass,  which  consisted  of  tiro  halves,  fused  together,  «ni^ 
preserving  almost  exactly  the  normal  shape  of  the  port ;  only  a  thin  shell  c^^ 
nervous  matter  remained.  £i  seemed  marvelous  that  life  could  have  l>rc  ^ 
maintained  while  the  mass  was  growing  to  such  a  siie.  And  a  few  year<  ^s^^ 
I  made  an  autopsy  in  which  a  tumor  (certainly  a  very  minute  one)  was  (oac^ 
in  one  of  the  corpora  dcntata  of  the  bulb,  there  having  been  no  symptofuj 
of  disea.'^  of  that  part. 

Then,  again,  paralysis  of  the  limbs  on  oi«  side  of  the  body,  or  even  eif 
all  four  limbs,  may  be  due  to  a  mas  pressing:  on  the  motor  tract  from 
without ;  for  instance,  to  a  sarcoma  connected  with  the  base  of  the  ^U,     J 
and  compretsing  the  medulla  oblonipta  or  the  pons ;  or  (o  a  glioma  in  iIk     I 
hemisphere  al>ove  the  lateral  ventricle,  pushing  downward  and  flaitetiii-^     ' 
the  basjil  gan^lu.     And,  in  other  cases  in  which  the  growth  itself  !its 
altogether  out<^i<te  the  region,  lesions  of  which  arc  ordinarily  attended  "iih      i 
hemiplegia,  this  symptom  li  caused  by  the  >-eUow  softening  that  so  oftea      , 
develops  itself  secondarily. 

But  a  growth  situated  in  the  superficial  convolutions  of  one  hemit^fi 
may  affect  the  movements  of  the  opposite  *ide  of  the  body,  without  diVitr 
disturbing  the  corpus  .itriatuin  mech3ni<:idly  by  pnsBire,  or  involvinj  ii 
in  any  morliid  nrtion.  The  .tymptums  »>  prodviced  ar«  amon^  the  nust 
interesting  that  come  under  the  obttervation  of  physicians,  and  within  Ibe 
last  few  yean  they  have  attracted  much  attention  from  phystcilogists.  In 
the  nuin,  their  character  i.i  generally  convulsive;  but  the  spasmi  arc  oAea 
followed  by  a  transitory  [)arHt)-«is;  and  it  is  still  a  ((uestion  whether  a  loB 
of  power  may  not  Occur  primarily  and  aJone.  Bright  was  the  fint  to  point 
out,  in  the  carllcs!  volume  of  the  "Guys  Hospital  Jtefaris"  ((836),  that 
some  aues  in  which  lits  were  due  to  a  local  legion  preitenled  the  peculiarity  ^ 
that  con«ciousn<vu  wa«  not  lost.  But,  .so  far  as  I  know,  this  form  uf  co 
vulxions  had  never  l>een  systemati<^ty  investigated,  until  Dr.  Hughlin 
Jack»on  look  up  its  study,  m  the  hofie  that  it  would  thr6w  iin|iortant  Hgk 
\\\tan  the  n.-tture  and  .seat  of  epilepsy  in  Kneral.  He  insisietl  on  the 
that  A^wrV/iofM— 4he  "  mobile  "counterpart  of  hem iplegb— must  indicate 
condition  of  "instability"  in  the  convolutions  which  disrliai^  throug 
the  coTjnts  striatum,  and  must  therelbre  be  a  symptom  of  dtsea.se  in  the 
convolutions  or  (|)o»ibly)  in  the  coriiuH  striatum  itself.  .\nd  he  set  to' 
work  to  determine,  so  far  as  [tatholosical  opuortunities  might  offer  them- 
selves, the  ex.-iit  seat  of  the  lesions  found  where  thU  syinptora  hA<)  h 
pn^sent.  Very  little,  however,  had  been  done  in  this  direction  when, 
1S70,  Kritsch  and  Hit/ig  nuuie  known  the  fad,  that  instcjid  of  the  surface  1 
the  brain  being  insensible  to  galvanic  currents,  there  were  in  the  dog  rortai  _ 
[larts  of  the  convolutions  whii'h  rearted  to  such  currents  in  a  very  definite 
wuy,  earh  setting  in  motion  some  ^Kirticuliu'  limb,  or  even  some  sftecial  Ml 
of  muscles.  Thus  tliey  laid  down  the  pasittoa  of  "cortical  cfnires"  for  the 
nicivemt-nts  of  the  neck,  face,  fore  and  hind  !^  res|>ectively.  Three  years 
later  r>r.  t'crrier  repeated  these  exjierimenls  with  the  farad ic  current, 
employing  various  animal.t,  and  at  length  monkert,  itt  whom  the  convolu- 
tions are  compandile,  one  by  one,  with  those  of  the  bnin  of  man.  A^r- 
ward  Hitzig  him«;lf  operated  on  a  monkey.  Between  the  results  of  these 
two  obicrveni  there  are  some  discrepancies  in  details.  Hitiig  used  a  com* 
p.irative1y  weak  galvanic  current;  thuK  he  obtained  movements  oven  &r 
more  limited  area;  indeed,  his  main  object  was  to  dLscovt;r  what  ports  of 
the  cortex  would  yield  movements  limited  to  isolated  gro<u]»  uf  muscles,  oa 
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the  most  feeble  stimnlalion.  He  maintains  that  in  the  monkey  the  motor 
centres  for  all  parts  of  the  body  arc  situated  id  the  aaierior  central 
(ascending  frontal)  convolution.  That  for  the  leg  is  nearest  the  falx  cerebri, 
at  a  disiann-  of  about  three  millint^rrs  from  it ;  that  for  the  arm  lies  three 

RlillimiJirfS  fiirther  oulirard  ;  that  for  the  upper  part  of  the  face,  supplying 
he  muscles  of  the  car  and  rye.  is  situated  rather  more  t>chind  and  externally ; 
hat  for  the  lip^,  tongue  and  jaws  is  six  millimcires  inward  from  (he  6suirc 
hf  Sylvius.  Hilzig  docs  not  deny  that  irritation  of  adj.tcent  convolutions  by 
more  powerful  (especially  by  induced)  currents  give  rise  to  movi-menis  in 
distant  parts  ;  but  he  has  found  that  the  movements  so  produced  are  of  a 
more  general  character,  and  he  attributed  ihem  to  the  action  of  the  current 
upon  parts  beneath  (he  actual  surface  of  the  brain. 

Fcrrier  places  his  centres  in  the  posterior  central  (ascendinK  parietal) 
as  «rel]  as  in  the  anterior  central  convolution  of  the  iftonkey ;  and  also  in 
the  posiero-iarietal  lobule,  in  the  back  part  of  the  third  frontal,  in  the 
anftulsr.  and  in  the  superior  temporo-sphenoidal  convolutions.  He  agrees 
with  HitiiK  in  placing  the  centre  for  the  leg  close  to  the  median  ttne,  but  be 
divides  it  into  two;  one  in  the  postero- parietal  lobule,  for  advance  of  the 
hind  limb,  ax  in  vralking ;  the  other  in  the  upper  pam  of  the  ascending 
parietal  and  ascending  frontal  convolutions,  for  movementt  bringing  the 
hind  foot  up  to  the  abdomen.  He  makes  the  centres  for  tlie  arm  and  h.ind 
occupy  the  aseeivding  parietal  convolution  nearly  as  fur  outward  as  the 
fttsiire  of  Sytviut,  as  well  as  the  ascending  frontal  and  the  ituperior  frontal 
convolutions  outside  aivd  in  front  of  one  of  the  Icf*  centres.  The  movcinenis 
of  the  lips,  tongue,  moulh  and  larynx  are  located  in  a  seriet  of  centres 
Occupying  the  outer  part  of  the  ascending  frontal,  .tnd  in  one  in  the 
supra- marginal  convolution.  Centres  for  the  mnvcmentN  of  the  eyes  are 
believed  by  Dr.  Ferrier  to  occupy  an  exten-wve  area  in  the  two  up{<er 
("  find  "  and  "second  ")  frontal  convolutioas.  Stimulation  of  the  angular 
gyrus  or  of  the  superior  temporo-spheurtidat  convolution,  also  i".iuse»  the 
eyeballs  to  more,  with  dilatation  of  the  pupils ;  but  he  suppuws  that  thefe 
parts  are  centres  fur  the  senset  of  sight  and  hearing,  and  that  the  move- 
ments are  reflex. 
Such  are  the  <lala,  sii  far  as  we  at  present  povsee*  them,  upon  which  we 
.have  to  base  the  localization  of  lesions  attended  with  spasmodic  movements 
pnrtirular  limlu  or  in  special  parts  of  the  face.  Obviously  they  are 
lncom|ilete.  and  in  all  proliability  they  are  not  perfectly  acai rate.  As  to 
those  jKiinLi  upon  which  Hitzig  and  Ferrier  difTei,  other  expcrimenlent,  as 
^Munk  and  Gohz,  have  madt  themtelves  heard ;  but  even  if  Hitiig  should  prove 
be  right  in  assigning  very  narrow  limits  to  the  area  within  which  motor 
'centres  occoiiv  the  Kurlai:e  of  the  convolutions,  Ferrier's  statements  would 
not  neceaarily  lose  Iheir  pathological  value.  For  tumors  and  other 
lesions  extending  some  distance  into  the  cortex  might  still  lie  found  to 
produce  effects  like  thme  of  the  more  powerful  currents  which  Ferrier 
itploycd.  The  only  spot  on  the  surface  of  the  brain  (o  which  these  two 
^bwcrvcrs  respectively  give  distinctly  opposite  functions,  npnears  to  be  the 
middle  of  the  ascendmg  fnsntal  convolution  ;  whtre  H  it lig  places  the  centre 
for  the  muscles  of  the  uppc-r  part  of  the  face,  Ferrier  puts  one  for  flexion 
and  supination  of  the  forearm. 

In  the  first  place,  however,  it  is  to  be  noted  that  the  occurreivce  of  con- 
vulsive attacks  without  unconsciousnesi  beginning  in,  or  limited  to,  some 
urticularpart  of  the  body,  is  not  of  itself  a  proof  that  a  rccogniuble  local 
sion  exists  in  the  brain,  as  Bright  supposed.     When  I  have  to  speak  of 
epileiwy  I  shall  cite  several  instances  m  which  there  was  every  reason  to 
believe  that  attacks  of  the  kind  just  referred  to  were  such  .w  are  j>rovision. 
■ally  termed  "  functional."    And  in  a  case  of  Dr.  Flughlings  Jackson's,  that 
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terminated  fatally,  the  only  morbid  change  discovered  at  the  aatopy  >u 
atrophy  of  both  hemispheres,  although  the  fits  which  had  occurnd  M 
begun  in  the  right  index  finger  and  thumb,  and  had  often  been  unaneDricil 
wfith  losaof  consciousnt-'Si  ("  jy>i/.  Timtl  and  Gitt."  i8;a).  Othersjian- 
tonu  of  the  presence  of  a  new  growth  must  therefore  ijways  be  car^; 
looked  for  before  one  haiards  a  diagnoaia. 

Again,  it  is  perhaps  worthy  of  notice  that,  according  to  Dr.  Jaeboo,  ^m 
seat  of  localized  convtilaivc  seizures,  or  of  general  seizures  beginning  *kl 
local  spasms,  is,  in  the  majority  of  caws,  some  part  of  the  haivd,  and  ^txxL- 
ally  the  thumb  or  the  forefinger ;  that  the  next  mor>I  frequent  seat  is  the 
cheek  or  the  tongue,  and  that  it  is  much  more  rarely  the  great  toe  (the  pnt 
of  the  foot  most  liable  lo  be  alTected  in  this  way).     For  one  would  be  kd 
by  these  facts  to  ;titaoh  comparatively  little  value  to  the  circumstance  (bt 
a  lesion  should  now  !ind  tlicn  be  found  in  some  particular  convolution  when 
the  hand  hiul  been  the  starting  point  of  the  morements,  unless  cisa  ia 
which  they  had  begun  in  the  face  should  constantly  show  morbid  chaaits 
in  a  differenl  part  of  the  cortex.     Whether  the  observations  hitherto  nu4e 
are  loo  numerous  to  be  regarded  as  mere  coincidences  may  perhaps  bt 
doubtful.      So  far  as   I  am    a<;(|uainted  with  them  they  are   a.s  fulloK: 
(i  and  i)  Twoca.tesof  Dr.  Jackson's  (one  recorded  in  the  "Med.  Timet axd 
Ga%,"  for  1871 ;  the  other,  so  far  as  I  know,  unpublished,  but  cited  by  Dt. 
Ferrier)  in  each  of  which  the  spasms  always  began  in  one  thumb,  and  4 
lesion  was  found  in  the  hinder  part  of  the  opposite  fint  frontal  convolution. 
(3)  A  case  in  which  I  made  an  aulopity  at  Guy's  Hospital,  anil  in  which 
there  was  a  small  glioma  in  exactly  the  same  spot  on  the  right  side,  then 
having  been  rc[>e3tcd  fib  without  unconsciousiie!«,  starting  mostly  in  tht 
left  f<H)l,  but  occasionally  in  the  left  arm.     (4)  A  case  of  Gricinger'ti.  ihal 
of  a  ninn  who  was  atiackeil  with   transient  spasms  in  the  right  Teg,  after- 
ward affecting  the  right  arm,  the  face,  and  the  Inngue  :  a  cysjicdcus,  of 
about  the  diameter  of  one  inch  .and  a  half,  lay  close  to  the  left  side  of  the 
falx  cerebri  in  such  a  position  that  its  anterior  extremity  coincided  wilh  » 
line    drawn    vcriirally  upward   from   the  ear.      These   catet  corrdpond 
Cfiiially  well  with  Hiuig'sand  with  Or.  Ferrier's  statements;  the  nexioae 
accords  belter  with  thcjsc  of  the  Knglwh  observer.     It  is  (5)  recorded  by 
Dr.  Dresihfcld,  nt  Manchester  {"  Laaeef,"  1S77).     The  convulsive  nww- 
menls  b^gan  with  .i  sudden  clinching  of  the  left  fist,  llexion  of  the  wrin, 
and  pronation  of  the  forearm,  while  the  left  angle  of  the  mouth  was  at  the 
same  time  strongly  drawn  downward;  a  local  syphilitic  lesion — proboblr 
the  residue  of  a  gumma— was  found  in  the  adjacent  parts  of  the  asccodii^  ^ 
parietal  and  supra-marginal  convolutions.     (6)  A  case  observed  by  Hittijfl 
him.seif  seems,  on  ihc  whole,  not  to  answer  more  closely  lo  his  than  to  Dr.  ^ 
Ferrier's  experiments.     The  patient  was  a  French  widicr  who  was  wounded 
on  the  right  side  of  the  head,  near  Orleans,  on  December  i.|th,  1870.    On  m 
Febniary  4ih,  1871,  he  was  attacked  with  clonic  spasms  affecting  the  left  I 
side  of  ihc  mouth  and  nose,  the  eyelids,  and  afterward  the  fingers  on  that 
side,     .\fter  death  there  was  found  to  be  a  local  necrosis  of  the  jarielal 
biine,  and  an  abscess  in  the  right  ascending  frontal  convolution  at  the  lei'd  m 
of  the  sulcus  between   the  second  and  third   frontal   convolutions.    fl)l 
Another  instance,  very  Mmilar,  has  been  recorded  by  Wcmhcr  f "  Vircho»'i 
Archiv,"  Ivi).    The  patient,  who  had  received  a  wcund  which  ]>cnctrated  the 
left  leinporat  hone,  wm  attacked  with  convulsions  limited  to  certain  muscles 
oil  the  right  side,  especially  those  of  the  angle  of  the  mouth,  the  ala  nasi, 
the  eyelids,  and  the  tongue,  but  also  spre.;iding  to  the  fingers  and  to  the 
neck;   a  small  part  of  the  surface  of  the  brain  was  found   lo  have  been 
crashed,  including  parts  of  the  convolutions  on  each  side  of  the  Sylvias 
fissure  in  «  line  with  the  lower  end  of  the  fissure  of  Kolando.    On  the 
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iheie  is  a  case  (8)  of  Dr.  Gowen  ("Bn'f.  AffJ.  Jeum.,"  1874)  in 
I  fpunu  began  in  tlte  left  an^le  of  th«  motiih,  involving  aArrwnrd  the 
Ital  muxrle  o»  each  miIc,  but  in  which  (he  only  local  lesion  ap[>rarcd  to 
",  clot  of  blood  Miiiatcd  above  the  right  lalcral  vcnlriclc  just  inside  the 
I  fiiniraiuk.  This  ca*e  U  certainly  far  ftom  corresponding  accurately 
the  obrten-aiioiu  of  Hitzig  and  Fenier,  but  it  may  justly  be  said 
no  instance  hitherto  recorded  stands  so  directly  in  antn^onism  with 
inferemes  drawn  fn>m  these  observations,  as  might  be  the  case  if,  for 
aplc,  a  >mall  tumor  were  found  in  the  extremity  of  one  of  the  posterior 
labc^  when  .^|llsns  limited  to  Mime  one  part  of  the  body  hnd  been  present 
ptriac  life.* 
A  further  question,  which  is  of  the  highest  theoretical  interest,  is  whether 
~  ctiotu  of  |jarticular  convolutions  are  capable  of  causing  limited  paralyses 
d  of  tfwtmx.  Dr.  Hughlings  Jackson  long  ago  pointed  oiit  that  uni- 
canvubirc  seix)iic>>  netv  often  followed  by  a  more  or  less  complete 
.i|ilegia ;  biit  he  nuiniaincd  that  this  form  of  paralysis  was  alwa)**  troiui- 
lory,  jnaing  off  in  a  few  days  or  wcek<,  and  he  thought  that  it  wm 
lependeai,  not  on  the  organic  disease,  but  on  "  ovcm-ork  "  of  the  nexve 
Kho  [Uning  to  the  muscles  which  were  convulsed.  And  it  is  no  doubt 
|Rie  t>uU  a  nerastenl  local  pAtalj^is  is  seldom  or  never  caused  by  a  cerebral 
IMDOT,  or  by  any  similar  affection,  unless  it  interferes  directly  with  the 
»rpus  sirialiun,  or  with  some  part  of  the  motor  tract.  But  (he  very  distinc- 
ioo  on  which  Dr.  Jackson  has  laid  so  much  stress — between  "dischars- 
'mm"  and  "destroying"  lesions — would  lend  to  show  that,  although  men 
HpffccI  may  not  be  capable  of  being  produced  by  a  new  growth  situated 
^B  ooovolulioD,  it  may  yet  result  from  so^cning  of  the  very  same  [urt. 
^^O  dbcuMing  the  elTects  of  arrest  of  blood  supply  to  different  regions 
^the  l)cain  (p.  504).  1  expressly  reserved  this  question  ;  and  almost 
[very  inttancc  of  aphasia  is  a  case  in  point.  Thus  tlic  most  careful 
cnitiny  of  the  convolutions  near  the  fissure  of  Rolando  should  in  future 
|e  nude  whenever  a  (Ktiicnl  in  whom  a  local  patch  of  softening  is  likely 
B  occur  has  had  unilateral  ptosis,  or  paral)-sis  confined  to  part  of  the  face, 
V  10  •  finger,  or  any  part  of  the  upper  limb  on  one  side.  Dr.  Ferricr 
lleacnbcs  the  results  of  his  experiments  in  this  direction  as  most  striking. 
B  ooe  monkey  he  destroyed  by  the  cautery  all  the  centres  for  ibc  opposite 
nn  and  leg.  excep<  that  fur  flexion  of  the  forearm ;  the  result  was  that  the 
il  rcuined  only  thb  particular  movement.  In  another  monkey  he 
rizcd  the  centre  for  the  biceps  muscle  alone ;  the  animal  could  move  all 
pans  of  its  limbs,  but  its  arm  hung  in  a  state  of  flaccid  extension 

'  rii*l1.  hoir«Tcr,  hive  to  metiilon  •  oue  of  Sir  WUIIftm  Gull's,  in  wtilch  a  litrKe  ab»r«ai 
I  povttliw  kibc  wu  MlCixtol  witli  aUack*  of  *pMin  llmllcl  It>  one  xin;  aiid  a  (cw 
am  hive  btcn  rrcorilH  which  would  appear  to  be  incomi.itcnl  wilh  ihc  cx[irri' 
I  kmOu  eivcn  Above,  were  It  not  Ihu  Icsltlniau  crlticiiio  ucmi  la  itcprivc  Ihem  of 
jte  riKiJI(«iee.  One  0/  th«>4  w>i  ohArtvcif  hjr  Dr.  latkiion.  The  fool  hnd  been 
tc  tfsmu  poini  of  th«  ipunw,  obiI  a  tumor  wu  round  which  involvci!  Ihe  lower  pad  of 
la  tt<itnS\mi  fronut  convolulion  ;  bul  Ihe  bnin  alto  prctenlcd  olhrr  leiions.  Another  It 
CMB  of  Dr.  Conen*,  In  wttkh  there  wu  thronboaU  of  the  superior  loneitudinal  nnui  tni] 
\  aoac  of  lu  (ilcrrol  vein*,  with  hypertemia  of  parts  of  ih«  three  frontal  convolutioni, 
jaated  farther  darward  than  any  recoipiiied  "conical  mobtr  centrn:"  but  in  that 
Haacc  Ihe  til  were  general,  ihhaugh  ihey  bcjfin  wllh  a  tlow  mnrcmciil  of  ihe  hand  to 
jtfccxi:  uiil  dcMh  oonrmi  within  two  houn  from  ihe  lime  of  iheii  CJmmmcenienl. 
pfa».  t*  a  potieM  of  Dr.  Btuia/d't,  a  nrl  of  iS,  a  lumor  of  (h«  uie  of  a  walnul  wu« 
MmI  la  the  while  HibKance  of  Ibe  Up  hcnii(|)1icrc,  cilemhnji  a<  Tar  ai  Ihe  gruy  mailer 
f' the  Crr«*  ^(^CMM ;  the  caiue  of  lUoth  wat  phlhiVit.  The  hympiom  which  had  tug- 
^  ihc  idea  that  a  local  leiion  ini(;hi  be  found,  wu  ihot  ihe  hid  fiit.  beginning  wilh  an 


If*  iat  ih*  ttft  mj\A ;  bM  Ihii  ti.  of  oourae,  (juilc  a  dilTerciit  thin);  from  Ihe  occuireoco  of 
IMM  in  llw  wm*  pan.     Umeovtr,  tha  application  of  a  bliMcr  to  the  wu  uf  the  aura 
M  tiBiafcr  it  to  the  oppoiate  ann. 
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by  its  Mde,     The  only  clinical  observations  on  this  head  that  I  know  0/  m 
two  of  I^fflcr'a  quoted  l>y  HitxiR.     One  is  the  case  of  a  man  whose  m 
parietal  boni-s  were  bolh  fractured  at  the  vertex  by  a  gunshot  vound.  isd 
who  had   paralyiui  of  both  lejfi.     The  other  is  that  of  a  man  who  m 
K-ounded  al  the  h))|k.t  and  anterior  mrIc  of  the  left  parietal  bone ;  his  ri|^[ 
leg  instantly  Ixrcatnc  iiarjly)i<^<i.  and  he  fell  to  the  ground.     On  the  senmh 
day  the  Ios»  of  power  extended  to  the  right  arm  also,  but  this  quickly  got 
better,  while  in  the  leg  the  re«)very  was  «ry  slow.    Theoretically,  a  piiit- 
sis  candied  by  a  cortical  leiion  ought  sometiines  to  be  characterircd  b»  iu 
being   limited  to  some  special   movements  of  the  affected   musclo.    An 
instance  of  this  is  affurded  by  Hilxis's  case  of  the  French  soldier  referred  0> 
above.     His  spasms  were  followed  by  a  partial  paralysis  of  the  tower  put  of 
the  fa<^e  on  the  left  side,  and  it  is  expressly  stated  that  he  could  voli0Uaii)| 
bring  the  miisrle«  intu  action  is  well  as  on  the  opposite  side,  although thtl 
half  of  the  lace  remained  almost  motionless,  when  it  should  have  laoxtA  in 
common  with  the  right  side,  for  the  purpose  of  expression.     This  is  cudl; 
the  opposite  of  what  i>r<:urs  when  disease  of  the  corpus  striaiaia  canNs| 
paralysis  of  the  face  (»ee  p.  500). 

Tkf  Cerebrum  Outside  Iht  /Wo/or  7>vj<-/.— We  have  still  to  consider  rta  \ 
"  localizing  symptoms  "  may  be  present  when  a  lesion  is  seated  in  the  sub- 
stanc-e  of  one  hcraisphen;,  or  in  tlie  superfn'ial  convolutions,  bcyortd  tht 
region  in  which  motor  rentrcs  are  placed  by  Hitxig.  or  bjr  Ferrier.  Now  if 
the  latter  is  right  in  thinking  that  he  has  diicovercd  cortical  centres  far  |)k 
special  senses,  tiniUteral  blindnexc  or  deafness  may,  perhaps,  hereafiei  Km 
to  indicate  the  presence  of  disease  in  the  angular  gynis,  or  in  the  siipniai 
sphenoidal  convolution  respectively;  or,  again,  loss  of  smell  and  taste  ■uj' 
be  associated  with  an  .-ifTeifion  of  theunderMirfaceof  the  tcmporo-^ihenoiiU 
lobe.  Bttt  in  many  cases  the  only  symptoms  that  could  be  called  lotd 
seem  tn  be  lethargy,  lisil<r»nei«,  an  oddneis  of  manner,  taciturnity,  tni 
unwilltngnes^t  to  s[><-.ik.  or  even  low  of  memory  and  impairment  of  inidli> 
gence— the  v<'ry  symptoms  that  we  are  accustomed  to  associate  with  tk 
existence  of  diliTiised  morbid  changes  affecting  the  whole  of  both  herob 
more  or  less  unitbrmiy. 

Diagwtis. — The  diagnoxis  of  the  affecliotis  described   in  thu  chaponl 
involves  two  distinct  ijuestlons.     First,  they  h:ive  to  be  distinguished  ftoa] 
other  disea.'ses  of  the  nervous  centres  or  of  distant  parts ;  secondly.  Ar* ' 
liavc  to  be  differentiated  from  one  another.     The  answer  to  the  ioxxoe 
<]ue«tion  is  of^en  wonderliillv  positive  and  exa<'t.    To  the  young  student— 
who,  ]>erhn]»i,  knows  the  dtfliailty  of  distingui^liing  between   tumors  asd 
other  surgical  nfTections  of  |>3rts  that  can  l)c  seen  and  liandled,  or  baccut- 
tomed  to  those  symptoms  of  jmlhologica!  c law fica lion  in  which  new  growtl* 
come  at  tlie  end  of  long  Itsl^  of  more  simple  morbid  changes — nothing  in 
the  art  of  mcilicinc  Ls  more  striking  than  the  eaiy  confidence  with  whtcb  the 
pb^-sician  sometimes  asseni  the  existence  of  sudt  a  lesion  in  the  interior  <' 
the  cranial  c.ivity. 

Cases  do,  indeed,  occur  which  are  only  cleared  up  in  the  post-mo 
room.     A  man  of  whom  little  is  known,  or  who  has  hitherto  displayed  1 
very  marked  symptoms  of  brain  mischief,  may  die  in  a  succession  of  fiB; 
or  in  coma  of  a  few  hours'  duration,  and  it  may  be  difltcull  to  make  Mf 
that  the  cause  is  not  cerebral  hemorrh.ige.  or  throinl>OMS  of  an  arierfi  V 
urxmia-     Ot,  if  he  live*  for  two  or  three  weeks,  the  disease  may  appear  »^ 
be  meningitis.  J 

nut,  as  a  rule,  the  illnest  caused  by  a  tumor,  nr  a  tn1>ercle,  or  a  syphilitiij 
gumma,  in  the  brain  begins  gradually,  and  goei  on  for  several  months,  1 
even  for  some  years.     In  the  cases  that  have  occurred  at  Guy's  HiwpiO 
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Hlhin  the  last  feu-  yean  the  diiralioo  of  •rell-markcd  s)inptord8  has  gener- 
ally iKren  from  three  lo  nine  months,  but  one  patient  UaA  liad  fits  for  four 
yean.  Dr.  HiighUngs  Jai^kion  ha*  ret-orded  the  case  of  a  woman  who  had 
optic  netiritia  aivd  staggered  in  walking  in  1865.  and  vrho  did  not  die  until 
the  Miimmer  a(  1S73.  when  she  had  become  insane ;  there  was  a  gTowih 
itpringinjc  from  the  "  floor  of  the  sphenoidal  fosvi."  Now  t  believe  it  may 
be  said  i)ut  whenever  rerebral  symptoms  of  the  kind  described  in  the  present 
chapter  have  lasted  for  more  than  five  or  six  weeks,  the  only  other  organic 
affections  of  iIk  brain  by  which  they  can  be  caused  are  abscess  and  certain 
diffused  morbid  changes. 

m  With  tlR-^e  two  exceptions,  the  onl^  cases  in  which  it  is  really  difficult 
Wb  diagnose  a  loc^al  IcMon  tn  the  brain,  are  thoie  in  which  it  is  doubtM 
whether  there  is  anything  more  than  fiinctional  disturbance.  In  women  the 
symptoms  are  K>metimes  so  vague  that  for  a  long  time  they  are  mistaken  for 
tdone  of  hysteria,  .^txl  some  yean  ago  a  ]>ainter  died  in  Guy's  Hospital,  of 
what  were  l>elieved  lo  be  the  effects  of  lead  poistming  (drowsiness  and  e^- 
leptiform  (it(),  when  a  spindlecell  sarcoma  of  the  sin;  of  a  marble  was  found 
in  the  right  hemisphere,  with  extensive  softening  around  it.  When  a  patient's 
•ote  complaint  it  of  having  mITered  for  some  weeks,  or  a  few  months,  from 
a  conttnnons  (nr  even  a  paroxysmal)  headache,  unlike  any  jiain  to  which  he 
had  previously  been  liable,  it  is  often  imjxiHible  to  be  ipiite  sure  whether 
organic  disease  is  present.  In  such  cases,  and  in  ni;tny  others,  the  opthal- 
■nosrope  is  of  the  greatest  scn'ice.  The  di«:over>'  of  (;hoked  disi-s,  or  of 
optic  neuritis,  or  of  atrophy,  goo  far  toward  estiiblishing  the  prcicncc  of 
an  organic  lesion.  At  one  time,  indeed,  the  significance  of  these  ajipearances 
was  undir-ibtedly  rated  too  highly  ;  and  I  am  not  at  all  sure  that  this  is  not 
Still  the  rase  In  the  fin.t  place,  it  is  to  lie  otnerved  that  neuritis,  or 
choking  of  the  disc,  in  one  eye  only,  is  sometimes  a  sign  that  the  cause  liC4 
in  the  orbit  niher  than  within  the  skull.  I  have  already  referred  to  a  case 
of  Mr.  [.awson's,  brought  before  the  Clinicji!  Sfidety  in  11476.  in  which  an 
^rdalid  cyst  prcsned  u[>on  the  nerve  behind  the  eye,  and  so  caused  great 
Belling  of  the  disc  on  that  side.  But,  in  other  instances,  a  uni-ocular 
Neuritis  is  due  to  ]>resKiire  upon  a  single  optic  ncrt-e  Ikelween  the  chiasma 
and  the  ujiening  through  which  it  escapes  Irom  the  <;ranial  cavity ; 
a  gumma  at  the  bate  .seemed  to  have  acted  in  this  way  in  a  case 
recorded  by  Mr.  Hulke  in  the  "  Ophlkahmc  Hospilal  fitpcris."  Indeed,  Dr. 
Hughlings  Jackson  has  met  with  two  cases  in  which  the  oi>htbalmovope 
iwealcd  an  affection  of  one  eye,  dqwndent  upon  the  presence  of  a  tumor 
in  the  opposite  cerebral  hemispheres.  But  it  is  a  nilc,  to  which  there  are 
very  few  exceptions,  that  both  optic  discs  suffer  whciie%'eT  disea^te  of  the 
bram  is  the  cause.  It  does  not  always  happen  that  the  changes  advance 
with  ei|iia!  rapidity  in  the  two  eyes ;  according  to  Dr.  Alltxitt  that  disc 
which  is  on  the  same  side  as  the  cerebral  lesion  is  sometimes  first  and  chiefly 
affected. 

In  some  rare  instances  ophthalmoscopic  changes  seem  to  pret-ede  all 
other  symptoms.  Thus  Dr.  .Mlbutt  sjicaks  of  a  patient  under  hU  cmre, 
who  had  amaurosis  from  atrophy  for  three  years  Iwfore  any  signs  of  CKtz- 
btal  tumor  began  to  manifest  themselves,  although  these  afterward 
IjTcamt.-  well  marked.  Uiit  that  writer  himself  frankly  acknowledges  that 
further  experience  ha^compdied  him  to  modifj- the  strong  opinion  which 
he  at  one  time  entertained,  that  the  existence  of  disease  of  the  brain  might 
l)e  almost  certainly  inferred  from  morbid  appearances  in  the  optic  discs. 
Indeed,  among  a  scries  of  un^idccted  cases,  recorded  by  Mr.  Hulke  in  the 
'^Op/Uhalmi(  Ilotpitai  Reforit,"  there  aic  several  in  which  optic  neuritis, 
tcrmin.-iting  in  atiiophy,  seemed  cither  to  be  a  spontaneous  affection,  or 

be  attributable  only  to  such  vague  causes  as  child  bearing,  luctaiion, 
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Icucorrhoca,  sexual  excesses,  or  to  >n  antecedent  attack  of  diphtheru  «f 
rheumatic  fever.  And  as  far  back  as  1866,  von  (.Irncfe  spoke  of  it  m  bcinj 
probably  sometimes  due  to  menstrual  disorders. 

But  even    when    unmistakable    indications  of  cerebral  diHtnrhance  m 
present,    it    is  3  question    how   far  one    is    juHi5ed    in  concluding  boa 
ophthalmoscopic  appearances  that  there  mi»t  be  a  definite  OT:^nir  leiioa  io 
the  brain.     A  rcm.irk  of  Mr,  Ihilke's  appears  to  mc  verj-  stnkinK.  namdjr, 
that  out  of  a  considerable  number  of  examples  of  oi>tir  neiiritt«,  belieiedu 
be  dependent  upon  inirarranial  alTections,  he  had.  in  1S68,  only  tlirvetiim 
been  able  to  verify  his  diagnosis  by  an  autopisy.     Now,  there  would  be  iwtfc- 
ing  wonderful  in  this  if  pathologists  were  often  finding  the  residues  of  kmj 
past  diseases  in  the  brain,  or  even  if  it  were  knovm  ihal   life  cniiM  Iw  pro- 
ionfjcd  indefinitely,   when  a  local   lesion  was  present.       But  the  lacbi  ire 
exactly  the  reverse  ;  except,  indeed,  that  patches  of  old  softening  are  met 
with,  and  the  remains  of  hemorrhages,  such  as  do  not  cause  nny  change*  in 
the  discs,     Nor  do  the  other  symptoms  of  the  cases  of  which  Mr.  nvSbe 
gives  the  details  seem  to  mc  to  support  the  view  that  they  were  depeodent 
upon  organic  mischief  in  the  brain.     Three  of  them,  all  of  which  terminaltd 
io  recovery,  were  thought  to  be  probably  examples  of  mentngitts ;  but  afoit 
from  the  ophthalmoscopic  appearances,  I  doubt  whether  this  diagno»t  could 
be  justified.     Another  case  would  certainly  have  been  rcKarded  as  one  of 
ordinary  epilepsy  if  the  eyes  had  not  been  examined.     Two  [tatients,  both 
advanced  in  years,  had  hemiplegia,  and  ultimately  died  of  apoplexy ;  one. 
a  man,  aged  thirty<ight.  ailrihulcd  his  illness  to  watching  a  solar  ecltpe ; 
another,  a  woman,  aged  twenty-four,  ascribed  hers  to  standing  in  the  ganlai 
with  her  head  uncovered. 

Dr.  Hiighlings  Jaokson,  indeed,  thinks  that  a  double  optic  ncniitit 
is  almost  certain  evidence  of  what  he  terms  "coarse  disease'  within  the 
cranium,  but  he  admits  that  he  h;ts  himself  met  with  n  few  instance! 
in  which,  on  post-mortem  examination,  no  such  disease  could  be  fomil. 
Of  one  case  of  this  kind  he  has  published  fiitl  dctaib.  A  wonun, 
aged  thirty-four,  had  for  .'kbout  a  )'car  been  subject  to  attacks  of  »c«n 
headache  accomjunied  with  vomiting;  for  three  months  she  had  been  blind. 
Her  illness  began  by  her  being  seized  with  vertigo  and  momentary  onron- 
sciousncss,  after  which  she  had  headache  for  four  days.  At  another  time 
the  pain  lasted  for  ttirec  weeks.  She  was  admitted  on  December  I9lh,  1874- 
On  January  6th,  1875,  she  had  an  attack  of  pain  so  intense  as  to  make  Mr 
toss  her  head  from  side  to  side,  holding  it  in  her  hands,  and  crying,  "  Oh. 
my  head ;  I  don't  know  what  I  shall  do."  She  retched  and  vomited  fit- 
quently.  Both  optic  discs  were  greatly  swollen,  and  the  veins  in  ihem  weif 
dilated  and  tortuous.  After  the  loth  she  sank  gradually  into  what  appeared 
to  be  natural  sleep,  which,  however,  pascd  into  coma,  and  on  the  rath  sfae 
died  by  failure  of  the  respiration.  A  tumor  or  some  similar  disnaw  1 
confidently  anticipated,  but  Dr.  Sutton,  who  made  the  autopsy,  fouitd  omlf 
certain  microscopicul  changes  in  the  substance  of  the  cortex.  Dr.  JackKS 
speaks  of  this  case  as  exceptional,  but  may  one  iwt  fairly  doubt  whetbcril 
is  pciuliar  in  the  absence  of  a  visible  cerebral  lesion,  so  much  as  iti  is 
having  proved  fatal  without  the  presence  of  such  a  lesion  ?  Compare  wiiS 
it  a  cxse  that  was  brought  before  the  Clinicjl  Society,  in  1876,  by  Dr.  Good- 
hiirt  and  Mr.  Higgins.  A  girl,  aged  twenty-one,  was  attacked  with  intend 
head.ichc  and  vomiting  on  December  iist,  1874,  at  the  very  time  when  Hf. 
Jackson's  patient  had  just  entered  the  London  Hos]>ital.  Some  montte 
previously  she  had  been  stunned  by  a  severe  blow  from  a  stone  on  her  rigtil 
temple.  On  the  34th,  there  was  well-marked  double  optic  neuritis,  her  pi^ 
was  irregular,  and  only  $1  in  the  minute,  and  she  bad  no  fever.  Afttrntt 
she  had  paralysis  of  each  sixth  nerve,  suffocative  attacks  in  which  she  couU 
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Sly  breathe,  4-oi»li|vition,  Iramieni  hemiplegia,  delirium,  ancl  an  ofTcc- 
Hon  of  the  >])eech,  uy  that  her  mother  could  not  imdcrtiAnti  her.  But 
between  Ibc  6lh  and  the  i4lh  of  January,  1875,  *"  '"^''  "ymptomN  liegiin 
rapidly  lo  wilxiirfc,  and  before  iong  the  inipuired  stale  of  her  sight  seemed 
to  be  the  only  thing  tliat  troubled  her,  except  thul  >he  wis  unable  to  lake 
solid  food  without  vomiting.  l>r.  Goodharl  disciisxcd  the  diagnosis  0.1 
between  meningitis  and  the  jire?>ence  of  a  yellow  tuberculous  nia«  at  the 
base  of  the  brain  ;  he  dues  nut  seem  to  have  thought  that  any  other  view 
of  it  could  be  taken. 

In  describing  meningitis  I  shall  have  to  mention  cases  in  which  symp- 
toms very  like  those  of  th.it  dLtcase  have  been  associated  with  double  ojittc 
neuritis,  but  in  which,  although  they  terminated  fatally,  no  lesion  could  be 
discovered,  whether  in  the  nicmbnnes  or  in  the  cerebral  substance.  Surely 
it  is  but  common  sense  to  sup|>ose  that,  if  one  could  sec  the  state  of  the 
brain  in  caries  which  rccm'er,  it  would  be  foimd  etiually  free  from  obvious 
morbid  changes.  I  am  quite  ready  to  assign  to  ophthalmoscopic  appearances 
a  value  co-ordinate  with  that  of  other  symptoms  in  the  diagnoMs  between 
organic  and  functional  di-scie'es,  but  it  seems  to  be  thought  that  they  stand 
OD  quite  a  dilferent  footing  from  the  rest,  and  1  cannot  sec  that  this  claim 
lia*  as  yet  been  established. 

Another  question  is  whether  any  special  influence  can  be  drawn  from  the 
exact  character  of  the  ophthalmoscopic  appearances  in  a  case  believed  to  l>e 
one  of  IocaI  organic  disease  of  the  brain.  Meningitis  often  3ccom|ianics  a 
gamma  of  the  base;  and  a  tumor  in  any  part  may  set  up  extensive 
yellow  softening.  It  might  be  thought  that  neuro-rctinitis,  as  distin- 
guished from  choking  of  the  disc,  would  indicate  tbc  presence  of  such 
secondary  atTeciions.  But  one  of  Mr.  Hulke's  cases  seems  lo  show  that 
the  former  change  may  depend  upon  the  presence  of  a  sarcoma  attached  lo 
the  floor  of  tbc  skull,  without  there  being  any  evident  inflammation  of  the 
membranes  or  of  the  brain  itself.  Nor  do  1  know  that  simple  atrophy  of 
the  disc,  without  antecedent  exudation  into  its  substance,  could  be  taken  as 
a  proof  of  the  existence  of  hydrocephalus,  although  Dr.  Allbut  suggests 
that  distention  of  the  third  ventricle  often  causes  such  an  atrophy,  by 
stretching  of  the  optic  tracts  and  the  chiasnia. 

The  differeittial  liiagnosii  between  the  several  forms  of  local  or^tnic 
liseue  of  the  b»in  often  rests  on  no  higher  basis  that  that  of  probability. 
In  a  child,  there  is  a  strong  presumption  in  favor  of  tubercle.  I  may 
take  the  opportunity  of  rcnurkmg  that,  although  Dr.  Hughlings  Jackson 
has  recorded  several  instances  of  epileptiform  convulsions  or  hcmiplegic 
paralysis  in  children  the  subjects  of  mhented  syphilis,  there  is  as  ycX  no 
(latbologieal  evidence  that  intracranial  gummata  are  ever  developed  in  such 
esses ;  so  far  as  wc  know  at  present  the  astociation  may  have  been  a  mere 
accident.  The  older  the  patient,  the  greater  the  chance  that  the  lesion 
ia  sontc  other  form  of  tumor  than  tubercle ;  and  above  the  age  of 
forty  the  latter  may  be  left  out  of  consideration.  To  disiingui.^h  between 
these  two  afiectjons,  however,  is  of  very  little  consequence  ;  what  is  really 
important  is  tint  one  should  never  overlook  syphilis  as  a  cause  of  cerebral 
mischief.  It  is  particularly  to  be  noted  that  in  many  instances  in  which 
yttmnoiLi  arc  developed  in  the  brain,  no  nodes  upon  the  bones  can  be  dis- 
covered, nor  any  indications  of  past  or  present  orchitis,  iritis,  or  cutaneous 
eruptions.  In  only  throe  or  four  of  the  ten  fatal  cases  of  this  kind  that 
I  have  recently  met  with  was  it  asccruincd  during  life  that  the  patient 
had  suffered  ftoro  any  venereal  disease.  There  arc,  of  course,  persons — 
j.e«l>ecially  unmarried  ladies — in  whom  it  would  be  unpardonable  to  suspect 
tthe  existence  of  a  syphilitic  taint.  But.  on  the  other  hand,  it  may  be 
pf  the  highest    imporiajicc   that   neither  the    high    social   sundin^  of  a 
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paticni,  nor  even  a  general  repuution  foe  punly  of  life,  should  pRttn 
OUT  giving  him  the  chance  of  being  »nve<l  (torn  what  may  be  ihc  ream 
ctfcctii  of  a  long-forgoitcn  transgrcxuon.     t)r.  Buxxard  lay%  great  am  <m 
the  presence  of  a  muddy  complexron,  and  other  signs  of  a  cacbciiia  not 
traceable  to  any  definite  visceral  diKstse,  u  poiniing  to  syphilis.    It  bttll 
known  that  in  most  ciues  the  pains  cattml  by  Ihi:^  diwate  rcgulitly  oam, 
or  at    least  undergo  a  m.itkcd  aggravation  in  ibc  evening.     What  Mtaa 
to  have  more  weight  than  anything  cIm:  in  Kiggrsting  nypbihs  as  the  cane  u( 
obscuie  nervous  symptoms  is   the   impuwibility  of  referring  ihem  to  my 
single  lesion.     Dr.  Jackwn  long  ago  inuMcd  on  the  value  of  this  priDci^i 
and  Dr.  Itiizurd  has  illiiMnted  it  by  caaa  in   point,     'lliiu  two  of  bis 
patients  had  paraly^s  of  one  arm  and  of  both  legs  at  the  same  tiiac;  lie 
inference  was  that  there  wa»  an  affection  of  the  spinal  cord  as  well  as  o(  the 
brain.     1  must  confess  that  it  is  not  clear  (o  me  that  one  can  ever  positinilr 
assert  (hat  there  must  be   more  than  a  single   lesion  in  the  brain  iatIL 
Moreover,  it  would  have  to  be    remembered    that  secondary  tumon  ut 
often  multiple,  and  that  the  presence  of  n  primary  new  growth  elwwiwn  a 
very  apt  to  be  overlooked.  Thus  a  patient  commg  to  a  ph)-sician  for  bcMkcbe 
and  paralysis  may  very  likely  never  mention  that  there  has  for  >rar»  bceti 
a  tumor  in  the  breast,  or  that  one  tnticle  was  excised  some  months  before. 
Again,  the  original  scst  of  the  malignant  disease  may  ttc  some  internal  organ, 
where  such  an  affection   is  difhcuit  of  detection.    Out  of  sixteen  caa 
of  secondary  growths  in  the  brain  there  were  no  less  than  six  in  whi^  tk 
starting  point  of  the  mischief  was  a  sarcoma  surrounding  the  root  of  oim  , 
luDg,  and  in  five  of  Ihem  this  was  nut  discovered  dunng  life. 

PrDgnatij. — All  lh.it  1  know  of  the  inogren  of  cases  of  cerebral  tumotj 
or  tubercle  would  tend  to  show  that  these  diseases  arc  inevitably  fatal.  The' 
Dearest  approach  to  a  recovery  that  I  remcmlier  to  have  heard  of  occurred  a 
a  boy,  aged  fourteen,  who  w.is  under  my  cnrc  in  Guy *s  Hospital  in  1867.  .'Ukmi 
two  years  previously  he  had  been  liiken  ill  with  "pam  in  the  back  oftl>e  held, 
lossof  sight,  and  fits  in  which  he  used  to  clinch  his  hands."  On  May  ■»(,  Khea 
he  had  been  in  my  ward  fur  three  weeks,  it  it  noted  that  "  he  lies  apparemlf 
unconscious  of  everything,  and  cannot  t>e  roused.  His  head  is  coiuiiuith 
thrown  backward  i  and  when  he  is  touched  there  is  a  sort  of  opisiboMnes. 
He  IS  completely  amaurotic;  his  pupils  are  equal  and  slightly  dilated."  Ot 
May  4th  the  report  is,  "  He  is  slightly  more  conscious,  tic  recogniira  his 
mother,  and  will  raise  his  hand  into  the  air  when  told  to  do  so.  Ha 
evacuations  are  passed  involuntarily."  During  the  next  three  months  ttu 
chief  change  was  that  he  slowly  wasted  away,  until  he  was  reduced  to  t 
mere  skeleton;  the  or,ly  sign  of  intelligence  that  he  ever  inauifesicil 
consisted  in  lining  his  hand,  as  already  descnbcd.  Uiit  one  day,  in  goinj 
round  the  ward.  1  spoke  to  him ;  and  to  the  astonishment  of  every  one  be 
slowly  articulated  a  few  words  in  reply.  Vrom  that  moment  he  btpo 
to  improve.  Ifc  look  food  well,  regained  llesh,  talked  more  and  mast 
every  day,  got  up,  walked  about  the  ward,  and  at  last  was  discharged 
perfectly  well,  except  that  he  was  blind.  Afterward  he  attended  anoDj 
my  oul-]>al]cnts.  1  have  no  notes  of  his  symptoms  during  this  |>crttfdt  lol 
1  remember  that  he  com)>]ained  of  parox)-smal  headache,  andof  epilepiilom 
fits.  He  was  readmitted,  and  died.  The  notes  of  the  autopsy  have  unfortt 
natcly  been  mislaid.  But  1  recollect  enough  to  he  able  to  slate  that  there 
was  an  irregular  calcareous  mass,  of  about  the  size  of  a  marble,  irobeddtd 
in  the  floor  of  the  ventricle,  with  some  mucoid  fluid  round  it. 

Even  when  the  local  lesion  in  the  brain  is  a  syphilitic  gumma,  ibc 
prognosis  is  not  very  favorable,  so  far  as  concerns  the  patient's  atttiMR 
restoration  to  health,  l-'or  a  time,  active  treatment  is  generally  followd 
by  very  striking  results;  consciousness  is  regained,  paralysis  is  recoKRil 
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1,  headache  subsides,  cpilcptiforiu  convulsions  t-case  to  r«:nr.  But  after 
u\  interval  tlic  syminoms  return  j  |x;riia|iB  the  opponin-  limlni  arc  now  para- 
lyzed, or  the  affection  may  assuoiea  paraplegic  instead  of  a  )iemiplG{(ic  form. 
\  second  course  of  medicine  may  again  be  sui-ccssfui,  but  at  last  our  efforts 
UK  baffled,  and  the  patient  succumbs.  Such  ciises  arc  often  prolonged  over 
a.  period  of  several  >-cars.  On  tbe  other  hand,  it  sometimes  happens  that 
the  cure  is  permanent ;  and  rooie  often,  that  each  return  is  milder  than  the 
]ikXt,  until  the  disease  gradually  wears  itself  out. 

TrratnuHt. — In  the  trcatmcm  of  ihia  aifiection  one  should  not  trust  wholly 
to  iodide  of  potassium,  cren  in  large  doses.  A  course  of  mercury  should 
always  l»e  presitibcd.  The  bichloride  may  be  given  internally,  or  recourse 
may  be  had  to  caloincl-vapor  baths  or  to  inunctions  with  bhie  ointrocnt. 

Such  a  line  of  practice  often  proves  brilliantly  successful  where  there  was 
no  proof  that  the  symptoms  were  due  to  a  syphitilic  ksion.  The  question 
then  aiiws  whether  the  proof  is  supplied  bj'  the  result  of  the  treatment. 
Upon  this  point  1  would  not  speak  dogmatically,  but  it  seems  to  me  not 
■in|m>bable  that  absorbent  remedies  may,  in  some  cases,  possess  the  poK-er 
of  arresting  the  growth  of  sarcomatous  tumors.  Wunderlich  believed  that 
xmall  doses  of  arsenic,  continued  for  a  long  period  of  lime,  were  sometimes 
useful. 

The  palliation  of  symptoms  is  always  possible.  If  there  be  epileptiform 
convulsions,  full  doses  of  bromide  of  potassium  should  be  given.  Tbe  same 
remedy  will  often  relieve  headache  or  giddiness.  Or  it  may  be  necessary 
to  administer  opium  or  morphia  by  the  mouth,  or  to  inject  the  alkaloid 
subcaianeously.  Or.  Reynolds  speaks  highly  of  Indian  bnn]>,  as  some- 
times  altogether  removing  pain  in  the  head.  He  also  reconiinends  the  local 
application  of  ice. 

Red  SorTEKiKC. — I  have  still  to  describe  thoK  organic  dlwascs  of  the 
brain  which  consist  in  local,  circumscribed  inflammation.  Theie  are  cooi- 
monty  said  to  be  two  in  number— red  softening  and  stiM^esH. 

The  former,  ranwuHssemenl  rvuge,  is  among  the  most  nirioiLS  morbtd 
changes  to  which  the  cerebral  tissue  is  liable.  It  is  attended  with  great 
s«-clling ;  convolutions  so  affected  are  far  broader,  and  the  Milt  i  between 
them  uiiKh  dee]Kr  than  natural )  white  a  corpus  striatum  or  a  tlialamu«  is 
rounded,  prominent,  and  generally  increased  in  site.  As  is  implied  by  the 
name,  there  is  a  marked  diminution  of  the  natural,  firm  consistence;  and 
the  color  is  altered,  gray  matter  u.-«uming  a  deep  purple  tint,  white  white 
matter  iKcomes  pink  or  red,  with  numerous  minute  ecchymoses.  Under 
the  micnxwope  the  capillary  and  other  vessels  are  found  dilated  and 
engorged ;  btood  corpuu^les  are  seen  extravasaied  among  the  nervous 
tismes;  if  tbe  a/fectiim  has  Iwen  of  sufhdeni  duration,  they  are  fused 
together,  having  uiideigune  conver^iuii  into  shapdesa  mB-sses.  According 
to  Kindllci.sch,  jnis  i  elK  are  collected  about  the  smallcT  blood  vessels,  so  as 
to  form  .shullu  fur  them.     Dr.  Muxon,  however,  says  that  he  lias  been  sur- 

ETi.-tcd  tci  find  how  slight  were  the  hlitolugical  clianges  in  some  cases  of  this 
ind.  Tbe  eleincnLi  of  tlie  tisnie  were  softened  and  granular,  but  they  still 
retained  their  fonn ;  and  no  cliaracterislic  inflammatory  prudueis  could  be 
recognized. 

Red  softening  may  arise  from  a  variety  of  causes.  One  of  them  is 
injury.  Some  yean  ago  a  woman  died  in  Guy's  Hoipiial,  who  had  fallen 
three  or  four  months  previously,  an<l  struck  her  head  against  the  M-all. 
Three  weeks  liefore  her  death  she  had  a  fit,  which  was  lolluwed  by  a  partial 
l«fl  hemiplegia,  affecting  the  stde  of  the  face  and  tongue,  luid  accominanied 
with  ptosis.  On  pust-murtcm  examination  all  the  part.s  at  the  lixse,  l>etwccn 
the  optic  commiiKure  and  the  cerebellum,  were  found  by  Ur.  Wilbi  to  be  in 
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a  state  or  softeninft,  "  partly  red  and  partly  white ;  "  one-tbin)  ef  tte 
ihickness  of  ihe  pons  was  so  afTccictl,  and  nearly  ihc  whole  of  the  tm 
cerebri.  Again,  red  soflcning  may  accompany  an  inflammation  oftbt  nttn- 
braoes,  as  tubercular  meningitis.  I  have  already  spoken  of  ii  at  some- 
times arising  in  the  neighborhood  of  an  apoplectic  clol,  round  a  tmnsr, 
or  in  a  part  of  the  brain  deprived  of  its  blood  supply  by  thromboui  or 
embolism. 

It  is  a  question  still  undecided  whether  red  softening  of  the  btaia  nw 
occurs  as  a  primary  and  independent  moibid  process.  In  the  recordi  o[ 
]>ost-mortem  examinations  at  Guy's  Hospital  I  find  very  few  cases  ihatoMU 
be  so  interpreted.  There  arc  two  instances,  in  both  of  which  more  or  les 
of  the  posterior  lobe  of  the  left  hemisphere  of  the  brain,  and  a  considenUe 
pail  of  the  cerebellum  on  the  same  side,  presented  ihc  change  in  quelton ; 
but  in  each  of  them  the  cardiac  valves  showed  recent  vegetations,  so  that  k 
seems  probable  that  the  afTcction  was  dependent  upon  embolism  of  socoeef 
the  smaller  arteries.  In  1S76  I  made  an  autopsy  in  which  pans  of  the  right 
superior  and  middle  frontal  convolutions  were  swollen,  soft,  and  of  a  giar 
piukish  color.  Tlicie  was  no  caseation  and  no  dclinite  edge  siich  as  wosSl 
have  suggested  the  presence  of  any  new  growth ;  I  should  have  tegaided 
the  affection  as  an  atute  cerebrilis  had  not  the  microscope  revealed  Ak 
presence  of  a  large  number  of  oval  and  round  cells  infiltrated  between  ttit 
ner\'e  til>res.  I  should  therefore  be  skeptical  about  any  case  of  supposed 
primary  red  softening  or  local  ccrebiitis,  unless  I  had  made  a  careful  vxaii» 
nation  of  every  pari  of  the  affected  structures.  Some  j-ears  ago  a  wooui, 
aged  twenty-six,  died  in  the  hospiu-U  under  one  of  my  colleagues,  after  la 
illness  of  three  months'  duration.  The  falx  cerebri  was  found  adherent  u 
the  anterior  parts  of  both  hemispheres  by  granulation  tissue.  On  vxttco 
the  frontal  lobes  api>carcd  of  a  brick-red  color ;  their  cinerilious  Mibiitanct 
was  swollen,  and  the  boundary  line  between  it  and  the  white  matter  waiill 
defined.  On  the  left  side  this  change  extended  down  to  the  lateral  veniridc- 
Thc  aifecled  parts  were  rather  harder  than  natural ;  but  in  all  other  ropedi 
the  disease  corresponded  perfectly  with  the  descriptions  which  writers  have 
given  of  a  local  cerebrilis ;  and,  unless  there  was  a  new  growth  which  nt 
overlooked,  I  think  it  must  have  been  of  that  nature.  ThemicroM^ojwonl; 
showed  a  corpuscular  infiltration,  with  granular  matter  and  compoand 
granule  masses  ^  but  I  am  not  sure  whether  attention  was  directed  to  tht 
possible  presence  of  a  small  new  growth  in  the  midst  of  the  inflammatory 
mischief.  TiKrc  was,  of  course,  nothing  in  the  symptoms  to  indiiatc  the 
cliaracicr  of  the  morbid  process, 

Hugucnin  expre».scs  doubts  as  to  theexbtenceofa  "  spontaoeotw  encephi- 
litis,"  but  he,  nevertheless,  de.scribcs  various  rctrui^rade  changes  as  romeca- 
live  to  red  softening  in  such  a  way  as  to  imply  that  it  may  be  u  sulidantiie 
disease.  He  says  that  the  jxilchcs  may  either  subside  entirely,  or  pass  bM 
a  condition  of  yellow  softening  with  cavities  full  of  serum,  or  undeijo 
cicatrization,  or  become  converted  into  tough,  ditty -while,  indurated  masKS. 
1  have  never  seen  ^uch  appearances  in  any  case  in  whith  there  wa«  reasoi]  10 
suppose  that  a  condition  of  red  softening  Iiad  existed,  ratlier  than  an  dTuiioo 
of  blood  or  an  infarctus ;  and  1  do  not  uoderstand  on  what  evidence  j 
gucnio's  statements  are  based. 

Abscess  of  THE  Brain.— This,  again,  is  an  affection  which  is  decid 
of  rare  occurrence,  both  absolutely  and  in  comparison   with  many 
cerebral  diseases. 

Origin. — Most  pathologists  speak  of  suppuration  in  the  subxtance  of  the 
brain  as  a  further  stage  of  red  iroftening.  It  i.i  tnte  that  in  casex  of  pyWMO 
one  sometimes  finds  reddened  patches  apparently  antecedent  to  the  furnMt 
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vPftis  I  indeed,  a  similar  coodilioQ  is  also  now  and  then  seen  in  the 
rhood  or  an  actual  abtccss.  ]n  tbc  Utter  case,  howcvcf,  it  mif;ht 
!  tcgardcd  as  the  rvsiill  of  a  distinct  morbid  process  afleclinff  tlie 
ffiiie  round  the  wall  o(  the  abscess,  just  as  it  may  aiffecl  that  which 
h  a  tumor  or  an  apoplectic  clot.  And  there  arc  not  wanting  &cts 
am  to  show  that  abscesses  generally  arise  independently:  one  is 
m  several  mppunting  cavities  arc  found  in  the  saine  hemisphen^ 
r  small  and  recent  they  may  be — the  intervening  cerebral  sul^tance 
lonly  pale  and  of  linn  consistence ;  the  other  is  that  the  causes  of 
ICnin^  are  different  from  those  of  abscess.  We  have  seen  that  the 
aCcction  is  attendant  upon  some  other  morbid  change  in  the  same 
the  brain  ;  but  this  is  very  rarely  the  case  with  the  latter. 
Itnl  abscess,  indeed,  is  itself  seldom  or  never  a  pnt»ary  affection, 
ivhcn  ii  is  c';iuscd  by  injury ;  but  the  diseases  to  which  it  is  secondary 

Mt  to  the  brain  itself,  but  to  more  or  less  distant  iiarts.  Chief 
ihftn  are  diseoiti^f  Ike  tar,  especially  suppurative  influinmation  of 
ipVHim.  Otorrhoea,  if  prolonged,  always  involves  the  risk  of  cxten- 
machief  through  the  bone  to  the  internal  surface  of  the  skull,  so  thai 
A  a&ctcd  with  it  should  never  be  Ukeo  for  life  assurance  at  ordinary 
In  the  " Mtdual  Timti  and  Gautle"  for  1863  a  case  is  recorded  of  a 
•he  for  scleral  years  had  a  discharge  from  the  ear,  but  who  lived  to 
'  of  sixty-six,  and  then  died  of  a  cerebral  abscess.  And  it  often 
(  dial  an  aursl  alTection  which  had  been  present  from  early  child- 
[ilk  ■  grown-up  man  or  woman.  In  many  instances  the  several 
i  the  morbid  process  arc  plainly  Imceable  after  death.  The  tyro- 
tvity  is  found  to  be  bare  and  carious,  or  e^-cn  necrotic  ;  the  dtUB 
awr  its  roof  is  raised  from  the  bone  by  pus,  or  it  is  softened  and 
ng;  the  arachnoid  and  pia  maler  adhere  firmly  to  it,  and  at  this 
Dt  Ihc  middle  lobe  of  the  cerebnim  contains  an  alscess,  which  eomei 
I  its  Doder  surface.  Or,  on  the  other  hand,  the  caries  may  pas  from 
Moid  tells  or  from  tbc  petrous  bone  to  the  [XMlerior  fo«a  of  the 
tuii,  and  then  the  atnccK  occupies  the  correspond tng  half  of  the 
Hum.  I  liud  that  among  twelve  .mccesiive  case*  at  Guy'»  Hospital, 
Ian  been  seven  in  which  the  middle  IoIk  of  the  cerebrum  was  the 
Ttht  iailuDuatory  process,  five  in  which  it  lay  in  the  cerebellum. 
)ii>{;  tu  HuKuenin  and  Meyer,  the  ri([ht  side  of  the  ence]>h3lon  is  much 
Jpl  than  Ihc  left  to  be  afleded  with  abicesi  from  disease  of  the 
Indeed,  antong  twenty-four  cases  of  this  kind  collected  by  Gull  and 
I  Ihit  side  was  aSeclcd  in  no  Iej&  than  eighteen,  but  it  is  curious  that 
tlcvca  of  the  cases  that  have  occurred  at  Guy's,  the  abscess  was  on 
ttide  m  six,  on  the  right  side  in  only  five.  .Aural  surgeons  formerly 
Mtfrcason  the  diagnosis  of  caries  of  the  tympanum,  as  indicating 
l(er  of  extenMon  to  uw  brain.  They  did  not  hesitate  to  pass  a  probe 
I  lotcrior  in  M.-.ircb  lor  rou^h  and  denuded  bone,  but  apart  from  the 
{ch  such  a  prucexlure  rarries  with  it,  of  breaking  through  the  wall, 

of  setting  up  the  ver)*  mischief  which  is  dreaded,  experience  has 
Itai  the  detection  of  caries  is  less  im)>ortant  than  was  sujiptised.  In 
UttiKes  of  cerebral  abiccss  set  up  by  inflammation  uf  the  middle 
r  bone  is  found  after  death  to  be  healthy.  There  is  mute  than  one  < 
)r«fiich  the  morbid  process  may  reach  the  inicrturuf  the  skull  in 
Ms.  It  may  pass  along  the  bony  canals  which  transmit  the  supcr- 
ttioial  and  other  veins,  or  through  the  spaces  in  tlie  diploc  which 
«eMe)%  from  the  t)-ro|nnum  to  the  dura  mater,  or  it  may  first  extend 
^lyrintfa,  and  then  follow  the  course  of  the  seventh  {lair  of  nerves. 
IS  circumstance  is  that  in  many  instances  there  is  a  tract  of  appa- 
lealthjr  cerebral  latMUuice  between  the  wall  of  the  abscess  and  the 
]6 


562   CEREBRAL  ABSCESS  PROM   LOCAL.  OR  GENERAL   P\'.CMtA. 


petrous  bone.     It  U  especially  when  the  inflarnmition  of  iltc  ear  mnaa 
putrid  (character  that  one  should  be  on  the  lookout  for  the  spwAf  n^- 
veniion  of  disease  within  the  cranium.     Von  Trdltsch  mentions,  asatign 
of  danger,  the  circumstance  that  lead  lotions  are  blackened  by  the  pm; 
other  indications  are  the  suppreaion  of  the  discharge  from  the  exicnal 
meatus  and  a  siiddcn  increase  of  pain  in  the  ear,  which  may  amount  U) 
the  raiMt  intolerable  agony.     But  in  some  cases  there  ii  no  i>ain  a  ill: 
there  may  eren  he  no  otorrhcea,  for  the  secretion  nuty  be  retained  behind 
n  jwrfect  meinbrana  tympani ;  and  thus,  unlea  one  tests  very  carefully  the 
patient's  auditory  powers,  we  may  easily  orerlook  the  &ct  that  lie  has  any- 
thinfc  the  matter  with  his  ear. 

Another,  but  a  far  less  frequent  cause  of  »htcei&  of  the  brain,  is  chtouir 
fNtfosr  ef  tkt  nose.  Two  such  instances  were  recorded  by  Sir  ^V'illiam  OuU  in 
the  "Guy's  Hosfilal  Jtfpffiis"  for  1K57.  Each  jntivni  had  had  murui  dis- 
charge from  the  nostrils ;  in  one  case  the  abscess  was  in  the  middle  lobe,  in 
the  other  in  the  anterior  lobe.  Other  writers  have  given  cases  in  which  1 
n!i»1  ])olypus  was  the  starting  point  of  tlie  mischief.  I  once  made  as 
autopsy  in  which  an  ulcerating  epithelioma  of  the  lip  and  cheek  extenM 
to  (he  base  of  the  skull  along  the  third  division  of  the  fifth  nerve,  and  set  ^ 
an  absi-ess  in  the  middle  lobe  of  the  brain.  Necrocux  or  caries  of  the  calvani 
from  any  cause,  if  attended  with  sloughing  of  the  dnra  mater,  may  havei 
like  effect. 

General  pyamia  .sometimes  leads  to  the  formation  of  one  or  more  abtceoo 
in  the  tirain,  as  in  other  paruof  the  body.  In  the  i>o«t-morteni  rccoidi 
of  Guy's  Hospital  I  find  six  iiwUntw  of  this  duritijc  the  period  witWi 
which  the  twelve  cases  occurretl  that  I  have  mentioned  of  lerebnl  aligns 
arising  from  disease  of  the  ear.  Usually  the  blood  di.tea.te  was  dirrrtlv  fcai. 
but  in  one  remarkable  case  a  man,  aged  ihirty-one,  after  peritii-al  scctiOD  ftr 
stricliire  got  a  numl>er  of  al>«ce»ie<  about  his  body,  which  disap)>carcd  nl)t- 
oui  bein((  npcneil ;  he  left  the  hoK[iilal  and  worked  in  the  fields  for  awr 
than  a  year,  and  wa*  then  attacked  with  brain  symptoms,  which  killed  hii, 
about  eighteen  montlis  after  the  operation. 

This  case  is  of  special  interest  because  it  forms  to  some  extent  a  < 
reeling  link  with  a  very  curious  group  of  rases  of  cerebral  ab«ce%>  wkcAj 
arc  distinctly  secondary  to  pre-exislcnl  suppurative  inftammaiioi)  in  a  rcn 
part  of  the  body,  but  in  which  there  arc  at  no  period  any  symptoms  of  ' 
poisoning,  and  m  which  no  pya;mic  infarcts  or  abscesses  occur  anywhere  i 
in  the  brain.  I  believe  that  Sir  William  Gull  was  the  lirtf  to  point  odi  i 
(etiology  of  Mi<h  cases,  although  a  similar  inittance  hod  before  been  r« 
by  AbcTrrfimliie.  The  most  rem.irkable  point  about  them  is  the  (ad  ! 
the  lung  is  generally,  if  not  always,  the  scat  of  the  primary  lesion 
which  the  absrev.  in  the  brain  is  dependent.  Al  Guy's  Hospit.1)  1 
that  within  the  last  few  years  we  have  had  six  cases  of  this  kind; 
Others  arc  given  by  Gull  and  Sutton  in  the  second  vohtmc  of 
nolds'  "System  of  Medicine,"  and  some  have  been  recorded  in  Gcnnanyl 
Bicrmer,  Huguenin,  and  Meyer.  The  supposition  ha<  genimliy  been  ib 
the  cerebral  inflammation  is  M-t  up  by  a  portion  of  thromUuK  washed  ' 
of  a  pulmonary  vein,  and  carried  to  the  brain  in  the  blood  ;  and  Bottcbcrl 
said  to  have  found  in  the  floor  of  an  abscess  of  the  brain,  which  «l 
secondary  to  a  pulmonary  alr«:cw,  some  pigment  which  he  was  able  U 
identify  as  havinx  lome  from  ihe  lung.  The  nature  of  the  thoracic  dud* 
has  varied  in  different  instances.  Adding  the  cases  which  have  rccnnlr 
occurred  at  Guy's  Ho.tpical  to  those  related  by  Gull  and  Sutton,  »< 
obtain  a  series  of  twelve  examples  of  this  form  of  abscess  of  the  bni& 
Among  them  there  are  three  in  which  the  primary  afTcclion  was  a  plcuti?. 
two  of  tubercular  phihtM.i,  two  of  some  form  of  acute  pneumonia,  otKtf 
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Ele  bronchitis;  in  each  of  tlw  rraixining  four  it  seems  to  have  been  a 
txiis  (chronic  pneumonia),  with  dilatation  of  the  lironchial  lubes  or 
ploughing  ca\'ity  in  the  indurated  tiaitue.  HuKuenin  placex  hiimcliicrlasit 
with  stagnant,  putrid  secretion,  at  the  head  of  the  Ii»t  of  jiiilmonary  diseases 
which  have  given  ri«  to  rerehral  abs<:ess.  It  i»  imporlant  to  note  that  the 
mischief  in  the  lung  may  be  altogether  latent.  In  one  of  the  above  cases 
Dr.  MoKon  says  that  he  altnott  desjioired  of  finding  a  jirimary  legion,  until 
at  lart  he  discovered  that  the  mucous  membrane  of  the  right  bronchus  was 
extensively  ulcerated,  with  its  cartilages  exposed  and  neirused;  and  in  the 
case  which  I  have  spoken  of  as  having  ticcn  one  of  ^imple  bronchitis,  the 
only  sign  of  any  pulmonary  affection  was  ihe  presence  of  some  viscid  mucus 
in  the  lubes.  It  is,  of  course,  o|>cn  to  question  whether  this  had  anything 
to  do  with  the  cerebral  abscesses  that  were  the  cause  of  Ihe  patient's  death. 

Another  cause  of  supp<iration  within  the  tubdance  of  the  brain  is  direct 
injury  ie  Ihe  fuaJ,  as  from  a  fall  or  blow.  Generally  the  skull  b  fractured, 
and  scricMis  symptoms  arc  present  from  the  time  of  the  accident  until  de^th 
releases  the  patient  from  bis  xufTerings.  Such  cases  come  under  the  care  of 
the  surgeon,  and  do  not  rcctuirc  mention  from  me;  but  in  very  exceptional 
instances  the  fact  that  the  head  has  been  injured  may  be  overlooked,  or  the 
accident  may  have  occurred  some  time  previously,  so  that  its  connection  with 
the  existing  illness  is  overlooked ;  and  thus  the  ph>-siriiin  may  find  himself 
in  attendance. 

Sir  Willum  Gull  records  the  case  of  a  boy,  aged  sixteen,  who  was,  in  1844, 
taken  into  Guy's  Hospital  for  what  appeared  10  be  slight  fever,  .\ficr  he 
had  become  convalescent,  he  was  attacked  with  cerebral  symptoms,  and 
ultimatcty  fell  into  a  comatose  stale.  His  friends  then  for  the  first  time 
mentioned  that  three  weeks  before  his  admi^ion  he  had  t>cen  stunned  for  « 
minute  or  two  by  falling  backward  from  a  cirt,  so  as  to  strike  his  head  upon 
the  ground.  There  was  neither  wound  nor  bruise,  bul  it  seems  that  he 
complained  of  nearly  constant  pain  in  the  head  up  to  the  time  of  his  coming 
into  Ihe  hospiul.  He  died  about  two  weeks  after  the  accident:  a  lar^ 
abscess  was  present  in  the  left  hcmisplicrc.  There  was  also  an  abscess  in 
the  situation  of  the  sphenoidal  sinu^^es  beneath  the  carious  olivary  process  of 
the  sphenoid  bone.  Could  this  have  been  caused  by  the  fall  ?  and,  if  %o, 
was  it  not  the  cau.sc  of  the  cerebral  abscess  ? 

Another  case  occurred  to  Dr.  Tukc("^<ri/.  Tim<f  and  Gat.,"  1S61,  i,  p. 
196).  It  is  that  of  a  man,  aged  fony-scven,  who  died  after  a  week's  illness 
with  cerebral  a)-mpioms.  A  few  months  previously  he  had  fallen  from  a 
ladder  upon  his  head,  without  having  any  severe  symptoms  immediately 
afterward.  Dr.  Tukc  believed  that  the  accident  was  the  cause  of  the  cere- 
bral symptoms,  but  it  should  be  noted  that,  although  the  patient  h^d  stifTcrcd 
from  "'chest  symptoms"  a  year  previously,  there  is  no  mention  of  the  slate 
of  the  lungs  at  the  autopsy. 

One  would  be  the  more  ready  to  attribute  a  cerebral  abscess,  for  which  we 
could  find  no  other  cause,  to  any  injury  of  the  skull  that  might  have  occurred 
within  a  year  or  Iwo  previously,  because  it  appe-irs  that  ihcrc  is  scarcely 
a  case  to  be  met  wiih  in  which  one  is  ahsoUitcly  driven  to  admit  that  the 
abscess  is  primary  and  spontaneous.  Among  seventy-six  cases  collected 
by  Gull  and  Sutton  for  the  "System  of  Medicine."  there  are,  indeed,  a  few 
in  which  no  cjuse  was  found ;  but  the  only  one  of  which  it  can  be  said 
with  certainly  that  the  autopsy  was  complete  is  the  last  of  the  series, 
that  of  a  man  who  died  in  Guy's  HoepiisJ  in  1S63,  and  whose  body  was 
examined  by  Dr.  Wilks.  He  had  been  employed  at  a  music  hall,  and  some 
years  before  be  had  had  his  chest  crushed  in  an  accident,  but  he  was 
not  known  to  have  injured  his  skull.  However,  he  had  led  an  irrwulir 
life,   and   it   is  not  unlikely  that  he  had  at  some  time  or  other   ullen 
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or  »tnick  hU  h«ad.  I  believe  thai  there  has  not  since  beea  a  liagle 
instnnce  in  which  an  abscess  of  ihc  brain  baa  been  found  in  ibe  post' 
mortem  tuoni  of  the  hospital,  and  in  which  the  dcmonsinlor  of  paKMogf 
has  been  unable  to  trace  it  to  one  or  other  of  the  causes  wbkb  I  have 
enumenited. 

yarieties. — Cerebral  abscess,  consecutive  to  disease  of  (he  ear,  is  about 
ccinalty  frequent  in  males  and  in  females )  of  the  cases  secondary  to  chninK 
pulmonary  aflfections  the  larger  proportion  seem  to  occur  in  the  male  sei. 
The  great  majority  of  cases  of  both  forms  are  met  with  in  persons  between 
fifteen  and  thirty  years  old, 

AbsceiMa  of  the  brain  arising  from  dilTerent  caiues  are  to  some  eiteni 
different.  ThoK  which  result  frocn  injury  are  almost  always  solitary,  and 
so  are  those  which  are  secondary  to  alteciions  of  the  ear  or  nose.  Out  of 
twenty-seven  cases  due  10  aural  disease  ralleded  by  Gull  and  Sutton, 
there  are  only  two  in  which  more  than  one  ab«cess  was  present;  inoot 
Ihc  cerebellum  contained  three  absceates,  in  the  other  there  wai  a  colkc- 
lion  of  pus  in  the  cerehellitm  as  well  as  one  in  the  cerebrum.  And  in  all 
the  twelve  cases  of  the  same  kind  thai  have  recently  occurred  at  Gay'i 
Hospital  the  ab^c&ts  was  single,  with  the  exception  of  a  ca»e  in  whicii 
there  was  a  seioml  smaller  at>scess  by  the  side  of  the  jirincipal  one.  Oo 
the  other  hand,  I  find  the  fourteen  caKes  of  pyemia,  in  whirh  the  bnii 
wa.s  the  seal  of  suppuration,  yield  eight  in  which  the  almevie*  wtn 
mnltipte,  and  in  mo.>it  of  ihem  there  were  four,  five,  or  more  of  them  it 
different  parts  of  the  <  erebral  substance.  So,  again,  with  thocie  rases  whxh 
are  consecutive  to  alTections  of  the  lungs,  in  seven  out  of  eleven  the  abuaa 
was  multiple.  The  presence  of  numerous  centres  of  supp«iralion  mi^l 
thus  go  far  toward  determining  the  real  nature  of  an  abscess  of  doubttri 
oriffiD' 

The  cerebral  abscess  laused  by  disease  of  Ihc  ear  or  nose  is  genenfflr 
ill  defined,  its  wall  shreddy  and  surrounded  by  softened,  cerebral  s^ 
Stance;  but  sometimes  it  is  inclosed  in  a  thick  ca[Kule.  In  pyaemia  Ik 
llb9C«sses  seem  to  be  very  rarely  circumscribed;  but  in  Dr.  Moxon's  cM, 
which  lasted  eighteen  months,  the  limiting  membrane  was  so  firm  lbit|| 
could  be  lifted  out  of  the  brain  tissue  in  which  it  lay.  When  the  affo 
is  secondary  to  lung  ditciMe  there  are  almost  always  well-marked  capRih 
In  the  •'Gu/i  Hespilal  Rtpertt"  for  1^57.  Sir  William  Gull  pointed  oM 
that  the  cyst  wall  is  made  up  tu  a  great  extent  of  spindle  cells.  Kit>dflc«d 
has  since  shown  that  they  constinilc  its  middle  layer,  there  being  outiide 
them  a  plane  of  fibrous  tt<«ne,  while  the  cavity  is  immediately  lined  bt 
embryonic  liwue,  the  sujierficini  cells  of  which  arc  opaque  and  yellow  fro" 
fatty  degeneration.  Kven  in  nb^ce^scs  of  recent  formation  the  pus  is  coo- 
monly  greenish  and  viscid,  although  it  has  an  acid  reaction;  but  in  thoR 
which  h^tvc  been  of  long  standing  it  is  often  quite  mucoid,  of  a  bri|il 
green  color,  and  alk.iline.  It  may  be  odorless,  or  have  a  nauseous, 
smell,  or  (when  arising  by  e» tension  from  bone  disease  with  necrosis)! 
horribly  fclid  and  sloughy,  Miitcd  with  ihc  leucocytes  there  is  alwavl 
grc.1l  deal  of  granular  mailer  and  fat,  probably  derived  from  the  brain 
the  place  of  which  is  occupied  by  the  abscess;  but  in  very  old  ca:*et« 
can  hardly  recognize  any  pus  cells  at  all;  they  haw  undergone  corapME' 
degeneration,  and  nothing  is  left  of  them  but  ditni. 

It  is  only  in  cases  arising  from  injury  that  the  commencement  of  ik 
cerebriiis  can  be  fixed  with  sufficient  accuracy  to  enable  an  opinion  to  to 
formed  as  to  the  length  of  time  required  for  the  production  of  a  capailt 
So  far  as  I  can  interpret  the  evidence  which  has  been  collected  by  I  rtv^r 
and  Meyer  with  regard  to  this  point,  it  goes  to  show  that  by  the  end  ■  '  ■ 
third  week  the  abscess  cavity  may  be  found  circumscribed,  but  that  a  deiim^ 
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TiiCTTibranous  cyst  trail  is  not  found  before  the  sixth  or  seventh  wwk,  and 
some  limes  not  until  31  much  longer  )>cnod  has  ebiM-d.  Sir  WilHani 
Gull  has  pointed  out  that  this  might  Iiecotnc  a  medieo-lcg.-il  (jW«tion  in 
some  cJLscs  of  a  man  dying  of  cerebml  ab^cen  niter  ri-cciving  a  blow  from 
another  person,  if  an  inter^-nl  b.id  cU{wed  to  thut  no  direct  clinical  connec- 
tion could  be  traced  between  the  supiw^vd  cause  and  the  effect.  He  cites 
one  instance  in  which  the  abticncc  of  a  limiting  membrane  was  taken  as 
proof  that  the  disease  could  not  have  been  the  result  of  a  were  fall 
eighteen  months  previously ;  and  another,  in  which  its  presence  showed 
that  the  suppuration  in  the  brain  had  not  been  due  to  a  pyaemia,  which 
might  have  been  set  up  by  an  attack  of  smallpox  wiThin  the  last  three  or 
four  weeks  before  death. 

An  abscess  of  the  brain,  when  solitary,  generally  reaches  a  considerable 
ate  before  it  destroys  the  patient.  It  is  frequently  as  targe  as  a  hen's  egg, 
and  sometimes  much  larger  still.  It  often  reaches  close  to  the  surface  of 
the  hemisphere,  and  is  uid  somelimcs  to  break  through  beneath  the  pia 
maier.  and  set  up  a  rapidly  fatal  meningitis ;  of  this,  however,  I  have  met 
with  no  certain  example.  When  it  is  secondary  to  disease  of  the  ear  with 
extensive  destruction  of  the  bone,  and  when  local  adhesions  of  the  mem- 
branes have  been  found,  it  sometimes  happens  that  pus  from  an  abscess  in 
the  brain  is  discharged  externally  through  the  auditory  meatus;  such  cases 
have  received  the  name  of  "cerebral  otorrhcca."  So,  again,  an  abscess  set 
up  by  mischief  in  the  nose  may  brci'ik  through  the  ethmoid  bone.  Some 
writers  suppose  that  it  is  possible  for  an  abscess  of  the  brain  to  cause 
adhesions  of  the  membranes  over  some  part  of  its  surface,  and  then  to  cat 
its  way  through  the  skull,  and  burrow  beneath  the  temporal  muscle,  or 
under  the  aponeurosis  of  the  scalp  ;  but  I  am  very  skeptical  about  such  an 
occurrence;  except,  indeed,  in  cases  of  severe  injury  to  the  head,  in  which 
the  bone  is  destroyed  by  an  indcjjendcnt  inflammatory  process.  Far  more 
frequently,  s  collection  of  pus  within  the  hemisphere  penetrates  inward 
toward  the  lateral  ventricle.  At  Guy's  Hospital  this  has  been  found  in 
four  or  five  out  of  the  last  seven  cases  in  which  such  an  affcclion  has  been 
set  up  by  nmchief  in  the  car  ;  and  it  is  by  no  means  infrequent  in  cases 
which  are  secondary  to  some  pulmonary  disease.  Sometimes  there  is 
merely  an  extension  of  the  process  along  the  brain  substance  which  inter- 
vene* between  the  abscess  and  the  ventricle  ;  sometimes  the  one  ruptures 
into  the  other.  !n  the  latter  case  the  pus  nuy  be  found  collet  ted  in  one  of 
the  cornua,  into  which  it  had  fallen  by  gravitation,  or  the  whole  of  both 
lateral  ventricles  may  be  full  of  pus,  their  ependyma  intensely  iodamed, 
thickened,  gray,  and  velvety ;  and  the  morbid  action  may  even  spread 
through  the  third  and  fourth  ventricles  to  the  subarachnoid  spaces  of  tbc 
brain  and  spinal  cord. 

Symft/wns. — Tlie  symptoms  of  abscess  of  the  brain  vary  widely  in 
different  caxs.  It  has  been  said  that  there  may  be  absolutely  none,  and 
the  affection  be  accidentally  found  after  the  death  of  the  patient  from  some 
other  cauK.  Of  this,  however,  I  have  met  with  no  example,  cither  in  books 
or  in  our  records  of  post-monem  examinations.  But  in  the  large  majority 
of  cases,  symptoms  are  present  during  a  period  much  shorter  than  tliat 
through  which  the  mischief  in  the  brain  must  have  been  going  on ;  in  other 
words,  the  disease  is  commonly  altogether  latent  during  a  ccrlaio  part  of 
its  course.  Aim]  in  cases  of  general  pyosmia,  the  occurrence  of  suppuralioo 
ID  the  brain  is  not  infretjuently  masked  under  the  delirium  and  stupor 
which  may  accompany  any  fonn  of  severe  blood  poisoning. 

The  earliest  symptom  of  cerebral  absceis  is,  as  a  rule,  fiat'a.  This 
varies  greatly  tn  severity  ;  sometime*  it  is  of  the  most  agonizing  character. 
Gull  and  Sutton  s.peak  of  one  patient  aii  continuMisly  holding  his  head 
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I<with  both  his  hands,  and  or  another   as  walking   about   with  hii  hmfc 
pressed  sgainsi  one  side  of  his  titrad.and  (-allinf- om,  "Oh,  my  head' Oh, 
mj  head!"     Another  coiild  not  hi']|)  icreamiu^,  and,  ahhovgb  pufccUr 
sensible,  would  tear  and  bite  anybody  or  anything  near  him,  at  fix  mx 
time  cxpreiKing  <:ontritiun  for  what  be  was  doing.     Tlte  |iaiu  is  gtamlly 
continuous;  but  it  it  sometimes  inlermiitent,  espet^ially  at  fint.    AHli« 
meniion.i   the  case  of   a  boy  who  for  three    months   complained  of  » 
symptom  whatever,  exi  e^t  of  a  pain  which  came  on  >n  altactcji  very  clixtly 
rewmbling  thotie  of  a  migraine,  not  oftener  than  once  in  ten  days  or  a  fon- 
ni^iht,    and    lulling    for  some   hours  at    a  time,  nearly  always  eodiiu  in 
vomiting,  and  disappearing  aOer  sleep.     In  some  insiances  the  seat  of  tte 
I>ain    [orreijHinds    cliuely   with    that    of    the    at>scess ;    Gull    and  Sunot 
mention  the  case   of  a  boy   who    had   almml  cnnslantly  a    tiurning  piie 
over  the  front  and  right  Nide  of  the  head,  and  in  whom  the  disease  wuil 
the  anterior  lobt;  of  itie  right  hemisphere-     Itiit  they  ^O  on  to  nieak  ofi 
patient  who  had  an  abices*  in  the  cerebellum  with  pain  in  the  foreneaiJ,aid 
of  another  whoromplained  of  the  left  side  of  his  head,  but  had  an  abacta 
on  the  right  middle  lobe. 

Much  lew  freijiicnlly,  an  t^lfpiifomi  seiiurt  iojaci  the  starting  point  of 
the  symptoms;  and  such  seizures  may  be  re[K*aled  at  interval*  for  \ 
considerable  |>eriod,  l>eforc  any  further  sign  of  illness  manifests  itself.  0: 
ri^ri  may  occur,  sometimes  with  such  regularity  that  the  case  roighl  le 
mistaken  for  one  of  ague.  Or  there  may  be  fomitiitg  from  lime  to  limt, 
without  anyap[Kircnt  cause.  Or  the  fim  thing  noticed  may  be  a  dullncn<f 
expression,  a  change  of  dis|>osilion  from  cheerful  to  morose  or  mcbnchnb, 
B  disinclination  to  speak,  an  apparent  loss  of  memory,  or  an  inabiUs  ' 
sleep.  The  pupils  arc  sometimes  sluggish,  and  they  may  be  uncjuai  ~ 
size;  the  optic  di«<s  have  been  found  congested  and  codeniatous.  CiU 
lays  stress  on  rapidly  increasing  emaciation  as  having  bc«n  a  principl 
symptom  in  some  cases.  'Ilic  pulse  is  sometimes  slow  ;  tlugiienin  rcUioi 
case  in  which  it  fell  to  li^ccn  and  even  to  ten  in  the  minute. 

Locality. — In  the  sj-mptoms  hitherto  mentioned  there  has  been  little  u 
nothing  to  indicate  that  one  pan  of  the  cnccphalon  rather  than  anotbcra 
Ihcseat  of  disease.  But  in  exceptional  cases  "localizing"  symptom*  are 
not  wanting,  Aphasia  may  be  present,  which,  of  course,  shows  that  lie 
abscess  is  in  the  back  part  of  the  Icfl  frontal  lobe.  Much  more  freqwW 
is  hemiplegia,  partial  or  complete.  This  indicates  that  the  part  a/Tecied  i 
near  the  fissure  of  Rolando ;  or  that  the  inflammatoiy  proccs  rateoii 
inw.ird.  so  as  to  involve  the  outer  edge  of  the  corpus  striatum.  A  (uraJy- 
sis  of  the  seventh  or  of  the  ninth  nerve,  the  arm  and  teg  being  frre,  a 
said  by  Hiiguenin  to  show  that  the  mischief  is  seated  in  the  anterior  lobe- 
I  have  already  cited,  at  p.  551,  a  case  of  Hitiig's  in  which  spasms  confini^ 
to  certain  muscles  were  set  up  by  a  small  absccM  limited  to  a  small  part  ^ 
the  cortex.  But,  on  the  other  hand.  Sir  William  Gull  has  related  in  dttiil 
the  case  of  a  gentleman  who  on  many  occasions  had  a  sudden  coovabtn 
affection  of  his  right  arm — so  violent  that  he  had  to  ra|>port  himseir  In 
holding  on  to  the  table  with  his  other  hand,  and  yet  so  devoid  of  |tt>i 
that  he  w.ib  amused  by  it — but  in  whom  the  «b6Co»— a  large  00c — n*  a 
the  occipital  lobe. 

It  seems  to  be  very  doubtful  whether  there  arc  any  "  localizing"  sjtnp- 
toma  peculiar  to  abscess  of  the  cerebellum,  Hitgucnin  says  that  the  put 
is  not  only  rererted  to  the  occiput,  but  often  extends  down  the  back  of  ttt 
neck.  Me  also  stales  that  the  pupils  of  both  eyes  arc  commonly  dilalo). 
that  vomiting  is  |>cculijrly  severe,  and  that  the  gait  is  eoinctimes  itiulo^r> 
like  that  of  a  peiwjti  affected  with  locomotor  ataxy.  In  one  case  •*«* 
occurred  at  Guy's  Hospital  1  find  it  noted  that  the  patient  was  so  l«<bk« 
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:  to  sit  up  in  bed  ;  but  in  that  instance  (as  in  many  other 
ar  Jibwes)  the  Uicral  VL-rttricIn  of  the  cerebrum  contained 
<f  fluid,  a  result,  in  all  probabiiiiy.  of  pressufc  upon  the 

A-— None  of  the  s\-mptoms  which  have  been  described  are 
ggest  to  an  na<i:illed  observer  th»t  (he  ijatieni's  life  is  in  any 
r.  But  after  the)-  have  been  present  for  some  days  or  even 
I— or,  soroetimei,  wiihoiil  anyone  of  them  having  existi-d  to 

l)rain  is  di'K'a<<d — he  falls,  often  suddenly,  into  a  stale  which 
I  abrroing.    Violent  dehrium  may  set  in,  followed  by  stupor 

severe  epileptiform  fit  m.-iy  occur,  after  which  he  may  never 
ioittness.  In  1876,  a  girt,  aged  eighteen,  n-as  admitted  into 
I  one  aflcmoon  at  five  o'clock.  She  had  for  six  daj-s  been 
i:kne»  and  diarrhoea,  with  were  headache,  m  that  she  was 
leal  num  who  attended  her  to  have  typhoid  fever.     She  then 

and  answered  the  queitiona  that  were  put  to  her,  but  seemed 
I  her  manner.  At  eight  o'clock  the  same  evening  she  sud 
eat  noise;  the  house  physician  was  hastily  summoned,  and 
lly  insensible,  but  capable  of  being  roused  so  far  as  to  say 
Dg  to  die.  She  seemed  to  have  Iok  of  power  in  her  left 
ir  later,  she  all  at  once  ceased  to  breathe.     AniRcial  respi- 

Upi  and  the  heart  continued  for  some  little  lime  to  beat 
toon  slackened,  and  in  ten  minutes  she  n^s  dead.  1  found 
cesses  in  the  posterior  and  middle  lobes  of  the  right  hemi- 
lin. 

just  referred  to — and  in  several  other  cases  in  which  the 
»  was  equally  sudden — there  was  no  extension  of  the  in- 
est  loirard  the  lateral  ventricle.  I  am  inclined  to  be  skep- 
pDJsibilily  of  diagnosing  that  ocmrrenLe.     Htigucnin  thinks 

of  an  abscess  into  the  ventricle  may  sometimes  be  recog- 
pcrvention  of  spasin.i  in  both  sides  of  the  face,  or  in  both 
■a  of  coDsdousneis ;  and  he  gives  ca^es  in  which  these 
pteaenL     The  |)oint,  however,  i»  one  of  no  jiractica]  int- 

stagt  of  a  cerebral  abKess  is  seldom  of  long  diiralion.  But 
week,  and,  in  exceptional  cases,  longer  still ;  during  which 

b  alternately  deliriout  and  in  a  state  of  stupor,  and  com- 
his  evacuations  under  him  in  bed.  Sometimes  there  is  a  Iran* 
om  such  symptoRU,  only  to  be  followed  by  their  return,  and 
lalion  of  the  caie. 
That  the  diagnosis  of  abM:e«t  of  the  bntin  i*  often  beset  with 

be  sufficiently  apparent  from  what  ha;i  been  said  of  its 
f  the  conditions  under  which  it  occurs.  More  tlian  once— 
of  ague,  of  enteric  fever,  and  of  neuralgia — I  have  bad  to 
eceasary  it  is  to  bear  in  mind  cerebral  auscesi  as  a  possible 
:aae9  that  appear  doubtful.  A^  between  abscess  and  other 
IB  of  the  eocephalon,  the  only  positive  criterion  is  the  pres- 
^ ;  and  that  symptom  ts  often  absent. 
Uce,  we  are  able  to  detect  the  disease  tn  question  only  when 
lecognixed  causes  is  known  to  be  in  o|icratton.   And  since  it 

arises  iponlaneoiisly,  this  would  generally  give  us  a  gootl 
dta^otis,  but  for  the  fact  that  both  the  patient  and  his 
n  Ignore,  or  even  explicitly  deny,  the  existence  of  these 
iich  as  oiorrhoea,  deafness,  and  bronchial  irritation.  More- 
e  affections  that  may  set  up  suppuration  in  the  brain  is  liable 
other  fornis  of  cerebral  disease.     Thu^  injury  is  not  infre- 
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quently  followed  by  meningeal  apoplexj,  and  by  certato  diffused  inBuiuoi- 
tory  processes,  which  will  be  described  m  the  next  chapter.  Again,  we  cu 
seldom  speak  with  certainty  of  cerebral  abscess  as  being  consecutive  to  inj 
pulmonary  affection,  unless  we  are  in  a  position  to  exclude  the  possibility  of 
its  being  phthisis ;  for  that  disease  is  sometimes  accompanied  b;^  solitan 
tubercle  of  the  brain,  and  very  often  sets  up  tubercular  meningitis,  whiti 
is  itself  a  very  insidious  malady,  and  attended  with  the  raost  varied  syn^ 
toros.  Lastly,  disease  of  the  ear  may  either  be  the  starting  point  of 
a  general  meningitis,  or  cause  thrombosis  of  the  lateral  sinus,  which  6x 
some  unexplained  reason  is  now  and  then  accotnpanied  by  well-marked 
signs  of  cerebral  disturbance.  To  this  affection  I  shall  again  refer  wheal 
am  speaking  of  inflammation  of  the  membranes.  And  I  will  leave  until 
then  the  little  that  can  be  said  with  regard  to  the  treatmeni  of  absccM 
of  the  brain. 


1 


CHRONIC  AFFECTIONS  OF  THE  BRAIN  DUE 
I         TO  DIFFUSED  ORGANIC  LESIONS. 

Chronic  Diffused  Inflammation ;  its  t.reat  ramtv — hypertkophy  of 

THi:    BHAIX. 

Hydroccpbalua :  ik  chu-drex,  asd  in  adolts. 

General  Paralysis  of  the  Insane — other  foriis  of  ceberral  atrophy. 

In  iK6ci,  Griesinger,  in  a  \a\teT  in  the  "Archir  der  Heitktiiuie''  drew 
ailcniion  to  (he  iinportanrc  or  (tiKCiiigubhing,  aiii»n{[  organic- an'e<;tioiu  of 
the  brain,  (how  which  are  limited  to  Home  nartiailar  region  {htrdariig)  from 
those  which  arc  diffused.  Of  the  di.sexies  which  he  ])laced  in  the  latter  cla.'a, 
some,  belonging  to  Hie  membnines  ratlier  than  i<>  the  cerebral  inilutance, 
have  already  been  described.  Rut  there  remain  neveral  others,  all  of 
which  arc  not  indeed  very  eloreljf  related  to  one  another,  but  which  yet 
fall  somewhat  naturally  into  a  Mugle  groufi;  aiid  these  1  pro[>ose  to  disciUB 
in  succession  in  the  present  <-ha]iier.  As  might  l»e  expected,  they  are  moally 
characicrixcd  by  an  absence  of  those  syinjitorait  whi<:h,  at  p.  546,  have  been 
spoken  of  a-t  "  lodllKing."  Indeed,  Griesinger  briefly,  but  with  tolerable 
accuracy,  suuu  up  their  effects  as  coiuUting  nf  "  gitldtnes.<t,  dilTuaed 
headache,  delirium,  and  mental  failure — from  sliKhi  diillncvt  of  intelli- 
gence up  to  imbcctlity^lruwsinen  and  stupor,  tremort  and  involuntary 
quiverings  of  the  muK:k-s,  vomiting,  and,  laxity,  the  more  positive  indica- 
tions of  augmented  presntre  within  the  cranial  cavity,  stowing  of  the  pul&e 
and  of  the  respiration." 

In  the  diagnotis,  two  points  have  to  lie  borne  in  mind.  (1)  That  local 
sAeciions  may  produce  like  >ymi>tomit,  if  they  happen  to  take  up  a  large 
spgu«,  and  es[tecbUy  if  ttiey  are  sealed  in  a  part  of  the  brain  which  is  not 
yet  known  to  possess  a  sjiecial  fimciion;  (3)  that  they  are  very  apt  to  be 
confounded  with  certain  neuroses,  and  t^articularly  with  the  various  forms  of 
insanity  in  which  no  organic  rJiangc  is  present. 

One  peculiarity  of  the  chronic  diffiised  atfections  of  the  brain  is  that 
many  of  Ihem  occur  at  jiartiailar  jjcnods  of  life  with  especial  frequency,  or 
that  their  symptoms  vary  to  a  greater  or  lexi  extent  with  the  age  of  the 
patient.  And,  as  the  order  in  which  they  are  to  Ije  taken  is  otherwise 
unimportant,  I  will,  for  tlie  convenience  of  clinical  comparison,  arrange  thent 
in  an  aacen<ling  series,  beginning  with  those  which  iire  seen  in  children,  and 
leaving  to  ihe  last  thow  which  are  most  common  in  middle-aged  and  in  old 
persons.     We  shall  then  have— 

I.  Chronic  diffused  cerebrilis. 

3.  Hyjiertrophy  of  the  brain. 

J.  HydrucephaluK  of  e.irly  childhood. 
1 4.  Hydrocephalus  of  adult  life. 
^5.  Atrophy  of  the  brain,  including^ 

a.  General  [Niralyxis  of  the  insane,  or  dementia  pamlytica. 

i8.  Atrophy  from  old  age,  alcohol,  lead,  or  [lerhnpt  from  other  causes. 

\\.  Chronic  Oiffuskd  Csreukitis. — If  we  consider  how  important  a 
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pare  in  the  pnltiology  of  the  spinal  cord  is  pla^^  bjr  difluKd  chmic 
infiammntpry  chonges,  wc  shall  surely  find  it  an  extraordinary  rirrunuUiK« 
thnl  similar  Inion^  an:  hardly  known  to  occur  in  the  brain  ;  c«rt;tinly  there 
is  no  form  of  divcA-sc  which  comes  under  that  description,  and  which  it  met 
with  commonly  and  indifferently  among  pcrvm*  of  both  sexes  tsA  u 
varioiiN  agc».  I  have,  however,  made  autopsies  in  two  coacs  in  which  tuck  i 
lesion  was  the  cauK  of  dt^ih. 

One  of  them  occurred  in  the  practice  of  Dr.  Wilks,  who  has  already 
recorded  it  in  the  "  Ouyt  Ilospttat  JtefwU  "  (Scries  iii,  vol.  xxii,  p.  ti).  A 
girl,  aged  fourteen,  was  admitted,  in  1S76,  for  a  gcncml  fniiiirc  of  laindtt 
body,  which  had  been  coming  on  for  about  a  year.  'ITic  earliest  symploo 
was  taid  to  have  been  an  attack  of  weakness  and  loss  of  sight,  which  taoK 
on,  one  day,  while  she  was  out  on  an  errand.  Soon  afterward  she  had  vn 
epileptiform  seizures,  which  began  u-ith  a  scream.  She  generally  lay  iniet. 
with  a  vacant  stare,  making  no  complaints,  but  smiling  when  spoken  to 
She  could  evidently  kc,  and  the  optic  discs  were  nornul,  but  the  pu^nii 
were  dilated.  If  asked  what  her  name  was,  or  any  other  simple  <)Ucstioa, 
she  answered  sensibly,  but  remarkabiy  sJowly-  When  food  was  put  into  I 
mouih  she  would  cease  to  chew  without  swallowine  it,  so  that  it  lay  then  I 
until  removed  by  the  nurse.  She  often  vomited.  She  was  imable  to  staod,J 
and  had  very  little  power  over  her  legs:  even  her  arms  were  moved 
slowly  and  feebly.  However,  a  month  before  her  death  she  tried  to  strangle' 
herself,  and  was  found  with  a  towel  tied  round  her  neck.  Her  skin  appeafn! 
to  be  sensitive.  Toward  the  last  she  lav  with  her  eyes  open,  lookiig 
ibrward,  but  making  no  attempt  to  speak  beyond  a  slight  motion  of  the  lipt. 
Her  temperature  ranged  from  a  little  helow  to  a  little  above  normal.  Bcfott 
death  her  extremities  became  remarkably  livid  ;  on  the  feet  large  bullie  nkuie 
their  appearance,  which  looked  as  though  gan^fcnc  were  l>cgini)ing. 

At  the  autopsy  a  deep  purple  discoloration  was  seen  extending 
above  ihc  ankles,  the  cuticle  was  delai;hed  from  the  rctc  mucosum. 
the  deeper  tissues  were  all  infiltrated  with  blood.  The  calvaria  was  tl 
and  heavy  and  very  asymmetrical.  The  membranes  were  a  little  opaque. 
There  was  an  cxecs.i  of  fluid  at  the  liase.  But  over  the  convolutions  the 
pia  niatcr  was  everywhere  abnormally  adherent,  so  that  in  attempting  tn 
strip  it  off  one  peeled  away  a  thin,  granular -looking  layer  of  the  conet, 
leading  a  roughened  surbce.  The  brain  was  small,  weighing  only  thin;- 
four  ounces.  Its  cortex  wa.s  not  obviously  wasted.  Its  substance  gen- 
erally was  tough.  The  boundary  line  l>ctwcen  the  gray  and  the  white 
matter  was  everywhere  well  defined.  The  venlricles  were  very  cotuicict' 
ably  dilated,  but  their  eiKndytna  was  not  granular,  except  in  the  fwnh 
ventricle.  . 

The  other  case,  one  of  much  lee  clinical  interest,  occurred  in  1878,  ia  a  \ 
child  eighteen  months  old,  a  patient  of  Dr.  Pavy's.  Its  illness  was  said  ID 
have  begtiD  with  a  fit  at  the  age  of  four  luonihs,  and  from  that  time  it  bd 
been  subject,  especially  at  night,  to  seizures,  in  which  it  would  fi,;ht  for  is 
breath  and  appear  to  he  <-hoking,  hut  would  afterward  lie  inscD-'iiblc  te 
three  days  at  a  lime,  taking  very  little  food,  and  twitching  at  ibe  comcnt' 
the  mouth.  Fifteen  days  before  if*  death  it  had  a  fit  more  severe  than  oBf 
previous  one.  Eleven  days  later  it  was  again  attacked,  and  on  the  follom>C 
day  it  was  brought  into  the  hosi>ital.  It  then  lay  comatose  on  its  left  liik. 
with  the  corners  of  the  mouth  clrawn  down  and  coiulantly  twitching ;  aitn 
it  was  moved  over,  its  whole  body  would  become  rigid,  and  the  twitchiiu* 
its  month  was  more  marked.  It  npivcared  to  have  lost  sensation  in  theVft 
side.  The  temperature,  at  first  102.4^,  roK  to  103.8°  before  deatli,  and  At 
puUe  became  scarcely  ijerccptibie. 

At  the  autopsy  I  found  the  child  to  be  wasted,  with  a  pigcoii-shapd 
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cliest  and  rickety  cnlaTgcmcnt  of  the  ends  of  the  rilx  and  of  other  bones. 
'ITic  brain  wat  rale  on  ihc  surface.  Its  membranes  looked  hejilthy;  they 
were  not  at  all  thickened  or  opaque,  but  very  thin  und  delicate,  as  is  usual  at 
an  early  a^c.  On  attempting  to  litrip  the  pia  mater  from  the  convolutions, 
however,  it  wai  at  once  found  to  be  abnormally  adherent,  «>  that  a  thin, 
urtiform,  su|»erfirial  layer  of  the  cortex  peeled  off  with  it,  leaving  a  rough, 
granular  surface  Ixrhind.  The  substance  of  the  hemisphere;  also  was  indu- 
rated, cutting  (irmly,  and  giving  sections  with  sharp,  resistant  edges,  but 
the  Rtost  striking  appearance  of  all  was  a  discoloration  of  the  white  nutter 
of  the  hemispheres,  which  had  a  jrllowish  lint.  This  was  nrorc  obvious  on 
the  right  side  than  on  the  left,  and  in  the  anterior  and  Iflicral  parts  of  the 
hemispheres  as  compared  with  the  posterior  parts.  It  was  also  more  marked 
in  the  prolongations  of  the  white  matter  into  the  bases  of  the  convolutions 
than  toward  the  centre  of  the  brain,  and  in  some  of  the  convolutions  the 
limit  between  the  white  and  the  gray  substances  was  ill  defined,  The  gnj 
tnaitcr  itself  looked  natural.  The  ventricles  were  not  dilated.  The  Ntsal 
ganglia,  the  pons,  the  bulb,  and  the  cerebellum  were  all  of  the  natural  soft 
consistence. 

Portions  of  the  affected  tissues  from  each  of  these  c*ses  were  examined, 
after  the  most  approved  methods,  by  Dr.  Savage,  of  Bethlem  Hospital,  and 
abo  by  Dr.  Frederick  Taylor,  but  no  decided  histological  changes  could  be 
detected  in  them,  except  possibly  a  slight  exceu  in  the  cellular  elements  of 
the  interstitial  neuroglia. 

W  a>  HvpSRTROi>HV  OP  THB  Brain. — It  has  long  been  known  that  in 
certain  ca^cs  in  which  liie  head  appears  unduly  large,  so  that  the  presence 
of  hydrocephalus  is  suspected,  a  solid  brain  really  fillx  the  whole  interior  of 
the  skull.  Instances  of  this  kind  were  recorded  in  the  early  part  of  the 
present  century  by  several  French  obaervers,  among  whom  were  Laennec 
and  Andral,  and  many  other  writers  have  unce  alluded  to  the  affection, 
which  hat  generally  received  the  name  of  hy|>eTtTophy  of  the  brain ;  but  its 
nature  and  its  relations  to  other  dUea.<ies  still  remain  among  the  most 
obKure  questions  in  pathology.  Virchow  several  yeant  ago  suggested  that 
it  cotuisted  in  an  overgrowth  of  the  neuroglia  rather  than  of  the  nervous 
elements  of  the  hemltpheres.  Sir  William  Jenner,  not  long  afterward,  main- 
tained that  it  waK  due  to  an  "  albuminoid  infiltration  "  of  llie  li.-unies.  like 
that  which  he  believed  to  cause  enlargement  of  the  liver  and  tpleen  in 
rickets;  he  regarded  it,  in  fact,  as  one  of  the  minor  cfTecIs  of  that  diathetic 
dborder.  But  it  apiwars  to  he  certain  that  the  subjects  of  cerebral  hyper- 
trophy arc  not  always  rachitic.  On  the  strength  of  a  ca.ic  in  which 
Mognan  U  raid  to  have  miniitL'ly  examined  the  structure  of  a  brain  «o 
affctrlcd  and  lo  have  found  it  perfectly  normal,  D'lvspinc  and  I'icol,  with 
gthcr  writcn,  continue  to  describe  the  diwasc  as  a  true  overgrowth  of  all 
Ihe  various  elements  of  the  cerebral  substance.  This  conclusion,  however,  I 
an  unable  to  accept,  not  only  becaiite  of  its  inherent  improbability,  bnt 
•till  more  on  account  of  there  being  other  lesions  of  th<-  brain  (/.g.  "  diffused 
chronic  cerebtitis"  and  "yellow  sofleniiig*")  which  arc  easily  recognized  by 
the  naked  eye,  but  in  which  ihc  microscope  ciually  fails  to  reveal  marked 
histological  changes.  Indeed,  it  is  worthy  of  notice  that  in  each  of  the  two 
cases  of  which  Andral  has  given  full  descriptions,  Ihe  gray  substance  of  Ihe 
convolutions  is  said  to  have  been  undisiinguishable  from  (he  white  bv  its 
color,  while  Ihc  white  substance  itself  resembled  while  of  egg  hardened  by 
boiling,  and  in  some  parts  was  even  of  the  consistence  of  cartilage.  How 
can  such  a  condition  be  distinguished  from  sclerosis?  It  seems  lo  me  that 
i»o  reliance  can  be  placed  on  any  cases  of  supi>osed  hypertrophy  of  the 
brain  which  arc  recorded  at  a  time  when  the  knowledge  of  the  pathology 
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of  the  organ  was  so  meagre  in  comparUon  cvta  with  that  which  m  om 
possns. 

I  have  therefore  been  very  glad  to  avail  myself  of  the  kindness  of  Di. 
Fletcher  Beach,  of  the  Darenth  Asylum  for  Idiots  and  Imbecile  Cbildicn, 
who  has  given  me  some  notes  of  two  among  six  casts  of  this  affection  than 
have  come  under  his  notice.  He  has  found  that  the  white  matter  thowel 
"a  uniform  granular  appearance  under  the  microscope,  with  nerve  cdh 
scattered  sparsely  tlirou(;iiout.     There  were  a  number  ol  leucocytes  prttent. 

.     .     The  increase  in  size  was  evidently  due  to  the  large  autonat  of 
, granular  matter," 

In  each  instance  the  size  of  the  head  was  a  conspicuous  feature  during 
Ife.  Id  one,  a  buy,  aged  sixteen,  it  measured  twenty  inches  in  circwnftr- 
ence,  in  the  other,  a  boy,  aged  ten,  the  measurement  wis  twenty-two  inchci. 
Its  form  was.  in  each  instance,  square,  not,  as  in  hydrocephalus.  gtobnUt. 
Other  points  of  distinciiun  from  that  alTeciion  on  which  Dr.  B«bch  toji 
stress  are  that  the  enlargetnent  is  more  marked  }usl  above  the  supcrciliitT 
ridges  than  ;tt  the  temfiles,  and  that  the  fontanelle  is  often  depressed  insieal 
of  being  full  and  elastic.  This  last  character  seems  hardly  to  consist  with 
the  ;ti-<:ounts  whi<:h  have  been  given  of  the  dura  mater  bulging   as  soon 

.  the  calvuria  was  opened,  and  uf  (lattenuig  of  the  convolutions.  Indeed, 
Ithough  the  brain  in  the  older  of  Dr.  Beach's  patients  w-eighed  no  less  thio 
sialy-twu  nunces,  he  speaks  of  the  quantity  of  subarachnoid  fluid  ora 
the  convex  Mirface  heiiig  increased,  and  of  the  ventricles  being  rather 
dilated. 

None  of  Dr.  Beach's  patients  presented  any  signs  of  rickets,  but,  as  ht 
himself  remarks,  it  is  [WMihle  that  ihcy  may  have  been  rachitic  at  an  earlia 
period,  .-lince  they  were,  with  one  cxccpliiin,  aliove  iIk  ;tgc  of  ten  years  whta 
ihcy  came  tinder  hi.t  observation,  and  since  they  were  in  fairly  j^ood  boddj' 
health.  Ii  ap|)cars  to  lie  rtill  doubtful  whether  or  nut  the  preient  cuiqcorj 
will  hereafter  be  found  to  include  all  cases  of  rickety  enlargement  of  the 
head  without  hydrocephalus.  Another  affection,  the  relations  of  which  to 
hypertrophy  of  the  brain  have  stilt  to  Iw  determined,  is  one  which  is  liabk 
to  be  mistaken  for  tubercular  meningitis  (r/VA*  in/ra,  p.  607). 

Clinically,  it  would  seem  that  hypertrophy  of  the  bniin  is  chararterijed 
by  a  more  or  lea  marked  deficiency  of  intelligence,  drowune»,  headache, 
and  a  liability  to  epileptiform  convulsions;  the  gait  is  sometimes  sJowasd 
tottering,  the  vrcight  of  the  head  may  cnuw  it  to  hang  forward,  ar  may 
even  from  lime  to  lime  throw  the  patient  down  upon  his  face  when  he  b 
walking.  Under  favomhle  circumstances  life  may  l»e  prolonged  for  yeaii 
The  dfsea-*jc  end*  cither  hy  some  intercurrent  pulmonary  alTeclion,  or  bf 
gradual  exhaustion,  or  by  the  supervention  of  mute  symptoms  and  co«i 
which,  in  one  of  I>r.  Kcach'g  cases,  were  due  to  arulc  suppurative  mcninfitB. 

With  regard  to  treatment  nothing  is  as  yet  known. 

^.  HvDROcKi'HALLis  OF  E*RLv  Chiliihooh.— Among  the  dtseasei 
which  infants  and  young  children  are  liable  there  if  one  which  consist!  is 
dUtcntion  of  the  cerebral  ventricles  with  fluid.  This  is  generally  coOcil 
"chronic  hydrocephalus,"  or  "water  on  the  brain."  The  cpillKl 
"chronic,"  although  until  lately  needed  to  distinguish  the  afTectioo  in 
question  from  thai  which  w-.is  known  as  "acute  hydrocephalus,"  is  a>- 
neccssary  now  that  the  latter  is  always  spoken  of  by  its  proper  name  of 
tubercular  meningitis. 

Hydrocephalus  is  not  infrequently  fm^fw/a/.  At  birth,  the  fcctal  bad 
may  be  so  big  as  to  prevent  its  paauige  through  the  maternal  pelvis  until  it 
has  burst  or  has  been  perforated  by  the  instruments  of  the  accoucheur,  «<tk 
a  necessarily  fatal  result.      Or,  the  enlargement  being  less  consideraUt,. 
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ilwion  may  at  length  Like  plnce,  and  the  child  may  lire  for  a  shorter 
or  a  longer  time.  Or  it  may  be  noticed  that  the  he:i<l  <if  the  newIy-lK>m 
infant  U  .lofter  and  more  putpy  than  nxtiintl,  there  being  no  obvious  increase 
of  me  until  a  few  weeks  )uve  )XL'«ed.  Or,  laitly,  no  one  may  observe  any 
thing  K  atni-ii  with  the  rhilil  imtil  it  is  «ome  months  old.  Among  twenty* 
six  cases  collected  hy  Or.  Dickiiuon  ("Zj/n^rf,"  ii,  1870)  there  nrre  four 
in  which  the  diseai«  was  Naid  to  have  been  present  from  birth,  sixteen  in 
which  it  wxt  discovered  within  the  firvt  f^ix  months,  mx  in  which  it  was 
not  noticed  until  lielwecn  the  sixth  and  tlie  twenty-sixth  month.  One 
must  War  in  mind  thai  the^c  figures  exprcs*,  not  the  relative  frequency  of 
the  congenital  and  ncijiiired  forms  of  the  diseate  (for  the  liit  prohahly  in> 
eludes  no  infanbt  lK>rn  dcail,  or  dying  trilhin  the  first  week  or  two),  Inil  the 
extent  to  which  a  congenital  origin  i«  tra<reable  amung  t^ates  of  hydro- 
cephalus hmughl  under  medical  care  later  on  in  childhood.  It  a  evidently 
tn)po«il)le  to  detennine  in  how  many  of  tliem  the  hydrocephalna  really 
began  in  tdero;  but  in  all  jirobability  the  brain  was  healthv  at  the  time  of 
birth,  in  the  large  majority.  We  shall  afterward  see  that  the  affection 
sometime*  arUes  at  a  more  advanced  period  of  life  than  in  any  of  Dr. 
Oirkin.'ion's  ca.-tes. 

Tliut  it  is  clear  that  great  i>ractical  inconvenience  mtist  reuill  from  the 
attem[i(  to  dcM'rihe  sejiarately  the  congenital  and  the  acquired  forms  of 
hydrocei>hatus,  ai  is  done  by  Htiguenin  in  Ziemnsen's  "  Handtnich,"  nor 
does  there  appear  to  l>e  any  diff^ncc  in  their  jiathology  such  as  would 
warrant  one'%  drawing  a  sharp  division  line  Ifclween  thetn.  There  is,  indeed, 
one  siipp<Hcd  cause  of  "  water  on  the  brain"  which  i^n  give  ri.se  to  Ute 
disease  only  in  the  fielu^  and  during  early  infancy,  namely,  a  deficiency  of 
rcsiKlanre  on  the  |Mrl  of  the  i«rictei  of  the  head,  allowing  the  normal 
ventricular  fluid  to  acnjmiilate  in  excessive  <|uantily,  and  to  iHsiend  both  the 
ventricles  ihcmselves  and  the  iiarts  outside  them.  Thus,  Huguenin  says,  it 
U  very  common  fur  racliitic  children,  if  they  are  atlailteil  with  whoo|ting- 
cough  and  bronchitis,  to  get  a  form  of  hydrocephalic,  attended  with 
considerable  enlargement  of  the,  head,  and  with  widening  of  the  intervals 
^between  the  lione*,  but  in  which  there  is  no  flattening  of  any  of  the  cerebral 
Nruclures,  nor  any  morbid  change  in  the  brain  except  dictation  of  tlie 
'cervical  ventricles.  Hut  I  should  doubt  whether  [Jr.  Dickinson  and  other 
observers,  who  have  insisted  on  the  great  freijuency  with  which  water  im  tlie 
brain  occurs  in  thove  who  are  the  sulijerts  of  rickeLt,  would  be  preguired  to 
admit  the  validity  of  these  distinctions.  The  ncra!>ionnl  as%ociation  of 
hydro<'ephahts  with  congenital  syphilis  is  supposed  by  Dr.  Dickinson  to 
de])end  on  a  defective  growcli  of  the  cranial  Imnes,  resulting  fnim  ihe  con- 
stitutional malady. 

What  little  beside  !s  known  as  to  the  aetiology  of  hydrocephalus  lends,  for 
the  most  part,  to  siipport  the  view  that  it  is  of  an  infiantmatory  origin.  Kven 
when  it  ari'«e5  in  the  fwius  some  writers  have  attributed  it  to  a  blow  or  fall 
affecting  the  alxlonien  of  the  mother.  Golis,  however,  adduce<l  some  facts 
to  show  that  dnmkcnnettt  on  the  part  of  either  of  the  parents  may  cau»^  it. 
A  few  striking  instances  of  its  occurrence  in  several  children  of  the  same 
father  and  mother  have  liecn  recorded.  Frank  >aw  in  one  family  six,  in 
another  teven  cases.  Golis  reported  the  case  of  a  woman  who  aborted  six 
limes  in  succewion  with  dead  hydrocephalic  foetuses  at  the  sixth  month,  and 
bore  three  living  children,  two  of  whom  died  of  the  disease  when  eighteen 
.months  and  three  years  old  rcsi^cc  lively, 

'  When  it  begins  during  cxtra-utcriiie  life,  hj-drocephah»  appeare  some* 
times  to  be  directly  traceable  to  an  injury  which  has  set  up  inftaminatory 
changes  in  the  brain.  West  records  the  case  of  a  little  girl  who,  some 
IS  before  her  head  began  to  enlarge,  had  fallen  out  of  the  arn»  of  her 
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nurse,  nnd  had  flubiieqiieniljr  been  convubed  and  comatose  for  wmc  hct 
In  clut  in.ttanre  the  only  uniciure  i>ia[  U  ia\d  to  have  been  ihklieDtd  «» 
the  e|icndyiii;i.     But  to  nuny  caset  ihe  meinbruiies  M  the  bu:te  of  the  bnin 
arc  fouml  »)ju<iiieand  adherent.     There  has  been  much  difTerenceafopiaioD 
Its  tu  nheihcr  ihc  diseav;  oRen  arbes  out  of  an  aciile  meningitis.    Wt  dull 
!XK  Ihat  in  the  epidemic  f»nn  of  that  aiTecitan  such  a  termination  it  nu 
infri:<|tietil  (cf.  p.  615)  ;  Inil  I  do  not  think  that  ihisi  is  the  ca»e  tt£n  a 
Ihc  titni>le  and  the  tubercidous  fornu  are  concerned.     Hugueiiin,  hovem, 
spc;ik.s  most  positively  of  having  seen  hydrot  L-phalui  be^in  with  anile  t;*^ 
tonis  cx;iclly  liki-  thonc  of  infantile  lepto-mciiin^iitU,  but  which,  inilodof 
Icrminnling  ^tally,  have  subsided  and  pas^  into  those  of  a  chronic  cne- 
bral  affivtioii,  attended  with  great  enlargement  of  tlie  head.     He  lay^  thn 
in  such  instances  he  has  found  ihe  pia  mater  at  the  txbe  of  the  brain  thick- 
ened and  opaque,  and  the  choroid  plexuses  also  showing  traces  of  a  fonna  ' 
iiiibinmutor)'  ctumge.     Bui  it  is  worthy  of  notice  ihai  ui  a  case  of  ihiskinl 
icUiL-d  in  full  detail  by  Rilliet  and  Banhez,  in  which  the  early  active  sjnp- 
tom»  lasted  six  days,  it  is  expressly  staled  that  the  vetiiricular  Duld  ccmtaiad 
only  a  trace  of  albumen,  ibai  the  epcndyma  was  normal  in  a|)|>carance,  ant 
that  there  were  no  ad)icsion»  of  tlie  pia  mater  at  the  Itase.     On  llie  oihtr 
hand,  it  must  not  l>c  forgotten  tliat  such  adhei^ions,  wlicii  titey  are  prcMtt, 
may  have  been  the  restitl  of  a  (kronie  meningitis. 

It  hai  Iwen  thought  by  Hugucnin  and  others  tliat  in  many  ca.s»  of  hydro- 
cephalus the  ph)-sica]  and  chemical  propenieaof  the  fluid  enable  one  enil; 
to  determine  whether  the  morbid  proce»  was  of  a  lusiive  or  of  an  iiilbnw»- 
lory  origin.  The  normal ccrebro-spinal  Hiiid  iswellknuwn  ui  have  aver>'  \a* 
s;^ecifI<:  gravity  and  to  contain  scarcely  a  trace  of  albumen.  Now,  in  vat 
(tau-s  uf  hyilruceplialus  Ihe  fluid  haa  possessed  similar  properties ;  and  occori- 
ing  to  C.  S(  hmidi,  Ihe  proportion  in  it  of  pota.«>  salts  to  M)da  snli«,  and  thai 
ol'  phospluitcs  to  chlorides,  have  differed  altogether  from  [luuc  wliicli  are  mel 
witl)  in  ordiiiarv  serum,  and  even  in  t!uid  derived  from  ihc  membrane  a 
the  surface  of  the  brain,  a  fact  which  is  cited  by  Vogel  as  {>n>ving  thai  ikc 
hydrocqihulic  lluid  is  u  specific  secretion  uf  the  choroid  ;>lcxu.<<ies.  Bui  ihctc 
are  other  <\u<^es  in  which  the  fluid  has  been  of  higher  >pecific  gr;mty,  and 
hn»  containt'd  from  3  to  11.5  parts  of  albumen  in  1000.  Huguenin  ubs 
this  as  proof  That  there  has  been  an  inflammatory  change  in  the  plexuses  or  it 
the  e|iendyTiia  ;  in  his  opinion  such  a  conclusion  is  justified  by  the  jireiena 
of  albumen  in  any  proportion  above  1.5  parts  in  1000.  He,  of  cuur^,  rece^ 
nizes  the  fact  tliat  inllummation  u  very  likclv  lo  come  on  secondarily  d 
cases  in  whi<:h  at  first  there  wa^  a  mere  accunttilation  of  the  normal  vcntria- 
lar  fluid  ;  something  of  this  kind  is  seen  when  the  o]>eraii»n  of  tapping  't> 
several  times  re|>caicd,  the  quantity  of  albumen  in  the  Huid  being  greater  ctt 
each  sitccewiive  occasion.  But  what  he  does  not  seem  to  be  [trcpored  U 
admit  is  thai  in  ca.ses  which  arc  from  the  first  of  an  inflammatory  origin,  ik 
fluid  may  I>e  almost  free  from  albumen.  I  have  notes  of  no  le^w  tlun  liwt 
instances  of  this  kind  which  !  have  observed  in  the  [Kwl-morlem  room.  Tht 
mtienb  were  all  adults,  and  there  was  no  reason  to  lielieve  that  they  hid 
had  hydrocephalus  for  more  than  a  few  months.  Their  brain  NymplonB,  it  J 
any  rate,  were  uf  ipiile  recent  development,  and  in  one  iiulance  wcredi>-^ 
linctly  traceable  lo  an  injury. 

There  is,  indeed,  a  view  which  would  account  on  mechanical  principle 
for  the  presence  of  a  normal  cerebro -spinal  fluid  even  when  inflamnuliot 
had  been  present ;  Inil  I  doubt  whether  it  is  tenable.  Several  pathologBA 
have  shown  that  there  is  sometime  closure  by  adhesions,  either  of  ibr 
foramen*  at  the  lower  angle  of  the  fourth  ventricle,  or  of  the  nqticduct  (i 

*See  Cruvcilliicr,  tom.  Jii,  p.  38$,  Mid  llillon, or  "Rett  wtd  Pali^"  jd  ed., p.  J3>iaJ 
fip.  I,  a,«,uul9. 
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Sylviwt.  And  Hilton  propounded  the  doctrine  that  the  oblJtcTation  of  these 
chnnneU  b  often  the  cause  of  hy<lroi-ef>halu«,  by  prevmiling  the  outtlow  of  the 
secretion  of  lh«  choroid  pU-xii^cs  into  the  tiiliaruchiioid  space  of  the  cord, 
which  otivht  normallv  to  occur  whenever  an  increase  in  the  |>bysio logical 
activity  of  the  brain  Icad.t  to  an  augnientaliun  of  its  blooit  sup])ly.  But  it 
K  difficult  (o  »ee  why  ihe  fluid  should  continue  to  be  (toured  out  under  (he 
incresLtcd  pressure  which  must  necessarily  remit,  and  which  ccrtaioty  is 
present  in  most  ca«n  of  hydrocephalus.  And  xs  the  ailhesions  (hecmelves 
arc  the  resiilu  of  a  more  i>r  less  widely  diffused  meningitis,  such  as  is  oflen 
atteivded  with  an  infljimmaiory  change  in  the  e]H:nc!yra;i,  it  would  seem  more 
reasonable  to  regard  ihi*  a»  ihe  cau»e  of  the  effuMon  than  to  adupl  Hilton's 
theory.  It  is  well  known  that  in  one  and  the  same  i-xtr  the  various  serous 
membranes  may  pour  out  fluids  of  very  dilfereiu  sjiecific  gravity ;  and  I 
think  it  is  not  improbable  that  the  lining  of  the  vcntririM  of  the  brain  may 
continue  to  *c<:rclc  a  fluid  containing  scarcely  anv  alliunien,  even  when  it  is 
affected  with  a  low  degree  of  inRammation.  Hut  the  question  requires 
further  studyi  and  can  only  he  $cttle<l  by  careful  oti*crvalion*  as  to  the 
slate  of  the  openings  into  Ihe  fourth  ventricle  in  a  series  of  cases  in  which 
the  ph)'sical  and  chemical  properties  of  the  fluid  are  also  accurately 
determined. 

The  quantity  of  fluid  in  case*  of  hydrocephalus  of  long  standing  is  some- 
times very  great ;  six,  eight,  twenty,  even  twenty-seven  pints  have  been 
measured  nrter  death  in  different  awes.  The  hemispheres  are  then  tians- 
formcd  into  a  thin  shell,  which,  perhaps,  k  not  more  than  a  line  or  two  in 
thtckncvi,  so  that  it  is  diflicult  to  understand  how  they  could  have  retained 
any  of  their  functions.  The  distinction  between  ihc  while  and  the  gray 
matter  if,  Imt ;  and  the  sulci,  if  vi-iibte  at  all,  appear  only  n.'i  shallow  grooves 
beiKath  the  pia  m^tcr.  The  nerve  cells  arc  said  to  be  more  or  le«  com- 
pletely atrophied  and  destroyed  ;  but  accurate  hislological  details  seetn  to  be 
still  a  desideratum.  The  corpora  striata  and  the  thalatni  arc  fliitteiieil  and 
very  brood,  and  so  arc  the  crura,  the  optic  trncts,  the  jK^ns,  and  all  the 
stractnrcs  at  the  base.  Tlic  weight  of  the  brain  is  in  most  cases  much 
reduced ;  but  llugucnin  says  that  it  lias  sometimes  been  found  normal  or  even 
excessive.  Some  of  the  more  delicate  structure^,  such  as  the  septum  lucidum 
and  the  soft  commissure,  are  defective  or  abwnt,  probably  in  consequence 
of  the  atrctching  to  which  they  have  been  subjected.  The  foramen  of 
Monro,  and  the  aqueduct  between  the  third  and  fourth  ventricles  are  gen- 
enilly  widely  dilated,  the  latter  being  sometimes  large  enough  to  receive  a 
pencil.  The  ependyma  is  generally  thick,  tougher  than  natural,  and  of  an 
opaque  white  or  gray  color.  It  often  contains  a  large  number  of  amyloid 
bodies,  lis  free  surface  U  covered  with  granulations,  or  with  a  number  of 
translucent  beads  which  give  it  an  appearance  that  has  been  aptly  com- 
pared by  0r.  Moxon  with  the  leaf  of  an  ice  plant. 

Hitherto  1  have  assumed  that  the  fluid  is  contained  within  the  ventricles. 
Most  puihologbts,  however,  describe  under  the  name  of  J/ydnrrffAaAu 
exUntHt  a  separate  variety  of  the  disease.  In  which  the  seat  of  Ihe  elfusion 
i^  uid  lo  be  the  subdural  or  arachnoid  Npace.  Now,  there  is  no  doubt  that 
this  may  be  the  case  where  there  is  an  extreme  degree  of  malformation  of 
Ihe  brain,  as  in  some  microcephalic  or  .incnccphalous  foetuses,  but  I  am 
much  dispowd  to  agree  with  Dr.  Wilks,  who  has  always  expressed  an  utter 
skepticism  as  to  the  occurrence  of  external  hydrocephalus,  such  as  is 
supposed  lo  be  clinically  undistingutsh.iblc  from  the  ordinary  form.  The 
claKical  example  which  is  quoted  by  Huguciiin  and  other  writers,  is  that 
of  the  young  man,  James  Cardinal,  recorded  by  Bright.  The  total 
quantity  of  fluid  in  this  ease  was  seven  or  eight  pints,  and  all  of  it,  with 
the  exception  of  one  pint,  lay  beneath  the  dura  mater  at  the  time  of  the 
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autopsy.  There  was,  however,  a  hole  in  the  corpus  callosuDit  and  Briglit 
himself  supposed  Ihal  the  vcniriclca  were  Ihc  oriKinjil  seat  of  the  elhMon, 
although  he  accins  to  have  imagined  that  the  fluid  increased  in<)uatttky 
after  it  had  escaped  from  tlicm,  so  as  graduatty  (o  bring  the  hemoiihcret 
down  lo  the  base  of  the  skull,  but  Dr.  Wilka  h^s  suggested  that  the  rapture 
throiif>h  the  corpus  callosum  did  not  take  place  until  just  before  death,  and 
though  this  wa^  of  interpreting  the  facts  is  not  free  from  difficulties,  1  ua, 
on  the  whole,  mclined  to  adopt  it.  It  is  at  any  rale  evident  that  tl^e  uk 
cannot  be  fairly  cited  as  an  instance  of  a  special  form  of  hydrocephalus. 

I  must  not  omil  to  mention  that  a  congenital  hydtocephalas  is  often  a«0> 
ciatcd  with  malfomiaiions  of  other  parts  as  well  as  of  the  brain  itself.  I 
have  two  or  three  times  seen  it  in  combination  with  spina  bifida,  and  in  om 
case  the  cenlial  canal  of  the  cord  was  also  greatly  dilated.  Again,  as  1  hm 
already  remarked,  a  certain  degree  of  dilatation  of  the  lateral  ventricles  it 
commonly  found  in  cases  of  cerebral  tumor.  This  is  seldom  a  tnatterot 
clinical  interest,  but  sometimes  wlicn  the  cranium  becomes  greatly  enlarged 
the  disease  has  been  supposed  to  be  an  ordinary  hydrocephalus,  until  at  ihr 
autopsy  the  presence  of  a  new  growth  has  been  bruught  to  light.  A  one  cf 
this  kind  is  recorded  by  Huguenin ;  the  patient  was  a  girl^  aged  six,  whiw 
head  measured  twenty-three  inches  in  circumfereiiee.  A  point  of  iutcml  d 
tlut  during  the  operation  of  paraccniesb  an  attempt  was  tnade  to  meantit 
the  pressure  exerted  by  the  fluid,  which  was  found  to  e>(]ual  that  of  a  colmm 
of  mercury  an  inch  and  a  half  high.  The  fluid  contained  3.5  {narts of  albo- 
men  in  1000,  so  that  it  could  not  be  supposed  to  be  a  mere  accumnUuton  cf 
the  normal  secretion,  the  result  of  pressure  upon  the  veins  or  u|>on  the  ab- 
arachnoid  openings. 

The  general  result  of  this  discussion  as  to  the  patholo((y  of  hjrdio 
ccphalus  b  lo  lead  to  the  conclusion  that  lite  congenital  and  itri|uirrd  font 
of  the  disease  which  are  seen  in  early  childhood  are  alike  dciwndcni.  it 
most  cases,  upon  a  chronic  change,  which  is  pnibably  alwa>-!(  of  ad  inflani- 
matory  nature,  in  the  ependyma  and  choroid  plexuse.t.  'Pbere  can  bcM 
doubt  that  a  dcfi<:ieucy  of  resistance  on  the  part  of  the  paritrtex  of  the  bead 
b  uften  an  auxiliary  cause,  but  it  does  not  apjiear  that  any  .ili.irt>  line  of 
duinarcation  <:an  be  drawn  bciweeri  cases  arising  in  this  way  and  th»R 
which  are  due  to  the  epcndyiiial  alTection.  Now,  ax  we  shall  bcrcar; 
find,  older  children  and  adults  are  liable  to  a  disease  which  from  a  patha 
logical  point  of  view  is  almost  precisely  similar,  and  which,  therefore, 
seem  to  have  a  claim  to  be  described  in  common  with  that  which  occun 
an  early  age.  Clinically,  however,  (his  is  altogether  im])nicticablc.  In  1 
symptoms  and  in  its  course  the  hydrocephalu).  which  occurs  in  those  ■ 
cranial  bones  arc  firmly  united  together  is  entirely  distinct  from  that  wfalcb^ 
is  obiCTNcd  in  infants  and  young  children;  the  other  dii>ea->e$  with  which 
they  may  be  confounded,  and  from  which  they  liave  rwjicc lively  to 
diagnosed,  are  di/Tca-nt,  and  there  are  other  points  of  dilTcrencc  in 
to  treatment. 

Symptoms. — In  fact,  in  the  majorityof  cases  enlargement  of  the  bead  isiht 
first,  as  well  as  the  principal,  symirtom  of  the  liy(lnjce[>haiu»  of  early  child- 
hood. Among  forty-five  cases  collected  by  Wcti  there  were  twelve  in  wfaidi 
tbc  frequent  repetition  of  fits  first  drew  attention  to  the  existence  of  ccreb 
mischief,  four  in  which  it  l>eifan  with  some  other  indication  of  brain  ( 
turbance,  and  six  in  which  it  arose  out  of  an  acute  attack ;  in  the  remaintn 
twenty-three  eases  no  definite  cerebral  symptom  preceded  the  discovery  1 
the  head  was  increasinff  in  .liie,  or  that  the  fontancIle«  and  sutures  wcte 
unduly  wide,  although  it  must  be  added  that  the  child  had  often  been 
noticed  for  some  litile  time  to  be  failing  in  strength  and  losing  flesh,  ortobt 
otherwise  out  of  hcaltli. 
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the  dtsone  uiMn  the  cranial  bones  is  to  separate  them  more 
Ekc  widely,  except  at  the  \kix.  Trousaeait  apily  compares  the  change 
Rr  relations  to  one  another  with  the  fallinf;  back  of  the  petals  of  an 
kg  Mover.  The  frontal  bone  rises  vertic^tiy  abuvc  the  eyebro«-s,  or 
fttcrhangs  them ;  the  temporal  and  the  parielal  bones  arch  outward, 
to  hide  ihe  ean  when  the  scalp  b  vicu'cd  from  above ;  tlie  occipital 
btleads  Inckward  almost  horizontally.  Thus  the  head  mar  ariiuire 
(riMus ctrcamference.  Dr.  Dickinson  hadunderhiacareachild,  nine 
B  old.  in  whom  it  mea^red  thirty-one  inches,  and  instances  in  which 
Batcly  mched  forty  and  even  fifty-two  inches  are  cited  bv  Trou^vMu. 
tige  lontTMst  is  aiiontcd  by  the  shape  of  the  face,  wnicli  apgicars 
Irally  null,  with  angnlar  features  and  a  sharp  chin.  The  base  of  the 
too,  i«  generally  narrow,  with  shallow  fossae,  but  the  presence  of  the 
ithin  the  anienor  lobet  of  the  brain  alllects  the  orbital  plates,  to  that 
kcome  convex  downward  instead  of  concave,  and  thus  arise*  n  very 

rni  character  of  tlie  disease  in  an  abnormal  position  of  each  eyeball ; 
part  of  the  irU,  and  even  of  the  pu[>il,  is  hidden  by  the  lower  lid, 
be  Kterolic  abore  the  cornea  it  exposed  to  view. 
Si^le  of  the  vertex  of  the  head  forms  an  open  area,  which  may  be 
t  oormpond  with  tl>e  natural  funiandlcs,  expanded  so  as  to  meet 
h-  between  tlie  p;irielal  bona  wilh  a  breadth  of  some  inches,  and 
H  the  two  halvesof  the  parieUl  bone  by  a  cleft  that  rcachesnearly  to  the 
flhc  nose.  There  is,  however,  always  a  work  of  ossification  going  on 
Hnlt  to  cover  the  brain  in,  provided  that  the  process  of  exijatision  is 
i  mon  active  of  the  two.  In  examining  the  crania  of  hydrocephalic 
hi,  whcHc  death  hiu  occurred  while  the  disease  was  in  progrewt,  I  have 
ilhu  the  urigmal  outlines  of  the  bones  vrere  still  plainly  visililc,  but 
fn  were  surroaiulcd  by  bro.id  /onc»of  new  ovieuui  material,  marked 
paisg  lines  which  showed  the  direction  of  their  growth.  In  some 
lAt  closure  of  the  bead  is  greatly  advanced  by  the  formation  of  a 

immbci  of  fiiia  Iriquetra.  The  date  at  which  it  is  completed  varies 
'in  dilTerenc  individuals,  [n  Dr.  ItrightS  patient,  Cardinal,  the 
brfontanclk  is  said  to  have  been  finally  ossified  at  about  the  twenty- 
^  Tear.  Sometimes  irregularities  seem  to  occur  in  the  union  of  the 
I  bones.  At  least  this  has  been  assumed  to  be  the  cause  of  a  want  of 
Rty  in  the  cranium  whKh  has  sometimes  been  noticed.  Asa  rule,  the 
of  a  hydrocephalic  skull  .ipproaches  that  of  a  sphere.  It  often,  how- 
bK^ors  rather  quadrilateral  in  consequence  of  the  very  marked 
^  of  the  frontal,  the  parietal,  and  the  occipital  prominences.  The 
IhrnHcKes  are  ^eneially  very  tbin  and  have  no  diploC  ;  they  may  even 
lifwent.  But  where  life  had  been  prolonged  past  middle  age  they 
binetimes  been  found  greatly  iliitkencd ;  the  museum  of  Guy's 
U  uontains  a  spe4:imen  of  extensive  ossilication  of  the  dura  mater, 
k*s  uken  from  a  case  of  this  kind, 
bepantion  of  the  bones  of  the  head  by  an  accumulation  of  fluid 

renoial  cavity  is  not  altogether  confined  to  very  young  children, 
a  claieiieal  case,  recorded  by  Matthew  Daiihe,  of  a  boy,  aged 
Ivhooc  skull  had  appeared  to  be  firmly  united,  but  in  whom  at  the 
I  death  there  was  an  interval  of  three-ciuariers  of  an  inch  at  the 
I  atul  one  of  half  an  incli  at  the  coronal  suture.  Ur.  Dickinson  sa)'s 
I  same  thing  has  been  known  to  occur  in  adults.  I  believe,  however, 
tn  in  children  it  is  exceedingly  infrequent  where  the  bones  have  once 
liaierlor.ked. 

Ul-raai ked  cases  of  hydrocephalus,  it  U  easy  to  transmit  a  wave  of 
Ion  from  one  hand  (o  the  other  across  the  distended  scalp.  The 
bd  the  Kibcutaneoua  (issues  are  exceedingly  thin,  and  the  ramifica- 
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tionx  of  large  veins  are  often  i>lainl>'  visible  through  the  scani]r  haiT.    Tltt 
bead    tiuiy   ajijicar   obviuusly    translucent    whvn    a  candle  in  hcM  on  tW 
opposilesiite  of  it.     In  Canlinal's  «i«e  this  U  aid  to  have  been  oUwved 
when  the  «nii  was  ihining  behind  him,  and  up  to  the  lime  when  he  »» 
fourteen  yean  old. 

Some  German  oliaervera  state  they  hare  elicited  a  btvil  tit  fit  flii  ia 
percnssinjc  over  a  hydroi:e[ihalic  head,  especially  when  the  mouth  m 
opened ;  it  i*  Hupposed  to  have  been  dtic  lo  resonance  of  the  air  in  the 
v.-iull  of  the  pharynx.  Aitiicultalion  has  alw  been  brought  to  bear  upoa 
the  diagnosis  of  the  disease.  It  m  well  known  that  on  listening  o^■« 
fontnneile  of  a  healthy  child  one  hears  a  systolic  murmnr ;  this  hax 
siipjiosed  to  arise  in  the  veins  that  open  into  the  longitudinal  sintis,  aj 
consequence  of  iheir  being  r<>m|irefficd  at  the  moment  when  the  cc! 
attcric*  lierome  distended  with  blood.  Now,  Killict  and  Barthea 
(ained  ttiat  in  hydrocephalii*  this  nuinniir  is  not  to  be  discovered  ; 
more  recent  observert  have  shown  that  it  may  often  be  plainly 
although  they  admit  that  it  is  absent  in  acute  meningitis  or  where  cffo 
is  going  on  very  rajiidly.  Tlie  contradictory  slaiements  which  have  1 
made  with  regard  to  it  a;>pear  to  lie  in  part  due  to  the  fact  that  even  unij 
normal  condition*  it  is  only  aiidihlc  within  certain  limits  of  age- (t 
the  eighteeiiih  week  and  ihe  fourth  year). 

One  consequence  of   liydtorephaltis  is  a  difficulty  in  keeping  the 
supported.     An  infant  may  be  nnahle  to  raise    il  from  the    pillow,  oi.l 

f laced  in  a  silting  |>ostiire,  may  let  it  roll  backward  and  foruard,  as  if| 
ad  no  power  in  its  ceniivi!  muscles.     An  older  child  perhaps  sits  with 
head  resting  on  Ihe  table,  or  walks  with  it  carried  between  his  bands,  "^ 
as  a  milkmaid  steadies  her  pi'"     This,  however,  is  simply  a  mecb 
effect  of  the  weight  of  the  fluid.     The  extent  to  which  the  vital  functi 
of  the  brain  arc  interfered  with  varies  widely  in  difTcrcni  cases.     In 
rare  instances  in  which  a  skull  already    fully  developed  expands  uo 
the  influence  of  ih«  disease  (as  in   Iluillie's  palient.  already   rvfcmd 
headache,  stuiior,  and  iMralysis  of  all  the  limbs  may  be  present  for  : 
months  before  any;  enlargement  is  noticed.     Such  cases  tl>  (act,  ate  lo  I 
regarded  as  transitional  between  the  hydrocephalus  of  early  childhood 
that  of  adult  life.     But  in  young  children,  in  whoni  the  cranial  c 
readily  yields,  it  is  often  suq>rising  how  few  symptoim  of  cerebral  dis 
ancc  can  be  made  out,  even  when  the  <iiiantity  of  fluid  is  already  ' 
Headache  is  often  i>rc.ient ;  even  very  young  children  often  show 
are  in  pain,  by  resilesmeM  and  a  snd,  whining  cry.     Vomiting  is  of  fn . 
occurrence,  and,  like  the  headache,  it  is  apt  to  be  excited  by  movcinetiti^ 
the  head,  especially  when  the  child  ORiumcs  the  erect  posture. 

The    sight    sonieiimea    remains  good    throughout   the   whole    conv< 
the  disease.     But  in   many  instances   there  is  blindneffi  almost  lroa>  i 
commencement.     This,  however,  is  due  to  changes  in  ihe  optic  discs, ' 
are  commonly  while  and  atroj)hied.     It  is  prolublc  that  such  a  toodilii 
sometimes  occurs  primarily  as  the  result  of  the  pressure  of  the  vcDinnl 
effusion    upon  the  optic  traits;  but  in  many  instances  it  is  secoDdiiy  I 
"choking"  or   to  neurilis.     Hiigurnin  cmmined  three  in&nls  with 
genital  hydrocephalus  Iwtween  the  twentieth  and  the  thirty-fifth  day 
birth,  and  in  each  case  found  the  discs  reddened  and  swollen.     ' 
ing  is  very  seldom  impaired ;  as  Dr.  Dickinson  remarks,  a  young 

is  perfectlv  blind  may  at  once  recogni/e  itsmotlier  by  her  voice,      = 

is  said  to  be  sometimes  altogether  abs(.-nt,  and  the  olfactory  lobes  alroptiia 
I  «iii>|x»e  that  in  such  cau-t  there  would  generally  be  other  malfotvutii 
of  ine  nervous  centres  as  well.     The  taste  seems  often  to  bfc  perverted ; 
appetite,  at  any  rate,  is  voracious  and  indiscriminalc.     Impainneot  of  i 
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VBUscuIar  power  of  the  timbi  nuy  be  present  in  alt  degrees  from  a  slight 
fttilure  t}(  cu>or<)t nation  in  standing  or  walking,  up  to  a  lutal  ]mralygis. 
There  is  somctimn  n  more  or  les  complete  hemiplegia  or  paraplegia,  but 
such  symptoms  probably  depend  in  luost  caMis  upon  acme  additional  local 
lesion  of  the  brain  or  cord.  Spasmodic  affections  of  varioin  kinds  occur; 
ny»tagmut  c«vc<.  ially,  but  also  partial  clonic  or  tonic  spasms  of  the  litnbsi 
and  even  general  c^Mleplifotm  <;oiividsions,  the  latter  being  very  apt  to  be 
brought  on  by  any  aceidcnial  cin  umMance  which  Jiaken  the  head  or  giv« 
it  a  mechanical  shock.  The  legs  and  arms  arc  often  Miiniird  in  iheir  growth, 
and  their  muscles  vrr>'  small.  Hngiicnin  mentions  that  in  one  case  in  which 
the  Uiwtt  limbs  were  for  a  lime  rontracicd,  but  allcrward  became  relaxed, 
the  muscles  were  found  to  have  lost  their  <'onlractility*to  laradic  currents; 
this,  of  course,  indicated  that  there  was  some  secondary  or  concomitant 
affection  of  the  gray  matter  of  the  cord. 

In  some  cases  of  congenital  hydrocephalus  there  is  no  advance  of  intelli- 
gence from  the  time  of  birth  onward;  they  generally  terminate  fatally 
at  an  early  age.  In  othet  instances  the  brain  devel»})s  lo  a  greater  or 
less  extent,  but  very  slowly,  taking,  perhaps,  ten  timet  as  long  as  under 
nortnal  circumstances.  During  childhood  such  patients  would  generally  be 
cla»ed  as  imbeciles,  Cardin.U,  however,  went  to  school  at  the  age  of  six, 
and  he  soon  learned  to  read  well  and  to  write  a  little  ;  but  he  was  obliged  to 

?ive  up  the  lailci  accomplislimenl,  a.s  stooping  caused  a  pain  in  the  head. 
Vhen  he  was  twenty-nine  years  old  his  mental  taculties  ate  said  to  have 
been  "very  fair.  His  memory  was  tolerable,  but  it  did  not  retain  dates 
and  periods  of  lime  ;  and  it  was  slated  of  him  that  he  had  never  been  known 
to  dream.  There  was  something  childish  and  irritable  in  his  manner,  and 
he  was  easily  provoked.  He  was  stnted  not  to  have  setii.il  desiro,  but  he 
was  fond  of  society  and  affectionate  to  his  mother.  His  voice  was  not 
manly,  but  feeble  and  somewhat  hoarse."  He  died  about  three  months 
later,  having  become  exceedingly  feeble,  with  a  protracted  cold,  febrile 
symptoms,  dianhcca,  and  loss  of  appetite.  Perhai^s,  if  the  tungs  had  been 
examined,  it  would  have  been  found  that  phthisis  was  the  cause  of  death. 
In  the  Fulbourn  Asylum,  Dr.  Bacon  some  years  ago  showed  me  a  woman, 
aged  fifty-three,  whose  head  measured  twenty-seven  inches  in  circumference, 
and  who  could  sing  and  talk  well,  and  had  a  tolerably  good  memory  and  intel- 
ligence. 1  do  not  know  at  what  nge  the  disease  arose.  In  some  rare  cases, 
in  which  hydrocephalus  thus  becomes  arrested,  the  intellectual  fjtcutties 
•re  said  to  reach  a  normal  or  even  an  exceptionally  high  standard.  The 
name  of  the  author  of  "  Vanity  Fair"  has  often  been  cited  <is  affording  an 
illu^rious  example  of  ihis.  Uut  it  is  doubtful  whether  the  difhculty 
of  distinguishing  a  rachitic  enlargement  of  the  head  from  "water  on 
Ihe  brain"  has  been  sufficiently  taken  into  account  in  regard  to  such 
cases. 

For,  strange  as  it  must  appear,  it  is  a  fact  that  errors  have  not  infrequently 
been  committed,  even  by  skilled  observers,  ns  to  the  presence  of  fluid  within 
the  crani.'d  cavity;  and  not  only  has  hypertrophy  of  the  bmin  been  mis- 
taken for  it,  but  it  ha*  sometimes  turned  out  that  the  disease  has  been 
nothing  more  than  rachitis.  However,  one  can  for  the  future  avoid  this 
particular  blunder  by  measuring  the  circumference  of  the  skull  and  com- 
paring it  with  what  it  ^loutd  be,  according  to  the  age  of  the  child,  in  a 
table  of  standard  meastirenicnts,  such  as  one  which  is  given  by  Hiiguenin. 
And  that  writer  says  thai  even  where  the  yielding  of  the  softened  bones  leads 
to  an  a<:cumulaiion  of  ventricular  fluid  in  a  rachitic  infant,  the  ophthalmo- 
scope enables  the  true  character  of  the  affection  to  be  easily  recognized, 
since  the  optic  disc*  retain  their  normal  appearance.  But,  for  my  own  part, 
I  doubt  very  much  whether  these  statements  arc  applicable  to  the  cases  in 
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which  there  is  really  niosi  daofjer  of  diagiiMing  h^droceplulia  wronglr, 
Thew  ure  i>roba1>l)'  example  of  (lie  alTcclion  whirli  han  Ijcen  dcKnticti  ts 
h)'{>cTtK>i>hy  of  the  btain  (p.  571),  in  which  iheiJiull  in  really  much  enUrpd. 
I  siipporu;  (hat  it  was  a  cam  or  ihifi  kind  which  many  years  ago  occum^  V> 
Die  at  the  Evelina  Hospital,  but  of  whieh  I  hav«  tiiifurlunaleiy  [iretervnl  w 
notes;  diirinff  the  Lhild'i  life  the  presence  of  hydTorejikilus  wm  neicr 
doubled  by  lue,  nor  by  any  one  ebe  who  saw  it,  allhoiijth  the  netmityoC 
caution  in  the  di3(;no8is  of  that  discaw  had  already  l>crorc  that  liim-  betn 
iinprc:m;<l  i]]ii)ii  my  mind  ;  but  when  theakuti  woa  o]Jened  it  wa»foiiiHl  lot 
tain  noihinit  but  a  largt^,  M)lid  brain. 

Cmnt.—l  have  already  incidentally  remarked  that  the  conrecand  tc 
nation  qf  hydrocephalic  vary  widely  in  dilTcKnt  caws,      Sontetinct  tbel 
disca<«  underf^ues  a  (;9)iid  advance,  and  de«lro>t  life  in  a.  few  tnonlht  lii 
coma  or  by  niean.s  of  a  sticectaion  of  epileptiform  icixures.     Very  often  ib 
child  die>  throujjh  some  interoirreni  malady,  such  «  measles  or  whooj 
COtigh  ;  or,  if  il  i^  mthitit;,  it  is  cut  off  by  laryngixmu*  »tridtilii%  or  by  1 
other  complication.      In  certain  very  rare  cases  the  fluid  makrs  its 
through  the  parieies  of  the  head,  and  may  e%'en  be  diM*h;irgcd  *^xie 
Kokitnnsky  oni.'e  uw  it  ti(>ured  out  through   the  open  Kuliirc«  and  dii 
beneath  th<:  liwnes  outside  the  cranium.     Several  writer*  have  n^rorded  i»'* 
nances  in  whirh  it  has  eM;a|ie<l  through  the  n(.Ke  or  even  through  the  omet 
eyelid  ;  and  sontu  of  litem  tiave  ended  in  the  recovery  of  the  (Mtietit.    Wbn 
the  disi  harge  takes  place  into  the  naaa]  fw'Svtc,  it  is  supi>oscd  that  the  etbnwilj 
bone  must  have  been  loosened  from  itaatUuhments  by  the  pressure  coi 
it  issiilijetted, 

J'rogHoiii. — If  the  ijuanlity  of  fluid  w  not  large,  and  if  the  tendency  for( 
to  go  <m  acruniulatiiit;  hat  never  been  very  active,  it  often  happeits  that  ('" 
morbid  action  ti  11  dergues  arrest  after  a  lime,  and  thaia-s  the  child  growst 
the  inrreaf.cil  siM  of  the  head  ceaseK  to  be  conspicuous.  Some  years  agn.l 
examining  the  body  of  a  man,  aged  forty-three,  who  liad  been  killed  byl 
accident,  I  found  well-marked  hydrocenhatus,  which  I  siip|)Osed  to  liai-c ! 
a  residue  «f  an  attack  of  the  disease  in  childhood  ;  I  could  get  no  infonnaii 
as  to  the  man's  mental  capacity  or  attainments.  Penons  have  bccD 
to  live  under  such  circunuiancca  to  advanced  age. 

It  is,  hu«e>-er,  believed  that  cases  of  thix  kind  have  a  marked  icndencyjj 
relapse,  and  that  excitement  or  overwork  is  very  ajtt  to  light  tip  active  m 
changes  afresh.     And  some  writers  have  sup[<oscd  that  there  is  a  special  lij 
of  their  ncturrence  at  the  period  when  the  unification  of  the  akull  is  \ 
completed. 

TrtaimtHt. — The  treatment  of  hydrocephaliw  by  medicines  very  ran 
leads  t"  satisfactory  results  As  might  l)e  enjiecied.  the  drug*  which  1 
chiefly  prescribed  are  those  which  increase  the  set  reiions  of  the  kidneys  ot^ 
the  bowels,  and  those  whii:h  -ire  believed  to  [>(.l^^e^s  (he  property  of  acctU 
rating  the  absorption  of  the  lliiid  prtjducts  of  inflanim.ition,  Small  quant(a| 
of  gray  powder  or  of  calomel,  pills  containing  metciiry.  M)uill,  and  digitaliti 
doses  adapted  to  the  age  of  the  (latienl,  the  liijiior  hydrargyri  pcrchkorif 
and  the  various  preparations  of  iodine  are  those  which  are  most  frci]u 
pre^iibed.  1  cannot  say  that  I  have  ever  seen  any  good  eifcct  from  tbci 
of  such  remedies^ 

Indeed,  the  very  frequent  presence  of  rickeu  in  hy-drocepbalic  cfaih 
would  rather  suggest  tlie  administration  of  cod-liver  oil  and  of  the  ^n^S^ 
lions  of  iron;  with  which,  however,  one  may  combine  digitalis,  or  ll« 
acetate  of  jwtass,  or  the  j)er<:hloride  of  mcrtury,  if  it  should  be  dtenied 
advisable.  But  the  mode  of  treatment  which  has  the  largest  anKMini  c' 
tcstimiiny  in  it>  (avor  consislsi  in  the  application  of  pressure  to  fl« 
head.     At  one  time   it  was  usual  to  cover  the  whole  of  the  scalp '   ' 
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nnivc  pImtCT.  But  of  late  it  has  licen  found  mfficic&l  to 
til  the  hnd  with  a  fillvl  of  elAstic  webbing,  iwo  or  three  tni-ht.'s  wide, 
[  which  thr  length  miiM  be  rjirefully  Bdjiii^i»l  so  as  not  to  cause 
i,  or  to  impms  ihr  pailcm  of  the  matenal  >ip<jn  the  skin.     Care  must 

taken  to  shift  it  from  time  to  lime,  fo  that  it  may  not  itritatc  the 

eminences.  The  necessity  for  mch  precautions  is  shown  by  the  fact 
saghing  of  the  integument^,  leading  to  the  death  of  the  [laticnt.  has 
laown  to  occur   when    they  hive   been    neglected.     Dr.  Dickinson 

in  very  high  terms  of  this  procedure,  and  says  that  it  may  be 
cd  to  succeed  in  arresting  the  disease  in  the  majority  of  cases,  pro- 
:lut  the  child  is  young  and  that   the  enlargement  of  the  head  is  of 

dnvlopment.  Un«  instance  which  he  relates  in  detail,  is  that  of  a 
[rd  thtrtem  months,  whose  skull  had  been  growing  out  of  proportion 

rest  of  the  body  for  nine  months,  and  measured  twenty-iwo  inches 

The  eyes  were  depressed,  Thcrcwerc  occasional  convulsive  aiiackg, 
Stic  tiandage  was  put  on,  and  it  was  worn  for  three  years,  being 
d  at  often  as  wa«  necenary.  Diuretics  and  cod-liver  oil  were  given 
the  S3RK  period.  Within  four  months  the  circumference  of  the  head 
'  reduced  to  joUi  inches.  At  the  end  of  the  treatment  the  bones 
ally  ossified;  and  although  the  head,  which  was  then  completely 
I  with  hair,  measured  it^  or  >i^  inches,  its  disproportionate  site 
Idl  less  oodspicuous.  The  position  of  the  eyes  was  natural.  There 
tn  DO  convulsionE  for  eighteen  months.  The  child,  at  this  time  more 
ur  years  old,  was  sensible,  and  could  make  use  of  simple  words  for 

;  but  he  appeared  lobe  somevhal  deficient  in  memory, 
pentests  of  the  head  with  a  fine  trocar,  at  the  outer  angle  of  the 
batutelle,  has  been  recommended  by  some  physicians,  and  I  have 
perfcnned  on  several  occasions.  Perhaps  the  best  thing  that  can  be 
Its  &vor  is  itill  the  fad  that  in  a  one  rt-corded  many  years  ago  by 
ttilwood,  a  hydrocephalic  child,  havtnt;  accidentally  fallen  upon  a 
hicb  penetrated  its  skull,  recovered  after  three  pints  of  fluid  had 
eira|>ed  tliiouKh  tl>e  wound.  Scarcely  less  saccessful  results  have 
rported  as  havin)];  followed  the  intentional  carrying  out  of  a  similar 
i;  but  the  ca«c>  in  question  seem  not  to  have  been  able  to  withstand 
n.  Only  a  small  quantity  of  fluid  (not  more  than  two  or  three 
}  ihontd  be  withdrawn  at  a  time,  on  account  of  the  danger  of  settio|[ 
ivsUiottt.  If  the  result  appears  to  be  k^^^-  one  may  have  recourse  to 
RK  procedure  again  and  again,  a  bandage  being  ai>plied  in  the 
Ik.  But  «ich  repeated  o]>erations  are  very  likely  to  be  followed  by  an 
aeningitb,  or  to  xt  up  nuppuraiion  within  the  cavity  of  the  ventricle*. 
t  UD  iDctined  to  think  that  thh  mode  of  Ireatmeni  should  not  be 
kL  m\ta  it  be  in  the  hope  of  warding  olT  death  for  the  lime, 
it  b  threatened  by  epileptiform  seizures  or  by  coma.  The  injection 
ioe  into  the  interior  of  the  brain  has  occa:iionally  been  practiced. 
If  Doi  been  followed  by  the  serious  results  that  might  have  been 
ated;  but  there  is  no  ground  for  supposing  that  it  is  likely  to  do 
lod. 


IrOKOCKmAiAjs  or  Adult  Life.  Chronic  Mekinco-Ependymitis. 
gr  vriteix  meolion  the  fact  that  adult  patients  are  sometimes  affected 
I  dironic  disease  of  the  brain,  in  which  the  mo^t  conspicuous 
lical  change  it  the  distcntiim  of  the  ventricles  with  a  more  or  less 
Erabic  quantity  of  Ibiid.  Dean  Swift  U  Haid  to  have  died  of  such  a 
lint,  after  an  illi)e»  of  three  yean'  duration,  in  1 745  ;  but  one  would 
like  to  speak  very  confidently  of  the  accuracy  of  an  observation  made 
[  ago,  when  scarcely  anything  wa»  known  of  pathology,  and  when  no 
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account  could  hnvc  been  taken  of  the  posubic  relations  between  (he  tKwn 
and  a  prim-ity  aimphy  of  the  nervous  tissues,  or  a  cerebral  tumor,  oc  t\-n  :: 
chronic  affection  «f  the  kirtneys.     Sir  Thiima>  Waison,  however,  »f>-] 
a  young  and  distinguished  lawyi-r.  who.  aricr  one  or  liro  uiddcn  aii~ 
unconscioiiM)c«s,  tKratne  dull,  stupid  and  in^cniible,  and  at  leogib  : 
the  ontf  altcntiion  that  could  be  detected  in  tlw:  brain  was  the  prcKX: . 
a  large  quantity  of  serous  fluid  in  the  ventricles. 

I  hare  already  retnarked  that  uatholoKi<^al'y  there  is  a  close  corre^i-^r^^- 
CDCc  between  cams  of  thit  kind  and  those  of  hydrocepliaUis  occttci. 
childhood.     Similar  changes  are  found  in  ihc  ependyina  of  the  Ventura, 
it  is  tough  and  thick,  and  may  be  granular  and  feel  rough  lo  the  touch,  i 
may  have  an  arcoUtcd  ap(>earance  (like  that  of  the  capsule  of  ihc  liv-  ^ 
some  ca*cs  of  pcrilu-|>atilw).    The  floor  of  the  third  ventricle  uAen  inr 
protnision  like  a  bladder  of  fluid.     I  once  saw  the  distended  descttx);! 
cornu  of  Ihc  left  lateral  ventricle  projecting  in  a  similar  manner  when  the 
middle  lobe  had  been  removed.     The  membranes  at  the  base,  iiio,  are  (utml 
greatly  thickened  and  opaque,  and  matted  together ;  even  more  so,  I  think, 
in  (he  aflection  of  adult-'  than  in  that  of  children.     In  the  ca.ie  ju^i  rcrcrrcl 
to,  Ihc  velum   interpo^tum  could  not  be  dissected  off  from  the  corpon 
quadrigemina,  nor  could  ihe  pineal  body  l>e  i.tolated.     There  i»,  of  coor*. 
a  great  diflercncc  in  the  quantity  of  the  fluid,  which  seem*  not  to  h«tj 
exceeded  fourteen  ounces  in  any  of  the  ca>ei  uUierved   at  Oiiy's  Hgtpid 
within  the  l.ist  few  years.     Whenever  its  charactere  have  been  rccordeii,] 
has  been  clear,  and  has  contained  only  a  very  small  tjuanitly  of  albun 
The  cranial  bones  arc  generally  thin ;  there  i*  a  deficiency  of  the  dipi 
the  inlciior  of  Ihe  <J(ull  it  marked  by  tharp  ridget  and  projecting  poUa. 
with  sulci  bciwccn  them  which  are  obviously  attributable  lo  the  ooii    "" 
pressure  of  the  brain.     'I'here  is  a  very  marked  flattening  of  the  ccr 
hemispheres. 

jy(w//(MH/.— Clinically,  however,  the  relation  between  the  hydroccfi 
of  adult  life  and  that  of  childhood  is  one  of  contrast  rather  than  of 
blancc.  The  enlargement  of  the  head  which  renders  the  diagno^b  ot  Ik 
disease  so  easy  is  wanting  i  and  in  lh«  symptoms  which  are  }>Tc%nt,  then 
is  scarcely  anything  to  dxtinguish  it  from  other  chronic  affections  of  tki , 
brain.  The  only  way  in  which  I  cwi  attempt  to  give  any  account  of 
b  by  briefly  abstracting  the  notes  of  some  of  the  more  striking  aa 
(irteco  casn  of  which  1  have  notes. 

t.  A  man,  aged  twenty-three,  a  patient  of  Dr.  Wilks,  said  that  he 
been  well  until  a  year  before,  when  he  noticed  a  numbness  in  his  feet 
legs,  which  gradually  extended  up  to  his  face.  He  had  ke|>t  his  bed  I 
three  months.  A  fortnight  back  he  once  found  himself  unable  to  raictuntc; 
so  that  a  catheter  had  to  be  used.  Within  the  la^  week  he  had  had ' 
fits,  in  which  he  was  insensible.  On  adminion  there  was  a  slighl 
vergent  squint ;  the  pupils  were  dilated ;  Ihcoplic  discs  were  ill  defined; 
red,  with  some  plugging  of  the  veins  and  retinal  hemorrhages.  He 
numbnns  of  the  feci  and  legs,  and  of  the  face  about  Ihe  mouth.  He  i 
not  chew  his  food  pro|>eTly ;  portions  of  it  would  fall  out  of  his  lOMlk 
while  he  was  eating.  His  mind  seemed  not  to  be  clear ;  and  his  staletneta 
about  hit  cose  varied  from  day  to  day.  He  pasKd  his  urine  into  the  bti- 
Alter  a  few  days  he  died  suddenly. 

2.  A  man,  aged  thirty-two,  under  the  care  of  Dr.  t^ivy,  had  been  oblipd 
to  give  up  work  eighteen  months  before  his  admisu'on  into  the  hospcoL 
on  account  of  a  pain  in  the  head  which  prevented  his  sleeping.  .Aitbf 
lime  he  was  laid  up  a  week  or  ten  days.  Nine  months  ago  he  Ion  lii> 
speech,  became  hemiplegic  on  the  right  side,  and  was  insensible  for  ibm 
weeks.     I-'rom  that  time  his  memory  was  imperfect.     Eight  da)-!!  beloR  bii 
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e  *gain  becatae  affecled  with  partial  hemiplegia  and  inability  to 
He  ptsed  hit  urine  and  Ixci^  under  him.  D-jrin^  the  lim  few  houn 
fe  he  had  a  ierie>  of  fiti,  wliicli  befcan  in  the  left  »ide  of  ttte  face, 
rhicb  the  eyes  were  turned  to  the  right. 

man,  aged  li(ty->even,  a  cooper,  «ras  taken  in  on  account  of  a 
right  hemiplegia,  which  he  latd  had  come  on  suddenly  four  days 
lly,  while  he  wa«  in  the  act  of  Kiriking  a  picre  of  iron  ;  hu  managed, 
r,  to  get  home  afterward,  the  diMance  being  half  a  mile.  He  did 
a  very  ill  on  admimton,  and  looked  a  strong,  healthy  man ;  but  he 
tetvard  died  rather  suddenly,  having  been  ill  only  nine  dayi.  It 
:  OMntioned  that  in  addition  to  an  immense  difieniion  of  the  ven> 
with  nurfct»]  roughening  of  the  epcndyma,  there  wax  in  thi*  ca« 
ng  of  ihe  superficial  (xirti;  of  the  corpora  tilriaia,  and  here  granule 
•ere  diacovcTcd  with  the  microsco])c. 

k  uttD,  aged  fifty-five,  was  admitted  for  chronic  dilatation  of  the 
id,  in  order  that  thelrcalment  with  the  itomach-pump  might  be  carried 
Bat  he  became  light-headed,  and  two  days  later  he  wa«  convuUed  and 
at  trmi -comatose  condition,  in  which  he  lay  groaning  and  miiiter- 
tilu  the  end  of  a  few  hours  he  died.  When  his  cerebral  symptoms 
it  gros  found  that  he  had  complained  of  severe  paios  in  thchc^d  three 
SBrcvknisly. 

kboy,  aged  fifteen,  who  had  two  sisters  in  an  asylum,  wns  t^ken  in 
dint  of  very  otxicure  symptoms,  which  at  first  seemed  to  point  to 
ihronic  disease  of  the  penioncum.  He  was  anxmic  ;  he  vomited 
■sally:  there  was  slight  fever;  some  of  the  superficial  glands  were 
I;  he  complained  of  pains  in  the  head  and  in  the  back  of  the  neck. 
I  liioe  his  mind  began  to  wander ;  he  lay  OD  his  side,  with  his  legs 
up;  when  questions  were  put  to  him,  he  answered  slowly  and  un- 
If ;  hti  eye»  were  half  cloied ;  his  pupils  were  dilated ;  the  tempera- 
itnow  below  itormal,  being  sometimes  not  above  97^.  He  died  very 
Uy. 

I  nani  aged  twenty-two,  was  admitted  under  the  care  of  Dr. 
boo,  in  1871,  for  severe  cerebral  symptoms,  which  were  supposed  to 
malt  of  an  accident.  He  liad  once  fallen  from  a  icafTuld,  striking 
side  of  hi«  head  ;  he  wan  inien.iible  for  a  fortnight,  and  h^d  bleed- 
TO  the  mouth,  the  now,  and  the  left  ear.  At  the  end  of  three 
\  be  resumed  his  work,  but  it  wa.t  noticed  that  he  was  strange  in 
\  For  a  time  he  was  free  from  heud-iche.  Seven  months  before 
ih,  however,  he  was  attacked  with  violent  |)ain  in  the  head  and 
tirering.  He  gradually  became  unable  to  stand,  and  passed  his 
>nd  feces  under  him-  While  in  the  hospital,  he  lay  all  day  in  a 
condition.  He  would  answer  questions,  but  soon  began  In  ramble 
ilk.  He  was  occaiiooally  sick.  His  pupils  were  dilated.  His  head 
iwn  back.  Two  months  before  his  death  he  had  a  fit ;  a  month  later 
a/iolher  fit.  After  this  he  lay  perfectly  still,  saying  nothing,  and 
totolid  food;  toward  the  last  he  became  extremely  eraaiiated.  I 
Iw  po«>mortcm  examination,  and  found  well-marked  indications  of 
I  neningitis,  and  a  greatly  dilated  state  of  the  ventricles.  The 
r  tad  middle  lobes  of  the  bmin  were  alM>  adherent  to  the  dura  maier 
bue,  especially  on  the  left  side.  There  was  a  little  ochcry-yellow 
ration,  extending  into  the  brain  substance,  and  no  doubt  the  result 
»on  of  blood  at  the  lime  of  the  injury.  The  foramen  of  BichAt  at 
K  of  the  fourth  veniriclc  appeared  to  be  closed,  so  that  the  case  might 
r  be  cited  in  support  of  Milton's  theory  with  regard  to  the  orijiin 
ncrphaliis.  But  it  must  be  added  thnt  there  was  great  thickening 
fdam  ioterpositum,  and  that  it  therefore  sccrocd  quite  as  probable 


584 


COUPARtSON   WITU   ItUCUBHIN  S  DESCRimON. 


that  the  chronic  ependymitis  hitd  arisen  by  direct  cxteniloo  from  the 
suifacc.     The  %-cfHriciilnr  fluid  conUined  scarcely  any  albumen. 

7.  A  mao,  nged  Ihin^,  a  patient  of  Dr.  Wiiks,  died  in  the  hotpiul,  it 
1S76,  of  the  effects  of  disease  of  the  Bortic  valves,  and  bronchitis.   Totnid 
the  last  he  seems  to  have  had  no  very  marked  cercliral  symptoms,  \nt 
when  adiniiicd  he  was  comatose,  passing  urine  and  fxccs  under  him,  ud 
he  remained  so  for  several  days,  before  he  gradually  recovered  his  coiMcion- 
ncs;.     His  insensibility  arose  oul  of  a  succr^sion  of  his,  which  he  hod  beta 
having  very  frequently.     Afterward,  while  in  the  ward,  he  had  one  or  t«o 
of  them,  affecting  the  left  side.     He  had  a  fairly  intelligent  appearance,  and 
answered  questions  readily.     He  slated  that  eight  years  back,  at  which  liiK 
he  was  3  healthy  young  man,  he  had  fallen  from  8  Udder,  and  cut  his  hdd. 
He  was  brought  home  insensible,  was  delirious  for  two  days,  and  was  hid 
up  for  eleven  wcctcs,     Ever  after  he  was  unable  to  do  any  hard  work.    Kb 
memory  failed  him  ;  he  had  headache!  the  sensibility  of  the  left  side  of  the 
body  gradually  became  defective.    His  first  fit  occurred  five  years  before  hit 
admission.     Dr.  Goodhart  made  the  autopsy,  and  found  the  lateral  iw- 
Iriclcs,  the  third  ventricle,  and  the  aqueduct  all  distended,  and  fonniiig  1 
large  cavity  which  held  fonriccn  ounces  of  fluid.     There  was  a  refiaircd 
fracture  at  the  base  of  the  skull.     l"hc  prominent  parts  of  the  brain  ooie 
under  surface  were  discolored  where  they  had  been  bruised. 

I  think  it  is  clear,  from  these  cases,  even  in  the  condensed  form  in  which 
I  have  been  obliged  to  record  them,  that  the  diagnosis  between  hydro- 
ccphaluv  and  other  cerebral  affections  is,  in  the  adult,  exceedingly  difficolt,  if 
not  im[jo«sible.  In  the  first  of  them,  the  fact  that  the  numb  scnsatiw) 
appear  to  have  been  bilateral  miglu  perhaps  have  suggested  the  nature  of 
the  disease.  But  in  the  second  and  third  cases  there  was  bemipleftia,  which 
seems  not  to  have  been  distinguishable  from  that  which  miglit  Have  bets 
caused  by  a  tumor. 

So  far  as  !  am  aware,  the  only  writer  who  has  hitherto  attempted  U 
give  a  systematic  account  of  the  hydrocephalu!t  of  adults  i.i  HngaeniB. 
But  in  his  article  on  the  subject  in  Ziemssen's  "Handbuch,"  the  dncriptioD 
of  the  symptoms  by  no  means  corresponds  with  the  observaiions  ju«i  cited. 
He  speak.i  of  the  alfection  as  bearing  the  closest  resemblance  to  general 
paralysi.t  {danenfia  paralytica),  and  he  gives  full  reports  of  two  laati  il 
which  such  a  resemblance  undoubtedly  existed,  although  there  was  not  iht 
<if/ire  ii(s  grandtiirs  on  which  so  much  slretfi  used  formerly  to  be  laid  is 
diagnosi.t.  The  apparent  discrepancy  i.s  to  t>e  accounted  for  by  the  (ad 
thai  neither  of  Huguenin's  patients  died  in  the  wards  of  a  general  bospiuti 
one  was  an  inmate  of  the  lunatic  asylum  at  ZQrich,  the  other  was  nuried  U 
home.  His  caseK,  therefore,  should  he  taken  as  supplementing  mine;  isj 
they  afford  additional  proof  of  the  variety  of  the  aspects  that  the  disesc 
may  a.ssijnie. 

In  each  of  my  last  two  rases  the  hydrocephalus  was  distinctly  allribDnbb 
to  a  xevere  injury  from  a  fall  on  the  head  several  monthii  or  some  years  yn- 
vinusly.  In  one  of  HugiieninN  paticnt^t  a  timilar  origin  was  no  less  directlf 
trace<I,  although  the  accident  itself  appear*  to  have  been  a  comparativdT 
slight  railway  collision.  It  is  a  very  interesting  and  im)>ortant  qucuiM 
whether  the  occurrence  of  serious  cerebral  symptotnt  under  such  citcuDt- 
stances  m;iy  not  generally  be  taken  to  indicate  that  a  chronic  meningo^pcD- 
dymitis  with  effusion  into  the  ventricles  is  developing  ittclf.  There  arr. 
indeed,  other  poraihililies  to  he  taken  into  acconnt.  A*  I  have  tncntioctd 
at  p.  5 17,  a  tumor  has  itomelimeK  lieen  found  where  the  uipposition  duriitt 
life  had  hecn  that  the  naticnt's  symptoms  were  of  traumatic  origin  ;  andil 
may  be  that  new  growths  are,  in  fai  t,  sometimes  set  up  by  injuries.  It  fc*» 
been  commonly  believed  that  an  abscess  is  not  unlikely  to  be  met  with  i 
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one*  or  this  kind.  But  I  amverydnu^Xful  about  sach  an  ornirrcnce,  unless, 
indeed,  the  [Mtient's  fatal  illnen  ha.s  gow  on  without  any  iiilemiption  fTotn 
the  date  tif  t)i«  arciclent.  I  am  not  siire,  however,  whether  there  may  not 
lomelimei  I>e  cons-iderabie  cerebral  diitiirliancc,  Uxting  fora  long  lime,  when 
the  only  dwcovcrahic  lesion  is  an  octiery. yellow  discoloration  froin  hniining 
of  the  under  surface  of  the  brain.  And  once  I  eiumined  the  Ixnly  of  a  mar. 
who  died  of  some  other  di^-'^te,  but  who  wa.s  sail!  never  to  have  re<'Overcd 
from  (he  effmrts  of  an  injury  to  the  head,  liavinjn  been  unable  e%'cr  afterward 
to  lake  s(imulant«  Kven  in  niDcleration  ;  and  in  that  instance  the  brain,  the 
membranes  and  (he  bones,  all  apfieared  to  l>e  thoroughly  healthy. 

Huguenin,  indeed,  alludes  to  ca»c*  in  which  j>cnon*  who  had  had  blown 
or  falls  on  the  head,  after  suffering  more  or  lest  severely  for  sexeral  months, 
or  «ven  for  )y^rs,  have  at  length  parlially  or  romjtletely  recovered.  And  hU 
opinion  is  that  they  depend  on  a  meningitis  of  limited  extent.  He  remarks 
that  the  chief  symptoms  are  headache,  giddiness,  and  other  subjective  senu- 
tions  of  a  distressing  character,  which  often  cau«e  the  patient  to  withdraw 
himself  from  society.  The  pupils  may  be  unequal  and  sluggish.  I  have  a 
case  of  this  kind  under  observation  in  the  person  of  a  buik  porter,  who, 
seven  year>  ago,  received  a  blow  on  the  hi-ad  from  the  heavy  door  of  an  iron 

ec  ;  ever  since  he  has  been  liable  to  a  poin  in  the  occipital  region,  vertigo, 
d  a  peculiar  light  feeling  in  the  head,  but  sometimes  he  is  free  ftwm  these 
symptoms  for  some  "'eeks,  "  'ITic  least  thing,"  he  says,  "  seems  to  affect  his 
head,"  so  that  he  can  lake  scarcely  any  stimulant.  Reading  often  makes 
him  feel  giddy ;  and  he  has  been  obliged  to  go  out  of  church  on  account 
of  iodcscribdblc  sensations  of  discomfort.  Once  he  complained  to  me  of  a 
numbness  in  the  left  side  of  his  head,  and  at  another  time  of  ciamp  round 
the  neck,  as  if  bis  collar  were  too  tight.  1  may  add  that  [he  optic  discs  arc 
normal. 

I  hare  found  ihc  bichloride  of  mercury  more  useful  than  any  other  medi- 
cine to  this  patient;  on  one  occasion  it  kept  off  his  symptoms  entirely  for 
abool  a  year.  He  has  also  taken  bromide  of  poiasium  and  the  ammoniatcd 
tincture  of  valerian  ;  and  a  blister  has  once  been  applied  to  the  back  of  the 
neck.  He  has  sci-cral  times  been  obliged  to  be  away  from  work  for  two  or 
three  weeks ;  and,  no  doubt,  the  rest  which  he  has  had  h^s  been  an  Im- 
porUnl  port  of  the  treatment. 

In  the  more  serere  cases  of  hydrocephalus,  similar  measures  appear  to  be 
the  beat  that  can  be  adopted  vrhcnevcr  its  presence  can  l>c  determined. 
Huftuenin  advocates  the  toniinucd  application  of  a  bbddor  of  ice  to  the 
head,  or  of  a  stream  of  cold  water,  for  weeks  or  even  months  together  ;  he 
also  recommends  periodical  leeching,  saline  purgatives,  and  small  doses  of 
chloral  for  Ihc  relief  of  pain.  The  bromides  be  has  found  useful,  but  not 
ibe  preparations  of  mercury  or  of  iodine. 

m  s.  Atrophv  or  the  BttAis. — Under  this  head  it  is  at  present  necessary 
to  include  two  groupi  of  cases,  which  in  some  of  their  clinical  features  have 
to  be  sharply  contrasted  with  one  another.  The  first  group  consists  of  a 
sotnewhnl  special  form  of  insanity  attended  with  definite  paralytic  symp- 
toms ;  it  is  for  the  most  part  studied  in  asylums,  it  occurs  chiefly  in  males 
and  at  a  particular  period  of  life,  and  there  is  reason  to  believe  that  it  ia 
generally  traceable  to  sexual  excesses.  It  differs  from  all  the  other  forms 
of  in^^nity  in  being  constantly  dependent  on  an  organic  change  in  the  brain, 
and  yet  the  change  in  i^uestion,  so  far  from  being  peculiar  lo  it,  teems  to  be 
no  leis  marked  m  the  second  group  of  cases,  in  which  there  may  be  the 
almost  variety  of  symptoms  or  even  no  symptoms  at  all,  and  which  include* 
adult  persons  of  all  ages  poboned  by  alcohol  or  by  lead,  as  well  as  old 
people  in  whom  the  atrophy  appears  to  be  a  mere  consequence  of  advancing 
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yfus.  Laslly.nnd  as  if  to  complete  the  confiinon  and  to  render  an  icoirM 
description  of  ihrtc  affections  impowiblc,  the  morbid  KpoenrAncci  thenutivn 
{MTOicni  many  diflTcrence!  in  individual  cawi,  and  1  doubt  wbeiber  Uiereki 
single  one  of  them  which  may  not  sometimes  be  wanting. 

u.  General   1'axalvkih  of  the   Insane.     Dtmtntia  parahtita.—'^\it, 
the  cxLcplion  of  a  slight  reference  to  it  in  the  works  of  Thomas  W'lUu, 
the    celcbr.ited   anatomist  and  ph)'siciaD,  who  died    in    1675,  the  eirlicct 
mcniion  of  this  disease  seems  to  have  been  mnde  by  another  t^nglithaaa, 
John   Haslara,  in  1798;  but  afterward  its  study  was  cs)iccially  taken  ujibf 
the  French,  and  the  Arvl  complete  account  of  it  '\!>  thai  which  wa*  [»b)iihed 
by  Calmcil  in  1836.     Uf  late  years  it  has  attracted  much  attention  tioih  m 
England  and  in  Germany,  but  even  Gricsingcr  refuses  it  an  imlqmileni 
position  in  the  nosology,  and  describes  it  in  achaptcr  on  theoom[^Kationtul 
insanity.     Yet  wre  shal!  find  that  its  s,ympioms  and  couree  arc  rcmarkaiily 
definite.     It  shows  little  or  no  tendency  to  shade  off  into  the  other  fonmor 
mental  disorder ;  it  is  not  apt  to  come  on  secondarily  in  persons  who  art 
already  the  subjects  of  chronic  insanity,  nor  does  a  relapse  of  mania  or  o( 
niLlancholia  ever  assume  its  characters.     It  is,  in  fact,  from   the  firtt,  dtv 
linguishcd  more  or  less  plainly  by  features  of  its  own.     The  im|>ainncai  of 
rouscuiar  power,  loo,  is  of  a  peculiar  kind.     One  could  not  m.ikc  a  grouei 
mistake  than  to  suppose  (liat  the  mere  association  of  hemiplegia  or  [uii^ 
plegia  u'ilh  unsoundness  of  mind  constitutes  paralytic  insanity.     'IliiKiiD 
Ziemsscn's '■  Handbuch"  the  article  on  this  disease,  which  is  writtco  bi 
Hitzig,  is  placed  away  from  those  on  the  psychoses  proper,  and  in  one  of 
the  chapters  devoted  to  organic  aUTeclions  of  the  brain.     Perbaps  the  bca 
name   for  it  is  tliat  which  he  uies,  namely,  progressive   paralysis  of  ibe 
insane,  but  in  this  country  it  is  commonly  called  "  General  Pamly^s  of  tbt 
Insane."  or,  more  briefly,  "General   Paralysis,"  or  sometimes  *'  Ucn*fnii» 
Paralytica."     It  constitutes  a  Urge  proportion  of  the  eases  which  in  popuU: 
(but  not  in  su-ieniifu-)  language  are  spoken  of  under  the  name  of  "  Soi^eniag 
of  the  Brain."     Its  importance  may  be  estimated   from  the  fact  that  in 
sonie  lunatic  asylums  as  many  as  one  in  four  of  all  the  male  pAtieais  att 
said  to  sulTer  from  it. 

The  persons  most  apt  to  be  attacked  by  general  paraiysU  arc  okb 
in  the  prime  of  life.  The  proportion  of  males  10  females  is  varioodf 
slated  by  writers ;  some  give  it  as  eight  or  even  ten  to  one,  others  tt  •"» 
higher  than  two  10  one.  Dr.  Blandfonl  olwerves  that  the  women  who  ull 
victims  to  tins  disease  almost  all  belong  to  the  lower  classes,  whereas  ii  it 
commonly  seen  in  men  who  have  been  highly  educated  »nd  who  po«cs 
powerful  frames  and  liandM>me  Cii-e» — men  who  have  enjoyed  life  and  livtd 
hard-  According  tu  Mr.  .\uslin  the  subjecix  of  it  are  geoetaUy  laic  cost' 
plexioncd  and  thin  skinned,  with  blue  or  gray  cjes.  The  time  of  lift  d 
which  it  usually  <ic<  ur^  is  between  thirty  and  fifty  years  of  age,  and  panin- 
larly  about  the  middle  of  that  period.  In  persons  over  sixty  it  is  scaitdf 
ever  seen,  although  Mr.  Austin  refers  to  one  instance  in  a  man  aged  scveur- 
six.  1'hose  who  live  in  towns  and  citio  furnish  a  for  larger  pniportion  of 
caie!i  than  do  rural  populations. 

Cautts.~\\.  is  commonly  said  that  general  paralysb  differs  from  otha 
forms  of  in.sanity  in  being  less  frcii^uentty  due  to  inheritance  oreongevin! 
predisposition,  and  if  this  statement  iseorrect  one  vrould  railicr  ex|>eci  tbtfil 
should  be  traceable  with  corre.sponding  facility  to  iK()uired  conditions.  B<t 
there  are  considerable  JilferencCK  of  opinion  with  regard  to  i  la  exciting  came. 
Dr.  Bbndford  is  strongly  dispoied  to  attribute  it  in  most  eases  to  sexnal 
exceae-t.  He  does,  indeed,  admit  that  he  has  not  always  been  able  to  refer 
it  to  such  an  origin,  but  then,  as  he  >ay«,  in  m.irricd  men  there  ma;  be 
great  diffi::titty  in  ascertaining  the  fact,  and  an  amount  of  teauaJ  ioierc 
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which  lo  some  would  be  perfectly  harmlcw  may  be  very  prejudkial  to  others, 
if  they  are  posscwwtl  of  lew  natuntl  vigor  or  have  their  energies  fully  taxed  in 
other  ways.  Dr.  Ul.indford  speaks  of  having  seen  several  cased  in  men  who 
had  furmerly  been  dissifx^tcd,  or  who  when  no  longer  young  had  married 
wives  much  younger  than  themselves.  Dr.  Sankcy  found  that  at  M.tnwcU  a 
large  proiwrtion  of  the  women  affected  with  general  p.iraly^is  had  led  irrc^- 
lar  lives.  Oricsinger  is  rather  disponed  to  atirihme  the  disease  to  excessive 
mental  excitement,  but,  he  adds,  especially  to  ''  emotional  agitations."  Mr. 
Austin  says  (hat  it  commonly  follows  a  painful  moral  shock,  such  as  would 
be  caused  by  bankruptcy,  or  destitution,  or  might  arise  from  rcmorw. 
tlilzig  speaks  of  it  as  probably  resulting  most  frequently  from  the  combina- 
tion of  intense  work  with  venereal  excesses  and  indulgence  in  alcoholic 
beverages.  He  and  other  writers  also  mention  that  it  sometimes  follows 
injuries  to  the  head,  or  occurs  in  (hose  who  have  before  pascd  through  some 
Sicute  febrile  disease. 

S/m^^mt. — The  course  of  general  paralysis  is  commonly  said  to  be  divis- 
ible into  three  stages.  During  the  fint  period  an  alteration  in  the  character 
is  the  most  striking  symptom.  Perhaps  the  man  is  extrav.igant  in  his  expen- 
diture, making  presents  to  pcrsoas  of  whom  he  knows  scarcely  anything  ;  or 
he  may  be  dull  and  sulky  in  his  demeanor,  or  depressed  and  melancholy. 
So  far  there  is  nothing  distinctive  of  this  rather  than  of  other  forms  of 
insanitv,  but  what  is  peculiar  is  an  impairment  of  memory.  Dr.  Btandlbrd 
— from  whom  I  lake  most  of  the  details  in  regard  to  the  symptoms  of  the 
disease — yij-s  that  swch  a  patient  Is  regardless  of  appointments,  forgetful  of 
the  time  of  meals,  of  ihc  hour  for  going  to  bed  and  the  like.  He  cornea 
and  goes,  scarcely  noticing  those  about  him.  giving  absurd  and  conflicting 
ordcra  to  his  servants,  and  falling  into  a  jiassion  if  they  arc  not  instantly 
executed-  He  neglects  his  business,  and  is  careless  and  indifferent  lo  things 
which  formerly  interested  him.  When  he  takes  up  a  new  scheme  bis  interest 
in  it  soon  (lags.  He  may  commit  indecent  actions,  but  if  he  exposes  his 
person  he  often  aeeras  to  be  half  unconscious  of  what  he  is  doing ;  or  he, 
perhaps,  commits  assaults  upon  women  in  a  foolish  manner,  without  regard 
to  opi>ormnity.  place,  or  consequences.  He  sleeps  badly,  eats  irregularly 
or  voraciously,  and  drinks  to  excess,  from  inattention  and  forgeiiing  how 
much  he  has  already  taken.  He  cats  hastily,  and  is  apt  to  spill  his  food 
on  his  dress.  He  is  neglectful  of  his  appearance,  and  his  costume  is 
often  unsuitable  for  the  oct^asion,  or  the  different  parts  of  it  are  incongruoiis 
with  one  another,  W  this  time  there  is  no  physical  change  which  can  be 
detected  by  the  eye  of  the  physician,  unless,  indeed,  the  pupils  are 
abnormally  small  and  lets  mobile  than  natural,  as  aiipean>  sometimes  to  lie 
the  case. 

It  is  of  the  utmost  importance  that  the  dbtinclive  chanu-lers  of  inci- 
pient general  paialy^s  should  be  well  known  to  the  physician  and  the 
general  practitioner,  «nce  tliey  alone  are  likely  to  see  the  t>atient  at  this 
period  of  his  disease.  The  early  j'tage  i:t  nut  of  long  duration  ;  uHer  a  few 
wrcelcs,  or  at  the  end  of  a  month  or  two,  further  symptoms  develop  them- 
selves,  and  the  patient  becomes  manifestly  insane.  The  delusions  which  he 
now  exhibits  are  in  certain  res|>ects  peculiar.  They  are  almost  atwa)-s  con- 
nected with  ideas  of  colossal  size,  or  magnificent  wealth,  or  extmva^'ant 
numbers.  He  may  say  that  he  can  walk  too  leagues  in  a  day,  or  write  loo 
tragedies  and  looo  poems  in  the  same  ngiace  of  lime  ;  or  that  he  is  going  to 
make  his  fortune  by  buying  itp  all  the  joint-stock  banks;  or  that  he  i.t 
about  to  marrv  the  Queen  and  all  the  princenes.  French  writers  give  to  this 
form  of  insanity  the  name  of  mtiiivmanie  dft  j^niiftiri,  but  it  U  to  be  noted 
that  these  ''  large  deliiMons"  are  not  maintained  from  day  to  day,  nor  are 
tbey  con«).tent  with  one  another.     In  fact,  in  spite  of  his  eager  excitement. 
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the  patient's  mental  condition  conlinno  to  be  one  of  progKsnve  itcsj. 
He  b  cxtraordinsTily  seir-saiisticd,  full  of  idea«  of  grcntneo,  imponiKc. 
and  ncht.'s,  but  he  takes  no  notice  of  the  fan  that  the  lubc-e  in  vhicb  be 
believes  himself  to  reside  is  really  a  lunatic  aiylum,  and  that  the  gmi  nttn 
whom  he  supposes  to  surround  him  are  mad  people  like  himtelf  T 
in  reality  cares  much  less  about  being  placed  under  restraint  than 
oiher  insane  patients.  In  some  instances,  indued,  the  delusion*  ircagl 
of  such  a  kind,  Dr.  Blandford  mentions  that  one  uf  his  patienb  ti 
he  was  goin^  to  be  arrested,  that  people  were  about  to  injure  him,  that 
were  malii^nmg  and  would  rob  him.  Vet,  although  his  symptoim 
resembled  those  of  melancholia,  this  man  was  often  cheerful  and  talkUin 
he  was  very  vain  of  his  appearance  and  exceedingly  fond  of  his  food. 
Blandford  also  notes,  as  instances  of  ordinary  delusions,  that  one  puicnl 
believed  himself  given  over  to  the  devil,  another  thought  that  poison  *« 
put  into  his  food,  and  a  third  (hat  he  had  committed  sins  too  enormous  to  be 
forgiven. 

This  second  stage  of  general  paralysis  is  further  characterized  by  certain 
physical  symptoms  which  must  be  carefully  looked  for.  'ITie  earliest  of  tbm 
lA  commonly  a  defect  of  articulation,  an  indistinctnes?  or  thicknessof  speech, 
or  a  hesitation  in  the  middle  of  a  sentence,  of  a  tendency  to  substitute  bt 
the  proper  word  another  of  which  some  Icttefs  arc  the  same.  The  toogw, 
when  protruded,  is  tremulous,  that  is,  it  not  merely  shows  a  fibrillar)-  uefttn 
— which  is  often  observed  in  persons  who  are  in  perfect  health  if  they  ire 
nervous  or  anxious — but  it  o^citUles  irregularly  to  and  &o,  ai>d  canM 
be  held  quiet.  Sometimes  the  lip»  are  seen  to  ()iiiver,  as  they  do  in  perwnt 
at>out  to  burst  into  tears.  Mr.  Austin  also  says  that  the  mouth  is  genenllr 
cloicd,  that  the  lipnare  compresaed,  and  that  the  upper  one  is  straight,  in 
natural  curves  being  obliterated.  The  pupils  aie  almost  always  UQei|nl, 
and  they  are  slu^x'^h.  In  some  ca.ses  the  gL\it  becomes  altered,  the  legsaR 
not  lifted  properly,  tlie  patient  walks  stiflly,  or  straddles,  or  shambles  aloii^ 
and  stumbles  over  any  obstacle  in  his  path.  The  movements  of  the  haodt 
anil  arms  may  abci  be  impaired  ;  Cricsinger  speaks  of  them  as  bnot 
"stiff;  "  objecti  are  gnLt[>ed  convulsively  and  afterward  suddenly  alloxo 
to  Cill.  Dr.  Mackenzie  IIa<-on  has  pointed  out  that  an  i'mporttM 
indication  of  the  disease  at  this  stage  is  an  alteration  in  the  character  of  the 
handwriting;  it  bei-omei  tremulous  and  uncertain;  sometimes,  too,  wiii 
are  omitted  from  the  sentences  which  the  patient  writes,  or  the  same  sentence 
may  he  written  over  and  over  agiia  ;  or  the  whole  may  be  an  incohcwii 
jumble.  All  these,  however,  are  indications  of  mental  raUier  than  of  bodily 
failure. 

In  almost  all  cases  one  or  more  fits  occur  during  this  period  of  (he  diaear. 
Th««>e  may  be  of  various  kinds ;  the  jatient  may  become  profoundly  fona- 
lose,  with  complete  juiralysis  and  anaesthesia  and  abolition  of  reflex  ino*«- 
meats,  and  in  ■nwh  an  attack  he  may  die.  Or  he  may  be  less  ict^f 
insensible,  with  lorn  of  |*ower  alTecting  one  side  only.  The  paralysis  is  ofin 
very  transitory,  disapi>earing  in  a  few  hours.  Mr.  Austin  was  impresn) 
with  the  belief  that  seizures  of  this  kind  were  u^en  direct  results  of  the  acca- 
mulaiion  of  scybaU  in  the  large  int»tine,  and  tliai  the  administration  of 
purgatives  and  enemata  was  very  efhracioiM  in  remuvinf;  tlie  hemiplegia.  Or 
the  fits  may  be  more  or  less  distinctly  epileptiform,  and  theite,  again,  an 
often  directly  fatal,  ax  in  the  case  of  a  man,  aged  thirty-seven,  who  diedi* 
Guy's  Hospital  in  1855.  I^Axtly,  the  patient  may  be  attacked  with  cooni- 
sions  alone,  without  becoming  insensible  or  even  falling  to  the  grouiid. 

Persons  alTected  with  general  paralyns  in  its  secun<l  sta^  are  iho 
exceedingly  liable  to  paroxysms  of  rage  and  fury,  suruaviing  in  violence  thoK 
that  occur  in  any  otner  form  of  insanity,  except,  indeed,  those  which  ace 
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clicked  to  b«ar  a  more  or  lem  cloac  relation  to  epilq»y.  Even  in  an 
syluin  such  patients  cau»c  uniixual  anxiety  aind  trouble  to  those  responsible 
'  for  iheir  safety,  and  all  writcn*  arc  agreed  ihnl  it  i*  scarcely  ever  justifi- 
able to  allow  thctn  to  rcmiiin  in  the  hand.-f  of  friends  or  rrlaiions  at  this 
period  of  the  disease.  Dr.  Blandfoid  remarks  that  these  are  the  persona 
who  sometimes  get  iheir  ntw  broken  by  attendants  before  they  can  be 
nutsicfcd.  They  may  make  the  most  deipernle  efforu  Iocsca]>e  ;  or  they  may 
tear  up  their  bedding  and  clothes  and  go  about  naked.  They  are  often 
horribly  filthy  in  thi-ir  habits. 

But  alter  a  vanabk-  period,  a  week,  or  a  month,  or  a  longer  time,  these 

I  violent  symptoms  commonly  pass  off.    The  patient's  condition  may  even 
improve  so  much  that  he  i\  able  to  leave  the  asylum.     The  disease  is  then 
■omclimes  said  to  be  cured,  but  all  writers  arc  agreed  that  permanent,  com- 
plete recovery  is  the  rarest  powibtc  event,  and  almost  all  of  them  deny  that 
n  ever  occurs.     Dr.  Blandford  sayK  that  he  has  kno«-n  some  persons  alfec ted 
with  general  paralysis  who  were  able  to  live  with  their  families,  to  spend 
their  money  without  extravagance,  and  to  write  long  letters  without  mis- 
stakes,  detailing  iheir  travels  and  amusements ;  but  he  adds  that  he  has  riot 
net  with  one  case  in  which  the  patient  was  cajtable  of  work  or  biisinea&. 
lie  friends  and  relations  of  such  persons  notice  a  childishness  and  sjownen 
intclligeitce  in  them,  and  if  they  attempt  to  resume  their  former  oci.ii|Ja> 
lions  they  break  down  and  have  again  to  be  placed  in  conlinement.     The 
ily  exception  to  this  rule  that   I  have  met  with  in  my  reading  is  a  caae 
elated  by  SchQle  {"AUg.  Zliihrift,  f.  Ptythialrie"  xxxii). 

There  are,  mdced,  many  cases  m  which  no  improvement  lakes  place. 
The  palicni's  mental  conditioii  gradually  iwis«:s  into  one  of  dementia,  hi.t 
bodily  state  into  one  of  complete  paral)'si».  ilis  notions  of  magnificence 
may  tontinuc  a  lilile  longer,  but  his  under.!nnding  and  memory  soon  brcoroe 
altogether  d«troyed.  His  s|wcch  cannot  now  be  understood  ;  his  power  of 
SWRllo«ing  is  very  greatly  impaired.  His  hands  tremble  so  that  he  cun 
scarcely  hold  anything  in  them  \  and  it  is  ai  much  as  he  can  do  to  shuffle 
about  the  garden  with  the  aid  of  an  attendant.  Sometimes  he  sits  and 
grinds  his  teeth  for  hours  together,  making  a  hombic  noise. 

This  state  of  alTairs  leads  up  to  a  latal  termination  which  is  very  seldom 
king  delayed.  Writers  are  not  entirely  agreed  as  to  the  average  duration  of 
the  disease,  but  all  say  that  it  is  short.  According  to  liitzig  the  majority 
of  patients  die  in  from  fifteen  to  thirty  months  after  their  admission  into  an 
asylum.  Calmeil  and  Griesinger  s])eak  of  the  ordinary  course  of  general 
paijalysis  as  coming  to  an  end  within  a  ircriod  of  from  several  months  to 
three  yeai^.  But  the  last-named  writer  alludes  to  excejilional  cases,  in 
which  life  was  sustained  for  as  long  as  ten  years  ;  and  Dr.  Blandford  men- 
Hons  particularly  the  case  of  a  baronet  of  large  fortune,  on  whom  a  commu- 
sion  of  lunacy  was  held  in  1858,  when  he  wo-s  suffering  from  this  form  of 
insanity,  and  who  was  alive  in  1870.  I'his  observer  says  that  in  his 
experience  the  average  duration  of  the  disease  has  been  considerably  longer 
than  (hat  slated  by  Griesinger,  the  reason  being  that  his  patients  have  all 
been  in  a  position  to  have  the  best  food  and  nursing. 

Indeed,  the  immediate  cause  of  death  is  commonly  something  which  may 
almost  be  termed  accidental.  One  way  in  which  it  is  often  brought  about 
b  by  choking  ;  the  patient  goes  on  tilling  his  mouth  without  sw.illowing 
the  food,  until  it  gets  into  the  larynx  .-ind  trachea,  or  at  least  fills  up  the 
pharynx  so  as  to  obstruct  the  entrance  of  air.  Persons  suffering  under 
general  paralysis  should  always  have  their  meat  very  finely  minced,  and  an 
,.attendant  should  be  present  at  meal-times.  Another  way  in  which  death 
occurs  is  by  the  supervention  of  a  low  bronchitis  or  pneumonia  ;  if  overlooked 
at  its  conimenecmc-ni,  this  may  destroy  life  in  a  few  hours,     I  know  of  one 
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ca<c  in  which  the  patient,  a  noblrman,  had  been  for  his  lawtl  drive  in  ihc 
afternoon,  but  in  the  evening  ir»  noticed  to  be  o«l  of  Mrtx  ;  on  aiMcutUiika 
il  was  found  that  he  h;id  ]>nrtimonia,  and  next  muming  he  died,  Dl. 
lilsndfoTd  remarks  thai  persons  aflfceted  with  general  iianil)in«  arc  i\np 
more  feeble  in  cold  weather  i  during  the  heat  of  sinimer  iliey  nur  npit 
Strength  to  a  surprising  extent,  but  with  the  finl  (nxtt»  ihey  lall  ttaik.  ai 
arc  apt  to  sink.  Bed  sores  sometimes  seem  to  bring  about  the  lalaJ  termi- 
nation. 

Anatomy. — [  have  already  more  than  once  insisted  on  the  fact  thai  gcncnl 
paralysis  of  the  insane  dilTers  from  the  [>sy<:ho«e%  in  t>eiiig  consianilj-  attended 
with  morbid  changes  in  the  nervous  centres.  The,  indeed.  i«  admitted  bjriU 
obsen'ers.  but  unfortunately,  when  the  question  is  that  of  defining  accuMcly 
their  nature,  and  of  distinguishing  them  from  tho»e  which  occur  under  othn 
conditions,  there  is  by  no  means  the  tame  agreement.  Some  wrileti  h»c 
laid  much  strew  on  the  fact  that  the  pia  mater  is  often  abnormally  adhereU 
to  the  convolutions,  so  that  the  cortical  substance  becomes  torn  and  axtonxt 
a  ragged  appearance  when  nnK  attempts  to  strip  off  the  membrane.  B«i  is 
other  cases  there  is  an  excess  of  fluid  beneath  the  arachnoid,  and  the  pi) 
mater  can  then  be  removed  even  more  easily  than  from  the  healthy  brii». 
Thickening  of  the  arachnoid  has  now  and  then  been  noted  i  pac hymen ingint 
aod  hematoma  of  the  dura  mater,  and  increased  density  and  ihicknesof 
the  calv.ina.  The  absolute  weight  of  the  brain  has  been  said  to  be  drniio- 
bhed  ;  the  ventricles  arc  described  a*  being  of  unusual  siie,  and  their  epo- 
dyma  as  being  abnormally  thick ;  the  centrum  onde  is  said  to  be  pccularij 
fiaccid  when  exposed  by  the  knife. 

Some  of  the  earlier  observer*,  including  Calmeil,  described  the  cortical 
substance  of  the  brain  as  of  a  pcniliar  violet-rcd  color-,  W<.-stphal  >dmiD 
that  it  Komelimes  presents  this  apjxrarance,  but  he  says  that  in  otiiet  oks 
it  looks  remarkably  pale  and  faded.  And,  as  he  remarks,  these  variaticm 
probably  depend  simply  on  the  mode  of  death. 

Again,  the  ganglionic  cells  of  the  brain  ha%-c  been  found  alTectnlwich 
pigmentary  or  fatty  degeneration.  Hilizig  says  that  this  change  is  almos 
always  present  in  a  very  large  number  of  the  cells  ;  but  he  goes  on  to  quit 
Wcstphal  as  having  stated  that  similar  appearances  arc  observed  in  otln 
cerebral  diseases,  and  even  under  normal  conditions,  so  that  he  is  obliged  U 
add  that  it  is  only  the  extent  of  the  degeneration  that  can  be  regarded  b 
peculiar  to  general  paralysis.  Xjob,  commonly,  he  says,  cells  are  seen  whid 
are  swollen  out  and  sclerosed  ;  this  teems  to  be  in  accordance  with  ati  otea- 
vationof  Dr.  Major's,  who  '\\ionKcsi!iK(^^Wt$t  Riding  Aiylum  Rep.,"  voli.  b 
and  iv)  discovered  what  he  describes  as  an  hypertrophy  of  certain  cells,  thw 
being  abnormally  large  and  furnished  with  an  excessive  number  of  brancbcs- 
Some  have  thought  that  tlie  neuroglia  is  increased  both  in  the  gray  and  ia 
the  white  substance.  In  the  latter,  patches  of  degcneratioo  hifc  bM> 
observed,  of  the  kind  tenned  miliary  sclerosis. 

In  one  case  l>r.  Lockhart  Clarke  found  the  white  stib«1ancc  of  the  c«f 
rolutionsfuU  of  little  cavities,  of  round,  oval,  fusiform  or  crescentic  thatic. 
and  varying  in  site  from  that  of  a  small  jK-a  or  barleycorn  to  that  oi  a 
grain  of  sand,  so  that  the  cut  surface  looked  like  Gruyire  cheese,  or  cnocli 
of  bread.  These  vacuoles  were  doubtless  analogous  to  ihow  which  hait 
been  described  by  Dr.  Dickinson  in  other  diseases.  Most  of  them  ate  eini'l}. 
but  some  contained  the  remains  of  vessels  mixed  with  granules  of  hwio- 
toidin.  Probably  they  all  were  originally  perivascular  canals.  Duaps 
in  the  blood  \x-sKeIs  have  indeed  been  described  by  sonw  obsciiers  as  i»- 
portanl  features  in  the  morbid  histology  of  general  parat)'siB.  The  mili 
aitcrirs  become  dilated  and  tortuous,  and  present  twists  or  kinks  in  ihttr 
courx.    Their  nuclei  and  those  in  the  walls  of  ibe  capillaries  arc  fooii  to 
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ive  undergone  prolireralion.  Oranalca  of  fucrnaloidin  may  be  scatiered 
u|>oi)  ihdi  exterior,  and  they  may  be  affccied  wiih  &tiy  dcgcneraiion  or 
calcificalwu. 

Moreorer,  other  parts  of  the  nervous  system,  as  well  as  the  brain,  present 
mofbid  changes.  The  state  of  the  spinal  cord  has  been  especially  investi- 
gated by  Westphal,  and  he  has  found  that  its  posterior  and  lateral  columns 
are  oAen  extensively  altered.  In  the  former,  the  appearances  are  generally 
those  of  gray  degeneration,  exactly  like  that  which  constantly  occurs  in 
locoiuutor  ataxy.  I  shall  presently  have  to  discuss  the  relations  between 
the  two  diNcascs.     In  the  lateral  columns  the  appearances  arc  rather  those 

Ibf  a  chronic  myelitis,  [l  is  not  to  be  supposed  thai  such  changes  arise  by 
pie  extension  downward  of  a  morbid  process  which  had  commenced  in  the 
|Bricc]jlialon,  tor  Wcslphal  could  not  trace  the  affcclion  of  the  posterior 
eolmiios  above  the  commencement  of  the  fourth  ventricle,  nor  that  of  the 
lateral  columns  bc)'ond  the  lower  end  of  the  crura  cerebri.  ITiey  must, 
therefore,  be  regarded  as  of  independent  origin.  Indeed,  it  would  appear 
that  even  the  peripheral  nerves  fail  to  retain  their  normal  structure.  At 
leant,  the  sciatic  nerves  arc  said  by  Dr.  Lewis  ("  IVerl  Riding  Repots," 
vol.  v)  to  be  smaller  and  softer  than  natural,  and  leas  roundiNl  in  form. 
And  imdcr  the  microscope  he  was  able  to  detect  atrophy  of  the  nerve 
tubules,  with  overgrowth  of  the  connective-tissue  elements.  Again,  Bonnet 
and  Poincar^  have  pointed  out  that  the  great  sympathetic  ganglia,  especially 
in  tlie  cervical  region,  constantly  present  morbid  changes.  The  nerve  cells 
in  them  are  itcleroscd  and  pigmented ;  they  may  even  undergo  destruction 
to  a  con^derable  extent,  their  place  being  taken  by  3di|>ase  and  connective* 
tisnte  cells.  The  discoverers  of  these  appearances  believe  that  they  consti- 
tute the  starting  point  of  the  disease,  and  that  all  its  phenomena  depend 
upon  tltc  resulting  vasomotor  disturbances.  Bui  such  a  conclusion  seenu  to 
me  most  unlikely  to  be  correct.  I  should  rather  regard  the  changes  in 
question  as  affording  a  further  illustration  of  the  fact  thai  in  general  pa- 
ralysis the  nervous  structures  throughout  the  body  simultaneously  unilergu 
dt^e  miration. 

Diagnasii. — This  must  l>e  considered  from  two  points  of  view.  In  some 
cues  it  is  a  i^viestion  between  general  paralysis  and  the  psyi:hoi.et ;  in  other 
cases  between  it  and  the  various  forms  of  paralysis  dependent  upon  chronic 
alcotiolism,  brain  wasting,  or  other  dilTused  changes  in  the  nervous  centres. 
It  b  not  generally  dimcull  to  say  whether  a  patient  is  sufTering  from 
general  paralysis  or  from  mania,  even  at  an  early  Mage.  But  mistakes 
have  sometimes  been  committed,  from  its  being  sup|>o»ed  that  the  i>reience 
of  large  detuMons  Is  churicteri.-itji:  of  the  former  disease.  Thus  Dr.  Tlland- 
ford  mentions  the  case  of  a  gentleman  who  wanted  to  make  a  tunnel 
through  the  earth  tg  the  aiitipiKtcs,  and  who  thought  that  jicople  might 
live  a  thousand  yeant  if  they  would  l)athe  in  beef  lea  and  beer,  and  that  he 
should  be  able  to  |Uy  olT  all  the  mortgages  on  his  estate  by  a-aembling 
io,Qoo  perw>ns  in  his  park,  having  tliem  photographed,  and  selling  the  pho- 
tographs at  live  pounds  apiece.  But  it  was  clear  that  he  was  not  lut>oring 
tmdcr  general  [laralras,  for  he  did  not  .ilutter,  his  memory  wiu  iierfecl,  and 
(above  all)  he  had  had  a  similar  atuuk  some  years  before.  In  L^uei  of 
Ihut  kind  a  correct  diagnosis  is  of  the  greatest  importance,  JMCausc 
the  prognosis  depends  upon  it.  Tlie  opinion  wai  given  that  the  case  wa» 
one  of  mania  and  that  tt  might  i>ass  olT;  and  (he  sciuel  proved  the  cor- 
^ectne^sof  this  judgment. 

The  exceptional  ca»«  in  whii  h  general  paralysU  occurs  in  persons  at  an 
[advanced  .ige  may  l>c  very  difficult  to  di^tingtiish  from  tboite  of  .senile  demen- 
tia, unless,  indeed,  the  more  characteristic  symptom*  of  the  former  disease 
[are  well  pronounced.    The  childish  nature  of  the  delusion*  in  those  who  are 
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suffering  from  senile  dementia  coromoiiljr  lenda  aid  to  th«  duigoosii  ibi 
complaint  is  slower  and  more  unifonn  in  its  cotirsc ;  it  is  less  apt  lo  be  con- 
plicjited  with  eiiikptifomi  liu,  and  any  apoplectic  attacks  that  nujr  occur  an 
much  more  likely  to  be  followed  by  permanent  hemiplegia. 

Chronic  akonolism  sometimes  gives  riw  to  a  chain  of  symptoim  to  like 
those  of  the  less  marked  forms  of  general  jNimlyxi%  that  it  may  be  in^Moible 
to  m^kc  a  diagnosis  between  the  two  di.icase*  until  one  has  watched  the  ax 
for  n  litilc  time.  Dr.  Blandford  miya  ih.it  the  muscular  wcaknnsdocs  doc, 
in  alcoholism,  extend  to  the  muscles  of  articulation,  but  this  is  iocODsitKni 
with  the  statements  of  most  other  authoriiiet. 

Lastly,  there  m.iy  be  a  difficulty  in  di.siingxiishing  general  panit)-sis  bom 
some  affections  of  the  spinal  cord.  There  ate  caw^  in  which  an  iinpainntst 
of  musciilar  power  *hows  itself  some  months  before  any  psychical  sympiooi 
develop  themselves.  It  Has  even  l)ecn  n  'lucstion  whether  Ihc  disenc  atf 
not  sometimes  run  its  coune  without  being  attended  at  any  time  villi 
impainnent  of  the  mental  iiowcrs.  This  question  is  answered  in  the  Dcf*- 
tivc  by  alienist  ph)-sicians )  Inil  one  may  fairly  reply  that  those  Db»cr>>ni 
would  have  no  chance  of  seeing  .such  coses,  sup{ios4ng  them  to  occur.  It  is 
in  the  wards  of  a  general  hospital  (hat  they  must  be  looked  for.  But,  so  far 
as  I  jni  aware,  there  is  no  such  ca.sc  on  record.  Dr.  Wilks  has  publblwd  it 
the  "  Guy's  Hospitai  Reports"  (xvi,  p.  1(^4)  at  least  one  instance  in  which 
the  iiaiiciit's  mind  was  unaffected  while  he  was  under  his  care,  llie  paralytic 
symptoms  being  n-ell  marked.  But  he  had  only  been  ill  nine  or  ten  mooihi, 
and  I  think  that,  io  all  probability,  the  mental  symptoms  afterward  deid- 
oped  themselves. 

There  is  sometimes  a  special  difficulty  tn  distinguishing  general  para]^ 
in  its  early  stage  from  locomotor  ataxy.  Dr.  Wilks  rcktcs  that  two  phjii- 
cians — one  an  authority  with  regard  to  the  former  disease,  the  other  with 
regard  to  the  Utter — had  the  same  case  shown  to  them,  and  that  each  of  them 
pronounced  it  to  be  nn  example  of  the  malady  with  which  he  was  the  IDOR 
familiar.  The  explanation  seems  to  lie  in  the  fact  that  the  two  diseascsari 
not  infrequently  present  in  the  same  individual  at  the  same  time.  I  btn 
already  quoted  Westphal's  observations  as  to  the  occurrence  of  graydegtnt- 
ration  of  the  posterior  columns  of  the  cord  in  ca^cs  of  general  paralj'sis ;  ami 
that  writer  expressly  states  that  they  had  presented  the  ordinary  symptoms  of 
locomotor  ataxy.  As  far  liack  as  |86«,  Baillargcr  published  clinical  repcna 
of  five  cases  of  a  similar  kind. 

Treatment. — With  regard  to  this  there  is  unfortunately  not  very  nuifh 
to  he  said.  I  have  already  stated  that  in  the  early  stage  of  the  ditcan 
confinement  in  an  asylum  is  absolutely  necessary.  It  is,  indccil,  > 
question  whether  it  might  not  sometimes  nm  a  more  favorable  coune  if 
the  patient  were  secluded  at  an  earlier  period  than  is  usually  the  com.  Hii 
friends  and  relations  arc  but  too  apt  to  insist  on  his  having  amuscrocitt,  id 
take  him  to  the  seaside,  or  even  to  make  him  travel  about  ftx>m  place  10 
place;  whereas,  what  his  brain  really  needs  is  absolute  rest.  Among  medi- 
cinal agents  l>r.  Ulandford  speaks  very  highly  of  tincture  of  digititb  ia 
dosen  of  YTjXV  to  ni.xxx  every  four  hours.  He  saj-s  that  it  often  somIki 
such  ]>aiicnt%  wonderfully,  and  restores  them  from  3  stale  of  noby  turbulcwx 
to  one  of  comparative  rationality.     According  lo  Hitzig  ibc  appli 

of  galvanism   to   the  medulla  oblongata  is  sometimes  of  marked  t    

rarv  utility;  he  also  speaks  favor.ibly  of  iodide  of  potassium.  Hie 
bichlorick'  of  mercury  has  been  largely  used,  but  without  any  good  resdt. 
Dr.  Blaiulftitd  lays  stress  upon  the  imjxtriance  of  withholding  stimuUots, 
such  iu>  brandy,  while  there  is  excitement;  but  he  says  that  opium  and 
morphia  and  chloral  are  often  useful  both  in  the  early  and,  still  more,  in 
the  later  stages  of  the  disease.     The  same  writer  lays  stress  on  tlie  value  of 
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the  more  acme  symptoms  luve  passed  off,  tht  linciitnr  fcrri 
tidt  and  the  other  ptrparaliontof  iron  being  paritciil.irl)- serviceable, 
ichton  Browne  hxs  recently  {^' J&umal  ^  McUal Siiriur,"  1835) 
ed  tiro  esses  id  which  the  extract  of  Calabnr  benn  in  doses  of  a 
to  1  third  or  a  grain,  continued  for  nine  or  twelve  months,  appeared 
I  the  disease,  although  it  was  in  an  advanced  stage. 

Akr  F»rmt  ef  Alrpfhy  ef  the  Snun.—X  have  already  remarked  that, 
lpeOQtr:ul  with  the  definite  clinical  course  of  general  paralysis,  which 
t  it  chicfiy  seen  in  asylums  for  the  insane,  there  occurs  in  ordinary 
il  ptaciiicc  a  precisely  similar  atrophy  of  the  brain,  attended  with  the 
It  poeibic  variety  of  sym))tDnrts,  or  even  with  no  symptoms  at  all. 
AeelioD  lus  been  very  generally  ignored,  although  Dr.  Wllks  published 
ihKTvations  in  tcfcrence  to  it  in  the  "Jimrita/ of  Mental Scitnce'"  for 

But  thai  it  is  not  very  infrequent  is,  I  think,  cv'idcnt  from  the  fact 
nve  Ircfore  me  notes  of  no  less  than  fifty  cases  in  which  it  has  been 
in  the  [MHt-moncm  room  of  Guy's  Hospital  within  the  last  twenty 
and  that  number  might  be  considerably  augmented,  for  in  making 
tracts  I  selected  chiefly  the  more  striking  examples, 
wasting  of  the  cerebral  substance  is  characterized,  not  only  by  los 
hi,  but  also  by  an  obvious  shrinking.  When  the  dura  mater  is  turned 
ftcr  the  calvaria  has  been  removed,  the  smfacc  of  the  hctnisphcrcs 
pear  to  be  covered  with  a  gelatinous  substance,  which,  however,  is  in 
ttCfHyta  accumulation  of  serous  Ruid  in  the  meshes  of  the  pia  mater, 
B  out  as  soon  as  the  arachnoid  is  punctured,  leaving  the  membranes 
«1  and  wrinkled.  The  convolutions  arc  small  and  rounded,  and 
I  separated  by  deep,  broad  sulci;  the  ventricles  may  be  wide;  tlie 
KM  is  often  gunular ;  the  choroid  plexuses  have  undergone  more  or 
cystic  degeneration.  The  cerebral  substance  itself  iii  in  some  cases 
«  natural  looking.  But  in  otlier  instances  it  presents  patches  of 
ig.  either  thickly  scattered  throughout  the  white  matter  beneath  the 
itioiis  or  limited  to  the  baaal  ganglia.  In  an  old  man  of  xeventv- 
Me  |)ody  wa.1  examinL-d  in  ■  S76,  the  centrum  ovale  showed  Nmooth- 
CKvities  round  the  vesneb,  ojiecially  in  tho  neightiorhoud  of  the  gray 
I  SO  that  it  had  an  apjiearanre  like  that  of  Gruy^re  cheew; — exactly 
•  »a*  detcrdted  by  l.t)rkhart  Clarke  in  case*  of  genera!  iwralysi.i. 
*nOTbid  changes  of  this  kind  are  present,  the  minute  arteries  are,  as  a 
'^ttMelves  greatly  dUeased.  Nut  unrrci[tienily  they  are  10  thickened 
'Calcified,  that  their  cut  end«  stick  up  out  of  the  cut  surface  of  the 
••if  they  were  sg  many  little  bristles  embedded  in  it.  The  inem- 
'i  too,  are  often  thickened  and  oiKujue,  csticcially  over  the  hemi> 
'j  and  the  e]>cndynu  of  the  ventricles  is  granular.  It  would  be 
't  to  deny  that  tlie^e  but  aiii)carances  are  indicative  of  a  chronic 
Itatory  change,  rather  than  of  a  mere  atrophy  ;  but  they  certainly 
u  iKciir  in  tTAMO-  in  which  there  is  no  other  evidence  of  inflammation. 

caiues  of  atrophy  of  the  brain  vary  in  different  caies.  Sometimes 
ta  10  be  a  ttmle  ehuHge,  and  it  may  then  give  rise  to  no  obviotm 
|(ds;  the  old  nun  whote  hemispheres  resembled  Gruyire  chee^;,* 
id  to  have  been  perfectly  clear  in  his  intellect.  In  other  persons  of 
cd  years  however,  there  is  a  mure  or  levi  marked  failure  of  bu'.h 
Lad  body.  They  are  eccentric  or  odd  in  manner,  or  even  demented. 
'■  patient,  a  woman,  aged  sixty-eight,  who  wat  brought  tu  the  hospital 
•ctured  thigh,  il  is  noted  thai  she  got  out  of  bed,  splint  and  all,  and 
[1  walk  about,  with  the  result    that    the    limb  berime   gangrenous. 

1  ecBuV*  00  thU  coiuhtlon  ol  tiraln  by  Dm.  Sivi^e  and  W.  II.  While  ("  Pati. 
i.  axii*.  f.  t,  i8S3)._eu.] 
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Another,  a  man,  aged  seventy-four,  who  was  taken  in  for  bronchitis,  Aoni 
no  tjjecial  cerebral  symptoms,  exccpl  thai  he  persisted  in  [la.'isine  hiicnc*- 
atiuna  under  him.  Others,  agaio,  have  heci)  admiilcd  for  iniuries  dncw 
attemptn  at  suicide:  ft  woman  had  thrown  her^U  out  of  (be  windo*  od 
fiai'.ctired  her  spine ;  a  man  had  cut  his  throat.  Probably  many  cvei  <i 
this  kind  are  undislinguishable  from  those  of  ordinary  insanity,  id  wM 
the  brain  remains  pcifcci,  so  far  as  our  means  of  invesiigaticHi  enable « 
to  determine  its  state.  Nor  is  the  aiTection  confined  to  old  people ;  1  hm 
notes  of  several  cases  which  occured  in  persons  between  forty  axtd  &kj 
years  of  age.  Thus,  in  1867,  there  died  in  Guy's  a  man,  aged  foriy-niat, 
who  had  been  an  accountant,  bu[  who  for  some  time  had  been  unabte  la  it 
hU  work.  His  memory  had  failed  him,  his  speech  had  become  uncemii; 
he  wrote  badly,  and  he  spelled  his  entries  in  a  cheek-book  all  nof, 
Afterward,  however,  his  writing  was  correct,  but  he  formed  his  wotdsfny 
9,]owly.  ^^'hc11  speaking  he  would  lose  the  thread  of  his  discouDC,  aid 
would  vainly  clasp  his  head  with  his  hands  in  search  of  what  he  wanwd  N 
say.  For  two  or  three  days  before  his  death  he  lay  in  a  doze.  Ar  it« 
autopsy  patches  of  brown  discoloration,  breaking  down  in  their  eentTO,  •n 
fiiund  in  each  corpus  suiaium ;  the  cerebral  arteries  were  very  rigid  lad 
calcareous  ;  the  kidnc)s  were  granular. 

In  some  cases  of  this  kind  the  disease  advances  to  a  fatal  terminiM 
wilhio  a  few  months  of  its  commencement ;  ita  diagnosis  from  other 
affections  of  the  brain  ma)'  then  be  impossible.     There  is  ofu-n  a  nun 
less  complete  paralysis  of  some  or  all  of  the  limbs;  sometimes  eunn 
movements  or  jactitations  arc  present;  sometimes  epileptiform  seizures 
Headache  appears  not  to  be  generally  a  marked  symptom ;  biit  in  one 
it  was  exceedingly  seveic  for  the  last  six  years  of  hb  life,  and  uniniei 
for  three  ovonihs  at  a  lime. 

Again,  cerebral  atrophy  is  oflcn  the  result  of  chronic  ak&koiU 
A  large  proportion  of  those  who  die  of  delirium  tremens  have  watted  V 
but  that  disease  cannot  be  described  as  being  merely  aa  effect  of  the 
change  in  (juesiion,  since  in  some  cases  the  brain  b  found  \a  be 
healthy. 

Yet  another  cause  of  it  is  poisoning  by  Itad.     In  1863,  a  t.<nn|)osiior, 
thirty-four,  died  in  Guy's  who  had  been  admitted  for  colieky  symptom, 
who  afterward  became  almost  totally  paralyzed ;  the  convolution*  pf  the 
were  shrunken,  the  sulci  were  deep  and  cont.itned  an  csccm  of  fluid, 
ventricles  were  unduly  large.     Chronic  plumbism,  a,  Ih  well  known, 
times  gives  rise  to  epileptiform  convutiiious,  which  may  tw  Te[>catcd  at 
rals,  and  followed  by  delirium  and  by  a  fatal  coma.     I  believe  that  in 
of  this  kind  the  brain  is  always  found  wasted. 
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A1IIIE.SIVE  THKOUIKl^IS  OF  CEREBRAL  SINUSES. 
1IA:MA|-0MA  01    llUKA  MATER. 

Among  the  most  frequent  and  tbe  matt  fatiil  of  all  cerebral  diseases  are 
those  which  depend  on  mllamm;ilion  of  the  rocmhrancs  of  the  t>niin.  'iTicir 
study  has  bt-en  gnrailyMinjtlified  of  late  yeant.  Until  reccnlly,  it  was  usual 
to  dcM:nbc  sejiAraicly  an  "acute  inflammation  of  ihc  dura  m^tcr,"  an 
"arachnitis."  and  a  "meningitis"  leated  in  the  pia  malrr.  Ills  true  that 
various  diseases  of  the  t>one»  of  the  »ktill — such  as,  for  instance,  caries  of  the 
Icmporat^ — may  give  rise  to  ulceration  or  sloughing  of  the  corresponding  part 
of  the  dura  mater.  Hut  that  locid  affection  reipiires  no  special  notice  ;  it  is 
only  preliminary  to  (he  deveiojiment  of  a  dilTused  inflatnmniion  of  the  other 
membranes  or  of  an  abtcea  within  the  brain  ii»elf ;  and  upon  these  condi- 
tions all  the  clinical  and  pathological  interest  of  the  case  is  centred,  A^in, 
there  is  not,  so  far  a.%  (  am  aware,  any  diM:axe  that  can  be  said  to  be  strictly 
an  "arachnitis."  IHis  or  purulent  lymph  is  sometimes  foimd  in  large  quan- 
tity within  Ihc  cavity  which  lies  immediately  internal  to  the  dura  mater; 
and  I  shall  havclodcNtribe  iLt  pre.^ence  or  absence  inthat  space  as  constituting 
one  of  the  distinctions  l)ctwccn  two  different  forms  of  mcniugiiis.  Hut  the 
limitation  of  suppuration  to  a  siip))i.i^cd  serous  Mic,  without  implication  of 
the  pia  mater,  is  not,  1  believe,  known  even  lo  the  surgeon,  as  a  result  of 
any  kind  of  injury  to  the  skull ;  ami  certainly  the  physician  never  meets 
with  such  an  affection,  (f  the  anu:hnoid  were  [lerfeclly  analogous  with  the 
pleura  or  the  peritoneum,  we  should  iloiibttr*i  expect  it  to  be  liable  to  inflam- 
matory processes  attended  with  the  exudation  of  lymph  and  scrum,  and 
lescmbling  those  that  occur  so  commonly  in  the  other  great  serous  cavities. 
But  the  modern  anatomical  doctrine  W  tluit  no  such  analogy  exists;  the 
"  parietal  layer"  is  now  regarded  a.s  merel;^  the  epithelial  lining  of  the  dura 
mater;  and  the  "visceral  layer"  jis  nothing  hut  an  outermost  condensed 
stratum  of  the  pia  mater.  The  subdural  spAce — as  the  supposed  arachnoid 
cavity  is  noWcaltcd — is  believed  to  be  (oniiuned  outward  along  the  optic 
Dcrve,  just  like  that  which  is  termed  the  subarachnoid  or  "tubpial"  space. 
Forraetly.it  was,  of  course,  supposed  to  be  cut  oEf  by  a  reflexion  of  ihcaiBch- 
noid  membrane. 

Thus,  the  diseases  now  lo  be  descril>ed  are,  all  of  Ihcm,  forms  of 
mtmngitif.  They  all  are  seated  mainly  in  the  looic  titsue  of  Ihc  pin  mater, 
over  which  they  diffaw  thcntsclvcs  more  or  less  widely;  but  they  differ  much 
in  their  intcnstty,  and  still  more  in  their  causes.     One  of  them  is  attended 
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with  the  development  af  tubercles ;  another  occun  epidemically,  aad  <n^\ 
in  sln<rti)i»s  to  be  placed  wiih  the  fevers  ratlter  than  with  load  lesotuofl 
the  lirnin  ;  a  third  is  made  up  of  a  group  or  aflections  ttieimclve  refenUej 
to  a  variety  of  conditions.     The  most  common  of  ihero,  at  least  b  ihi|J 
country,  i^  "tubercular  meningitis;"   it   is,  indeed,  abMilutcly  the  itwtt 
frc<]iiKiii  of  all  organic  di%ascs  of  the  ncrvotis  ceniiet.     I  shall,  theidurt, 
dcM^ribeit  fit^t;  and  a^erward  X  shall  takcup,  iDsuccosion,  the  "epidrauc" 
and  thai  which  may  be  termed  the  "  simple  "  form. 

1.  TtmERcuLAR  MeNtyniTis. — II  is  a  curiotis  drcumsiance  that,  alll| 
this  diiiease  has  been  known  for  more  than  a  ccniur)-,  iu  real  paibolfl 
been   recognited  only  during   the  last  fifty  yean.     The  earliest 
account  uf  its  symptoms  was  published  in    176S,  by  Dr.  Robert  Whjtl 
man  of  great  eminence  in  his  day  in  Edinburgh),  under  the  name  of  1' 
of   the  brain ;    and  in  the  early   part  of  the    present    centtirj-  it 
generally  known    as  "anile    hydrocephalus " — n  designation  which 
rctaint-d  by  Sir  Thomas  Watson  as  recently  a*  1857,  ax  being  "so 
lished,  both  among  medi<;al  men  and  with  the  ptibli<:,  that  he  coald 
venture  to  propose  any  change.' '     He  was,  however,  well  aware  of  the  f 
first  jH)intcd  out  by  l^g^voinc  in  ifi3o,  that  the  essential  morbid  chaa|ej 
in  rr.)lity  ihe  pre!>encc  of  tiil>erclei  in  the  membranes,  the  fluid  within  T 
venlrirles  Iwing  quite  of  subordinate  importance.     And  as  inftin 
prodiiciN  alKO  are  generally  found  in  large  ijuantity,  the  name  of  tub 
racningiti.i,  tirtginally  Niig^esied  by  Bricheteau,  is  (ibvioittly  a  rery 
priatt^  (inc,  an<]  ha.t  now  met  with  univerea)  aixcptance. 

Afer/fui  /tnatDmy. — The  ap]>carances  found  after  death  vary  conwIenU 
in  different  <-a.-«t(,  and  in  diAerenl  pans  of  the  brain.  At  a  rule,  the 
marked  le^i»ns  are  fuund  at  the  ba-ie.  The  diamond -shagved  space  txMod 
by  the  optic  tracts  and  the  crura  cerebri  is  jicrhaps  filled  with  gcUlinoui 
purifunn  lymph,  and  a  similar  material  envelo|H  the  great  arteTie» 
from  the  circle  of  Willis  and  their  branches.  The  inflammatory  proces  I 
extend  along  the  Sylvian  figures  until  it  ocriipiew  a  great  part  of  the  1 
surface  of  the  hemisphere.  Generally,  however,  the  membranes  cov 
the  convolutions  show  no  obvious  trhanges  ;  their  surface  may  be  dry  1 
the  tiitci  reduced  in  sixe ;  but  these  are  merely  effects  of  prctiaire.  A I 
quantity  of  lymph  is  often  spread  out  over  the  pons  and  nKdulIn  oblon, 
and  it  may  be  traceable  in  the  subarachnoid  space  as  (ar  as  tlic  lo#er  eod( 
the  .ipina!  cord.  Almost  invariably  there  is  a  yellowish  nodule  iipM 
upper  .turfat-e  of  the  cerebellum,  close  to  the  oiicning  of  the  veins  of  iiiioA 
and  sometimes  the  vellum  inierpoMtum  and  even  the  choroid  plrxia 
infiltrated  and  thickened.  The  fluid  within  the  ventricles  h  incmwdj 
ciuaniity,  and  U  generally  rather  turbid.  Its  K[>ecific  gravity  may  Ik  i 
to  loto;  it  yields  a  more  or  le^s  di.ttinct  congiilum  on  boiling,  and  ex 
leucocyte*  under  the  microscope.  The  eiwndyma  is  often  granular, 
adjacent  parts  of  the  brain  are  u.4uatly  much  softened.  The  fomii  and  1 
sLi>ium  liicidum  may  be  almost  diffluent,  and  e^'cn  the  great  basal 
may  have  their  consistence  so  much  redured  that  they  fall  into  a 
pulp  as  suon  as  their  removal  from  the  skull  deprives  them  of  (he  supponf 
surrounding  sirutlures. 

These  clianges,  however,  are  common  10  other  forms  of  meningith  » ' 
as  thai   now  under  consideration.     What  is  special   to  the   latter  i> ' 
presence  of  more  or  less  numerous  tulicrclex.    If  there  are  but  few  of  tbc%l 
they  are  most  easily  recognised  in  the  Sylvian  fissures  or  in  the  foldi  <if  I^ 
mater  dipping  into  sulci ;   they  then  apficar  as  minute  gray  dots,  tdhentf 
to  the  smaller  arteries  or  to  delicate  Rlaments  of  connective  tissue.    Wh» 
they  are  abundant,  they  may  become  fused  together  so  as  to  cnsbm^  » 
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ttrterjr  in  a  granular  moas.  Some  ue  grncratty  fotind  cjLtcating,  nnd  their 
opaque,  jfcllowish  coloi  eiwhles  them  lo  Iw  mote  easily  iwrogniwd.  Cheesy 
aggregations  of  con«iileial>le  uie  may  be  found  embedded  in  punrorm 
lympli.  If  the  ttiliercIeK  are  prorcnl  in  verj'  large  n^imliers,  they  may  be 
seen  thickly  Mraitered  lu  railk-whitc  spotx  beneath  the  visoerxl  araLhnoid, 
cspecblly  »n  the  under  surbces  of  the  cerebral  lobes.  They  msy  also  be 
dcvclojKd  in  the  form  of  ver^  minute  trjinsparent  granules  upon  the  inner 
aspect  of  the  dura  mater  linmg  the  fossjc  of  the  base  of  the  »kull ;  and 
(according  to  Hitguenin)  l>etwcen  the  two  layers  of  that  membrane,  close  to 
nnall  twigs  of  the  middle  meningeal  artery.  In  the  vertebral  canal  ihey 
are  found  both  on  the  smooth  side  of  the  spinal  dura  mater  and  in  the 
arachnoid  space.  Within  the  ventricles  I  believe  that  they  occur  only  in 
the  choroid  plexuses.  They  sometimes  grow  from  the  summits  of  the  pro- 
cesses  of  the  pia  mnter  that  pass  down  between  the  convolutions,  appealing 
as  whitish-yellow  streaks  along  the  sm.ill  artvrial  branches  within  the 
cineritious  substance  of  the  cortex.  Ur.  Gee  mentions  a  case  in  which  the 
capilbry  vessels  throughout  the  whole  of  one  hemisphere  were  everywhere 
Studded  with  miliary  tubercles,  which  remained  after  the  softened  cerebral 
sabstanec  had  been  all  washed  away. 

In  one  instance  1  found  the  right  hemisphere  affected  on  its  convexity 
with  a  meningitis  which  appeared  to  be  clearly  associated  with  the  presence 
of  tubercle^,  but  the  left  side  of  the  brain  and  its  base  seemed  to  be  entirely 
free.  Iluguenin  describes  two  similar  cases,  in  each  of  which  the  aflectioD 
waslmiilcd  to  the  icrritonp'  of  onv  of  the  Sylvian  arlciies. 

The  hiMoiogical  characters  of  meningeal  tubercles  have  already  been 
given  at  p.  83  ;  and  in  discussing  the  theory  of  acute  tuberculosis,  I  have 
advanced  the  reasons  which  lead  me  to  think  that  the  disease  is  not  the  result 
of  any  infective  process,  nor  due  to  the  absorption  of  matter  from  cascom 
foci,  as  ts  believed  by  so  many  modern  pathologists.  1  have  also  remarked 
that  c^-en  if  one  leaves  out  of  consideration  the  scrofulous  glands  and 
similar  afTeciions.  to  which  those  observers  attach  so  much  importance,  one 
still  finds  that  tubercular  meningilit  scarcely  ever  occuis  as  an  independent 
malady.  In  almost  every  instance  it  is  cither  secondary  to  souk  chronic 
tubercular  disease,  for  which  the  patient  is  already  under  treatment,  or 
else  it  is  (as  Dr.  (Ice  says)  "merely  a  frasment"  of  a  ceneral  acute 
tuberculosis.  Kot  rarely,  it  is  both  consecutive  to  another  chronic  lesion 
and  associated  with  the  simultaneous  development  of  recent  tubercles 
throughout  the  body  generally. 

I  have  analyzed  one  hundred  and  twenty-four  cases  of  tuberailar  menin- 
gitis that  have  occurred  in  succession  at  Guy's  Hospital  since  1856.  Of 
ijiese  sixty-five  were  in  persons  under  the  age  of  twenty ;  fifty-nine  in 
persona  bet^-ecn  the  ajjes  of  twenty-one  and  sixty.  .Among  the  former 
there  were  thirteen  in  which  the  cerebral  affection  was  secondary  to  hip 
joint  disea&e  or  spinal  disease,  or  some  other  malady  capable  of  clinical 
recognition  :  among  the  latter  there  were  twenty-eight  such  i^aseit,  mostly 
of  pulmonary  phthisis.  In  eighty-six  of  the  one  hundred  and  twenty  four 
cases  there  were  miliary  tubercles  in  the  viscera  or  in  the  serous  membranes, 
somciimcs,  indeed,  in  very  sntall  nutnbetN,  but  often  in  such  abundance  that 
ibe  lungs  or  other  organs  were  said  to  be  "stuffed  "  with  them.  On  the 
other  hand,  there  are  a  good  many  instances  in  which  the  brain  alone  was 
examined,  or  in  which  t)te  state  of  other  jiails  h  not  mentional.  In  only 
nine  or  ten  of  the  wliole  number  is  it  diMinctly  stated  that  recent  tubercles 
were  present  in  the  pia  mater  and  nowhere  else. 

Anoilier  ()ue«ti<m — which  is  of  more  impurtance  in  reference  to  tuber- 
culai  meningitis  than  to  any  other  form  of  acute  ttilierculosiit — concerns 
the  relation  of  the  tutierctes  to  the  lymph  and  other  products  of  common 
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inflammaiion  that  arc  so  constanlljf  found  associainl  with  them.  The 
opinion  cx[>r«scd  by  Hiigiicnin  (in  Zicnisstn's  '■  Cyclopaedia  '*)  is  tioi  ibe 
miliary  granulations  arc  first  developed,  and  that  the  pia  mater  loleraln 
their  presence  for  a  time,  but  that  they  afterward  excite  a  procos  of  nx- 
lion  which  passes  on  into  infljmniation.  1  believe  that  Rillict  wastfcctm 
(o  propound  this  doctrine,  and  he  went  so  far  as  to  say  iliat  il»e  M-nlk^ 
prodromata  of  the  disease  were  cffecis  of  ihe  actual  "  depoaiiion  "  of  the 
lubercular  niaieiial.  Bui  as  Wilks  and  Moxon  have  pointed  out  if  wrii 
view  were  correct,  one  ought  somciimes  lo  discover  meningeal  lubercts  ii 
small  qiiantiiies,  unmixed  with  inflammatory  products,  in  those  oxs  ia 
which  acute  tuberculosis  destroys  life  by  invading  the  lungs  or  olher  or|3»: 
and  to  find  it  unattended  with  the  characteristic  cerebral  symptoms.  Id 
this,  ihey  say,  they  have  always  failed,  although  they  carefully  examined 
the  membranes  in  many  cases.  Moreover,  inflammaiory  changes  are  tiwiyt 
ptesenl  where  miliary  tubercles  are  found  in  large  numlwrs  in  the  lunjcs;  lit 
It  is  certain  thai  the  development  of  the  tubercles  iheraselves  is,  in  ndi 
cases,  Ihe  direct  cause  of  the  patient's  illness  and  death.  On  the  oifact 
hand,  one  sometimes  finds  lubenles  in  the  pia  mater  unattended  mih 
the  exudation  of  lymph  or  pus  in  any  appreciable  amount.  Bm  I 
believe  thai  in  such  cases  symptoms  resembling  those  of  tnliercular  metuD- 
giiis  have  always  been  ob.wned  during  life. 

I  have  met  with  two  instances  of  this  Vind.     One  occurred  in  a  woouo, 
aged  ihirty-iwo,  who  was  admitted  under  the  obstetric  physician  for  Dicta- 
tion of  ihe  OS  uteri  and  for  an  aixlominal  tumor  that  tumwl  wit  in  he  ihe 
omentum  indurated  b^  tuberculous  matter.  She  wasatiatked  l>y  hemiplepL 
coma,  ptosis,  and  delirium,  and  died  in  seven  day^.    In  making  tl>e  auiop7. 
1  found  that  the  brain  and  its  membranes  looked  heiilihy,  except  for  the 
presence  of  a  single  minute  granule  on  a  fold  dipping  into  one  ot  the  nild|| 
and  for  that  of  a  little  filmy  material  round  one  Sylvian  artery,  tvhidi  i 
absent  on  the  opposite  side.     So  slight  iras  this  change,  that  if  it  had 
observable  on  both  sides  I  should  certainty  have  pa!«e<)  it  by  ax  cinm 
of  further  investigation.     But  the  microscope  shoved  that  even  the  ippB< 
entty  healthy  artery  which  I  l>ad  set  apart  for  the  sake  of  com|nruon  Hi  ll 
distmct  growth  of  tubercle  aliout  it;  and  the  one  little  while  grain  in dtl 
pia  mater  was  actually  ca.<teating  in  the  centre,  its  ]>eripherv  being  made  191 
of  lymphoid  tissue.     The  case  shows  that  by  minute  investigation  it  i*  sobk-  1 
limes  poHiilile  to  trace  the  cause  of  fatal  cerebral  sympiona  to  a  lesion  tbitJ 
might  readily  be  overlooked.  1 

The  other  in^ance  is  that  of  a  man,  aged  fifty,  who  !>ec«me  mddeiijj 
unconscious  on  May  3d,  1876,  and  w»  brought  to  the  hospital  in  a  ititei 
coma,  with  sterlor  and  right  hemiplegia.  He  aflem-ard  ixirliativ  ncavtnir' 
and  on  May  ^th  lie  wa.i  sensible  enough  In  answer  (int^lions  [lial  weieftf 
to  him  ;  bul  m  the  following  night  he  w:w  attacked  with  another  61.  of 
which  he  di«l  in  twelve  hours.  1  found  tulnTrlw  thickly  scattered  aboW 
the  Sylvian  arteries  and  in  the  adjacent  jnrts  nf  the  pia  maier.  but  withctf 
any  lymph  l>eing  present;  both  lungs  coiuaincl  many  gray  clurten.  la 
that  case,  indeed,  it  is  jirobuble  that  the  tubercles  had  l>ecn  fomied  aOK 
slowly  than  usual,  for  it  was  slated  that  a  fit  had  occurred  ns  hx  hack  a 
twentytwo  days  before  the  man's  death,  and  that  afterv.-ird  be  was  alwan 
drowsy  and  stu|>id.  It  ought,  perhajK,  to  be  added  that  he  was  a  ffMj 
subject,  and  had  Bright'.<  disease  of  the  kidneys,  so  that  one  was  obliged  to 
take  into  consideration  the  ijuestiun  of  uncmia ;  but  I  came  to  the  rnodi- 
sion  that  the  meningeal  tubercles  were  the  cause  of  his  convulsive  seiieRf, 
believing  thai  tuber<:les  are  never  found  in  the  subarachnoid  tissues  w^lhM 
having  given  rise  to  some  cerebral  symptoms. 

AI>out  a  year  later  this  very  point  was  raised   in  a  trial  for  imiiilcr- 
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ri  SUunton,  ihe  wife  of  one  of  the  prisoner,  had  died  in  a  sute 
Incglert  and  cmacisiion,  which  led  to  su'^picioits  that  she  had  been 
or  poisoDcd.  The  mediirat  men  wiio  made  (he  po^i-niorlem 
niiuiion  expressed  it  as  [heir  opinion  (hai  death  had  been  due  lo  dejm- 
of  ftxxl,  and  yet  stated  that  ihcf  had  discovered  in  the  racmhiunea  of 
hrain  bodies  which  they  beheved  to  be  tubercles,  but  to  which  they 
ched  no  importance.  What  were  the  exact  appearances  is  uncertain, 
■  one  report  speaks  of  "  small  patches  of  rough,  millet -seed  like  de|io!iit  in 
meshes  of  the  pia  nuier,"  and  another  of  '•  a  small,  recent  patch  of 
ifym-nlor  deposit  upon  the  arachnoid  membrane  on  the  upper  [lari  of  one 
lere.  about  the  mm  of  a  fourpenny  piece."  The  h^^I)and  and  three 
;>crsoas  were  convicted  of  murder.  But  before  the  time  tixed  for 
inr  execution  the  Icadinf*  |uihologists  of  London  addressed  a  memorial  to 
K  Hwme  Secretary  and  the  lives  of  the  prisoners  were  spared.  If  there 
tally  wetv  tubercles  in  the  meninges,  their  presence  ought  certainly  to  have 
een  regarded  as  an  indication  that  the  immediate  cauitc  of  the  woman's 
eath  was  disease.  But  ic  is  to  be  observed  that  a  similar  conrtutiion  would 
trt  nere*arily  be  tenable  if  applied  to  a  small  •"  solitary  "  tiiberde  growing 
f  the  brain  subsiance  even  though  it  should  be  adherent  to  the  under 
utter  of  the  pia  mater.  I  have  already,  at  p.  wo.  meniioncd  that  Hurh 
[betdes  are  sometimes,  though  very  rarely,  foimd  in  the  bodies  of  thtisc 
bn  have  had  no  cerebral  symptoms,  but  have  died  of  some  other  disease. 
The  reader  may  perha|>s  be  disposed  to  doubt  whether  tubercles  that  are 
MrdtKDTCied  by  the  aid  of  the  microscope  really  possess  the  importance 
^fcwtgd  to  Iheni  in  the  lost  paracraph  ;  but,  just  as  in  a  ame  of  conrus- 
ya  of  the  l>rain  the  presence  of  obvious  ecchymoses  of  one  or  two  convolu- 
KL'*  (which  cannot  be  rcKirdcd  as  themselves  the  cause  of  the  fatid  symp- 

It)  IS  nevertheless  of  the  highest  signilicaDce  as  showing;  that  the  injury 
sufficiently  severe  to  have  produc'e<l  extensive  though  invliibtc  d.image 
lie  tmtirc  of  the  orKan,  so  it  would  seem  tlut  the  development  of  even 
Mnalle^t  tuliercles  in  the  pia  inafer  is  attended  with  changes  in  the 
bral  lisntcs  that  are  incomjutible  with  the  maintenance  of  life,  although 
knowled^  of  thote  chants  themselves  ts  as  yet  very  imperfect.  Kind- 
risch  speaks  of  the  miperficial  layer  of  the  cortex — patches  of  which  oficn 
main  sttrking  to  the  pia  mater  when  it  is  stripped  off— iw  infillmted  with 
ucocvtcx,  snd  Hugitenin  says  that  inflammatory  products  may  even  be 
und  in  the  white  sulMtance  of  the  hemisphere.  Indeed,  some  one  part  of 
X  brain  is  tww  and  then  foimd  in  a  state  of  welbmarked  yellow  or  red 
iftening.  I  have  notes  of  five  instances  of  this  th.it  have  occurred  at 
Ujr's  MnKjntal,  and  others  are  mentioned  by  Kindfleiisch  and  (Iiiguenin. 
[Iinclitnrs  the  softened  pan  ha.s  been  the  isbnd  of  Rcil  on  one  side,  some- 
incs  the  lemporo-sphenoidal  lobe,  or  the  front  of  a  lateral  half  of  the 
■ain.  In  one  case,  examine*]  by  Dr.  Goodhart,  no  granule  ma.tses  crmld  be 
Steeled  in  the  softened  [xirls,  but  "  the  tissue  was  very  fally  and  granular, 
id  the  nerve  fibres  seemed  to  have  undergone  deslruction,  Kcnrrely  any  of 
tern  being  visilile."*  The  "  white  softening  ""  of  the  rcntral  p.irts  described 
;  p.  S96  afipears  likewise  to  be  attended  with  a  mere  disintegration  of  the 
eurogltal  etemcntx  and  of  the  nerve  hbres,  no  exudation  cells  being  discover- 
llle.  I  mav  like  this  <ip{Mirtunity  of  remarking  thai  in  some  rases  no 
gninctilar  effusion  occurs,  and  that  the  fornix  and  septum  hicidum  then 
Kain  their  normal  consistence.  Certain  pathologists  have,  therefore,  sup- 
med  that  white  softening  a  a  mere  result  of  post-mortem  maceration  of  the 
frehral  sulntance.  Inil  such  an  opinion  is  untenable. 
ffata/  iittinpHt  Without  Titheretes. — In  coses  in  which  the  syinploms  and 
lursc  have  been  altogether  like  those  of  tubercular  meningitis,  the  mcm- 
ic>  at  the  base  of  the  brain  and  in  the  Sylvian  tissures  arc  sometimes 
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found  aficr  dcaih  with  vrcll-markvd  Mgns  of  inflnmiiution,  but  norvidtm 
(uberclc&.  Six  or  seven  aacs  of  this  kind  arc  to  be  found  in  Uw  reuxiU 
of  Guy's  Hospital,  but  in  all  of  them,  with  one  exception,  the  hop 
(and  often  other  viscera  as  well)  contained  miliary^  tubcrclo;  in  Ibe 
one  exceptional  instance  the  bronchial  gland^i  were  cstseous.  A  sul&iniltj 
careful  microscopical  observation  might  perhaps  have  cleared  up  the  tf  • 
cult)',  but  even  without  this  the  changes  in  other  parts  seem  lo  tnc  lobt 
conclusive  as  to  the  real  nature  of  the  disease.  Such  cases  are  cxuilf 
analoj;ous  with  those  of  the  so'called  ''pneumonic  phthisis,"  in  obich 
characteristic  tubercular  lesions  arc  present  in  the  larynx,  in  the  inttstkt. 
or  ebe  where. 

There  is,  however,  a  form  of  acute  basal  meningitis  in  whicJi  ncilkf 
tubercles  nor  scrofnious  changes  of  any  Vind  are  to  be  found  in  aof  pw 
of  the  body.  This  disease  is  described  by  Hugucnin  as  "  le/tfiwumnp^ 
infiut/nm."  He  relates  as  a  typical  case  iliai  of  a  fcnkalc  child,  Jgcd  eleta 
months,  who  died  in  the  fourth  day  of  an  attack  of  measles,  atienM 
with  ciinviilsions  and  other  cerebral  symptoms.  Flattening  of  the  codtoIo- 
tions,  injection  of  the  choroid  plexuses,  distention  of  the  ventricles  ud 
HOfti'ninK  of  the  central  parts  were  the  only  obvious  inorbid  appearanca. 
and  I  must  confcis  that  these  would  not  have  deterred  me  from  attribunt^ 
llie  aflet  lion  of  the  btain  to  the  measles,  but  ttic  microscope  showed  ihi! 
leii<:ocytes  were  prvscni  cvLrywhcre  in  the  pia  mater,  csjKcialty  at  the  bw, 
tlionKh  not  in  such  numl>ers  as  to  render  the  membrane  cloudy  or  opaque. 

A  stiikinf;  instanccoi  curred  at  Guy's  Hospital  in  1859,  whni  I  wasclinidl 
clerk  to  the  late  Dr.  Barlow.  A  boy,  aged  nine  and  a  half  ycar»,  died  a&a 
an  illncKi  of  twelve  days'  duration,  which  began  with  intense  headache  aoi 
ran  its  i-oursc  with  convulsions,  grinding  of  the  tcetli,  strabismus,  and  com 
Tliat  the  disease  was  tubcr<;ulaT  meningitis  was  doubted  by  no  one  who  aa 
the  child,  and  when  i)ic  skul)  was  opened  the  brain  looked  llattenvd.  »  if 
by  efTuMon ;  but,  except  that  its  tissue  wa»  soft  and  that  there  seemed 
a  slight  increa^  uf  the  fluid  in  the  ventricles,  no  nmrbid  changes  were 
covered.  There  were  no  tubercles  in  other  orKans.  The  real  (nthology 
such  rases  apiie.ir^  to  uie  to  l>e  still  doubtful,  tnit  they  make  it  nee 
tlutt  one  ^l1<}u^i  always  be  cautious  in  aisening  puiitivety  that  a  palioit  ii 
milTering  from  tubercular  meningitis  and  i»erhaps  tbe^  shomld  especial 
deter  one  from  (giving  an  .ttiHolutely  unfavorable  prognuus. 

^(tWaxy. — The  causes  of  tubercular  meningitis  are  tho«e  of  scroMoB 
affections  in  general.  Impure  air,  want  of  exercise,  scanty  food,  areatnacf 
(he  chief  of  them.  An  inherited  predisposition  is  an  im|Hmant  fartot  tn  in 
aetiology ;  ii  oflcn  atlaib.  tn  succession  several  children  of  the  »mc  \anaa 
at  about  the  same  a^es.  \Vhen  this  is  the  case  one  is  apt  to  jnippow  thM 
there  must  be  a  special  morbid  susceptibility  of  the  nervous  c«ntre»,  bat  il  il 
to  be  borne  in  mind  that,  although  ctinicjilly  the  cerebral  sym|>iom»  maUtill 
others,  yet  the  disease  is  almost  always  a  general  tuberculo^qx.  Thi>  fid 
also  seems  to  render  it  ver%'  doubtful  whether  emotional  exeiten>enl.  ovci- 
Sludy,  mental  shocks,  alcoholic  intoxication,  or  btowi  »|>nn  the  head  ru 
be  capable  uf  giving  rise  to  the  disease ;  at  lean  tt  would  urem  that  they  cm 
only  act  indirectly  by  lowering  the  geneml  health,  and  not  direetly  by  dis- 
turbing the  functions  of  the  brain.  Huguenin  alludes  to  two  rMen  in  «lud> 
intense  emotional  dcpre-tsion  was  followed  by  lut>en:ular  meningitis  ;  tn  ciM 
there  was  an  inter%'al  of  fourteen  days  before  the  complaint  set  in.  Tht 
patient  had  before  enjoyed  tolerably  good  health,  t>iii  at  the  jHut-iaoittm 
CKaminalion  it  was  found  that  there  wa.s  latent  jndmoiury  phthliH  of  oU 
date,  and  that  the  lungs  also  contained  miliary  tiiberclev.  Several  yuis 
ago,  a  little  boy  who  was  in  one  of  the  Mirsical  w.irds  at  Guy'»  Hosfiitil 
nffcriDg  under  disease  of  the  hip  joint  wa.i  pWed  under  chloroform ;  mm 
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:eTward  he  vks  seized  with  sickness,  which  caused  no  alarm,  but  next  day 
he  was  very  ill,  and  he  at  length  became  comatose  and  died  at  the  t-nd  of  a 
tonnifiht ;  lubcrculai  meningitis  was  found  lo  be  ihe  cause  of  death.  This 
was  no  doubi  an  accidcnul  coincidence,  and  so  was  another  ca^c,  that  of  a 
policeman,  who  atiiibutcd  his  illnc^  lo  overfatigue  in  attending  a  review 
in  Hyde  Park  in  June,  i860,  but  who  afterward  admitted  thai  lie  had 
prcviouily  been  complaining  of  pain  in  the  head.  Three  children  have  died 
in  Guy's  Hoapiut  in  wliom  the  exciting  cause  of  the  disease  has  been  sup- 
posed lo  be  a  blow  or  fall  upon  the  head  from  one  to  tliree  months  betbre. 
Thus,  unless  I  am  wrong  in  rejecting  the  doctrine  which  would  refer  tuber- 
cular meningitis  to  infection  of  the  blood  hy  abM^rption  of  cjueous  nuticrs, 
I  can  only  conclude  iliat  we  are  as  yel  ignorant  of  its  having  any  special 
exciting  cause. 

Sex  anJ Agt. — It  Is  acurious  fact  that  the  disease  is  much  more  frequent 
in  males  than  in  fcroales.  At  Guy's  Hospital  the  proixircion  has  been  as 
eighty  to  thirty-seven,  and  it  does  not  Mrein  to  have  varied  very  much  at 
different  periods  of  life,  although  Huguenin  »ays  that  below  fifteen  years  of 
age  the  preponderance  of  males  is  much  tnore  marked  than  in  adults.  The 
relative  fre<)uency  with  which  persons  of  difTirent  o^et  are  att;tt-ked  is  not 
yet  accurately  known.  There  are  no  hospitals  to  which  children  and  adults 
ate  brought  in  numbers  correiqMnding  with  iheir  ratio*  to  ihe  population  as 
a  whole,  and  until  pi»i-mu[tL-m  examinations  iKcome  univeriul  the  Ri-gis- 
trar-Gener.il '«  "  Refraris"  will  fail  to  <io  justice  to  the  liability  of  grown-up 
pentunx  to  tiil>ercular  meningitis.  It  is  stated  by  all  writcra  to  be  much  lesi 
common  in  infant.-i  under  two  years  than  in  older  children,  bill  Guenuiut 
met  with  one  case  in  an  infant  only  sik  weeks  old.  Tliree  (UL^es  have 
occurred  Mince  1854  at  Guy's  Hospital  in  infanLi  aged  mx  months,  ten 
tnonlhi,  and  one  year  respectively.  Of  avcK  Iwlween  two  and  four  yean 
there  have  been  fourteen  caies ;  between  nve  and  seven  and  a  half,  nine 
csucx;  between  eight  and  ten,  twelve  ra.ses ;  between  eleven  and  fifteen, 
eleven  cases;  between  sixteen  and  twenty,  sixteen  cases;  altogether  *ixty- 
five  ca.sc*  in  persons  under  Iwcnly.  Between  twenty-one  and  thirty  there 
have  been  thirty-one  cases ;  Iwtween  thirty-one  and  forty,  fourteen  case* ; 
between  forty-one  and  fifty,  eleven  cases;  between  fifty-onc  and  fifty-six, 
three  cases;  altogether  liny-nine  cases  tn  pc^rsons  above  twenty  years  of  age. 
Ciii'eal  Count. — The  symptoms  of  tubercular  meningitis  arc  not  essen- 
tially different  in  patients  at  difTcient  ages,  but  as  tbc  best  writers  iiave 
based  their  detcripttons  mainly  upon  observations  of  cases  occurring  at  .in 
early  period  of  life,  and  as  such  cn.ses  prrscnt  certain  minor  clinical  pecu- 
lurities,  I  will  first  limit  my  remarks  to  the  disease  as  it  is  seen  in  (hiUreH. 
^Bllflcrward  I  shall  point  out  what  features  undergo  modilicaiions  in  adults. 
^H  In  the  first  place,  before  any  definite  indications  of  cerebral  mischief 
^pevelop  themselves,  a  general  faihirc  of  health  is  often  observed,  which 
^^lay  last  for  several  weeks,  or  even  for  two  or  three  months.  The  symptoms 
^^which  arc  manifested  during  this  period  arc  termed  "premonitory""  or 
"prodromal."  In  the  well-known  work  of  Killict  and  Uaithci  on  the 
diseases  of  children,  an  admirable  sketch  of  (hem  is  given,  which  hasalTordcd 
materials  for  all  sub^e^jucnt  writers.  Pr<'bably  they  may  be  due  lo  two 
diSercnt  causes,  sometifnes  to  a  scanty  early  formation  of  tubercles  in  the 
longs  or  other  organs,  which  is  afterward  followed  by  a  more  abundant 
crop,  $0  thai  at  the  autopsy  a  few  of  ihcm  arc  found  cascating  while  the 
rest  are  still  gray ;  sometimes  to  the  slow  progress  of  a  chronic  scroAdous 
affection  of  the  mesenteric  or  bronchial  glands.  Foremost  among  them  is 
emaciation  ;  the  limbs  waste  and  lose  their  roundness,  the  ribs  and  the 
bony  processes  slick  out  beneath  the  skin,  the  muscles  feel  sofl,  the  skin  is 
and  flabby.     The  cheeks  often  retain  their  plumpoesa  of  outline,  so  that 
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ihe  loss  of  flesh  ia  first  observed  by  t!i«  nuree  who  dresses  and  unditsa 
the  child  :  but  the  face  becomes  pale,  the  eyes  are  dull,  and  there  it  i  mii 
of  anitiiation  in  the  countenance.  The  appetite  b  diminished  or  capfKioiii; 
thcfc  is  no  thirst.  The  bowels  are  disordered,  being  generally  constigsttd, 
but  with  intervals  of  diarrhcea  ;  the  ev.icuations  may  he  pale  and  offciuivc. 
The  disposition  and  the  temper  often  became  changed-  The  child  it  dill 
apathetic,  and  slow  in  its  movements;  it  is  eJisily  fatigued  by  Inwm,  ud 
quickly  lircd  of  toys.  It  may  be  fretful  and  peevish,  or  it  may  exhibit  i 
morbid  tenderness  and  alTection,  breaking  off  in  the  midst  of  i  gantto 
throw  itself  into  the  mother's  arms,  and  bursting  into  tears  if  the  dmU 
chock  the  imexpcclcd  display  of  emotion.  Headache  is  sometimes 
but  mote  freqiicnlly  the  complaint  is  rather  of  being  sieepy  and  tired 
wuniing  to  lie  down.  At  night  it  is  restless,  lying  with  the  eyo 
closed,  rousing  at  the  slightest  noise,  and  being  uoable  to  sleep  with  a 
in  the  room  ;  or  it  may  grind  its  teeth,  and  start  or  cry  out  with  alarm  tc 
its  dreams.  Whether  fever  is  commonly  present  is  doubtful.  Dr,  G*c 
speaks  of  fcverishness  in  the  evening,  but  he  adds  that  he  know*  of  no 
thcrmometric  obaervaiions,  and  that  thf  most  careful  mother  often  fails  to 
observe  any  heat  of  akin  until  the  period  of  prodromala  has  pas>«J.  He 
sugcesta  that  the  presence  of  a  remittent  elevation  of  temperature  mtj 
perhaps  serve  to  indicate  that  the  formation  of  tubercles  has  sciufllly  com- 
menced, and  that  the  child  is  not  merely  in  a  state  of  dcpfcswd  heillb 
such  a:*  might  be  anteoedeni  to  their  devdopment ;  but  the  difficulty  Ktn 
to  me  lo  be  that  Trifling  disorders  of  the  stomach  and  boweb  so  easily  noK 
feverishnes*  in  children. 

I  have  already  implied  that  premonitory  symptoms  do  not  always  oocw, 
but  Dr,  Gee  says  that  among  twenty-six  eases  collected  by  him  there  w(w 
only  two  in  which  they  were  not  noticed.  Their  duration  is  very  vsraU^ 
sometimes  not  more  than  a  fortnight  but  generally  longer.  ai>d  IKHIIdI 
then  even  as  much  a-i  four  or  six  monthit.  They  may  subside,  and  Ibt 
chitd'>  health  appear  to  improve,  before  the  di.wue  breal»  out  in  a  cianc 
teristic  form.  What  is  [>«  uliar  to  the  actual  "invasion"  of  luberttbr 
meningitis  i.t  that  its  further  course  i-s  limited.  In  marked  contrast  lolbt 
uncertain  length  of  the  prodromata,  I  believe  that  life  is  never  prolong 
much  beyond  twenty-one  days  from  the  occurrence  of  the  earliest  invaiM 
symptom.  The  only  apparent  exception  to  thiit  nile  that  I  knuwofuto 
caaes  in  which  one  or  more  "solitarj-  "  tubercles  (of  the  kind  described  It 
p.  3^5)  had  l>een  developing  themselves  in  the  brain  before  the  comiDenct- 
ment  of  the  meningeal  affection. 

The  !iymptom  that  first  excites  terious  alarm  ts  most  oflen  the  occurrence 
of  repeated  vomiting.  Sometimes  the  child  t>  uck  only  when  it  takes  food, 
sometimes  it  brings  up  bilious  m.itlers  even  though  it  may  have  sursltoved 
nothing.  The  sickness  generally  lasts  for  two  "r  three  days  only, '"'~^ 
may  go  on  for  a  week.  If  it  once  ceases  for  twenty-four  hours,  it 
returns.  In  some  cases  there  is  no  vomiting  for  the  lir^it  day  or  two ; 
then  it  is  altogether  absent.  The  symptom  which  then  mo^t  rre<)aently 
in  the  disease  is  a  convulsive  scimre,  more  or  lew  completely  c^m! 
in  character.  In  one  instance  mentioned  by  Dr.  Gee  there  was 
ricidiiy  which  recurred  several  times;  in  another  the  attack  took  the: 
of  temjiomry  tinconsiiousness.  In  a  single  one  of  his  v^i^es  (ti 
in  number)  the  invasion  wa*  marked  neither  by  vomiting  nor  by  convi 
but  liy  a  rather  sudden  increase  of  the  headache,  drowsinon,  and 
which  had  existed  during  the  premonitory  sta^e. 

Severe  iiairi  in  the  head  is  now  almost  inv.-irwbly  present ;  Ihe  rWi 
keej«  its  handu  pressed  against  the  forehead,  or  may  go  on  ntUtttg  I* 
scalp,  first  in  one  place,  then  in  another.     From  lime  to  time,  when  eiutf" 
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itiohs  occiir,  he  perhaps  calls  om,  "  Oh,  my  head '. "  Trouiiseau  lays  stress 
on  a  pefuliar  inanicubte  "  hydrocephalic  cry."  which  is  sometimes  heard 
from  ihe  *'ery  beginning  of  the  disease,  sometimes  only  toward  the  end  ;  he 
describes  it  as  a  single,  sharp,  loud  sound,  like  that  or  a  person  exposed  to 
some  sudden  danger;  il  may  be  repeated  evcr>'  hour,  or  every  five  mintites, 
for  several  day*  together.  Rilliei,  on  the  other  hand,  declares  that  this 
symplom  is  neither  frcoueni  nor  special  lo  meningitis,  and  Dr.  Gee  agrees 
with  him.  For  several  aays  there  may  be  no  marked  iMipairmcnt  of  the  in- 
telligence ;  the  child,  perhaps,  continues  to  talte  part  in  rational  conversation, 
but  his  answers  may  be  rather  slow  and  his  raemor>'  and  powvr  of  perception 
soioewhai  iropaired.  He  i»  apt  to  lie  in  a  drowsy  state,  half  asleep,  with  his 
eyes  staring  vacantly,  and  then  he  may  go  on  talking  senselessly  to  himself, 
or  repeating  some  paiticiilar  phra.se  over  and  over  again,  or  singing,  whis- 
tling, sho4iting.  The  piipiU  are  often  sluggish,  and  very  commonly  one  of 
them  is  larger  than  the  other.  A  tendency  to  squint  is  another  early  symptom 
of  very  frequent  occurrenee.  Troiiweaii  relates  one  case  in  which  there  waa 
a  transient  unilaienl  hemiopta ;  the  child  was  sitting  near  a  window  when  it 
called  out.  "  Oh,  mamma,  look  at  that  little  boy ;  be  has  only  half  a  blouse 
and  half  a  face!" 

Such  are,  at  a  rule,  the  symptunw  of  tubercular  meningitb  for.  perhaps, 
eight  days  after  its  invasion.  Durinf^  this  jieriod — which  is  soiuetimcs  not 
very  aptly  callwi  the  "^.tage  of  brim  irritation" — there  is  more  or  less 
fever,  ihe  evening  temijeratiire  rising,  perhaps,  to  102*  or  103°,  while  in 
the  mornings  it  may  l>e  101°  or  100°,  or  even  not  abhvc  normal.  The 
pulse  may  be  a  little  ipiicken^l,  or  n.-itiir.xl,  or  slower  than  natural ;  some- 
times il  is  irregular,  l>eing  ejuMly  made  more  rapid  by  tlie  slightest  excitement, 
or  even  t>ecoming  so  without  any  obvious  cause.  The  frequency  of  the 
KSplraiioiU  b  generally  lint  little  altercil.  ConMijUtion  of  the  bowels 
a  almoU  always  present.  The  tongue  may  be  furred,  but  it  is  sometimes 
alinos<  clean. 

When  about  eight  da^  have  pasted,  the  condition  of  the  little  patient 
uodci|;oes  a  <:hange,  which  now  and  then  ap])Caix  to  lie  alm<»t  sudden,  hut 
more  often  lakei  pbce  gradually ;  and  its  most  striking  feature  is  a  lots  of 
coRSciousneM) ;  and  the  period  which  follow*  has  been  ralleil  the  "stage  of 
presHire.  "  The  child  now  ceases  lo  take  notice  of  anything  thai  goes  on  in 
the  room.  It  commonly  lies  on  one  side,  curled  up  with  the  knees  drawn 
close  lo  the  abdomen,  and  the  hands  folded  over  the  genital  organs.  Some- 
limes  the  head  i%  drawn  lurkwiirrl  and  Ihe  muscle?  of  the  na;>e  nf  the  neck 
may  then  lie  fell  to  l>e  hard  and  rigid.  Il  may  keep  grinding  ili  teeth  every 
few  minutes,  m.iking  a  noise  which  hasa  most  disagreeable,  jarring  effeit  upon 
one's  ears.  The  pupils  now  become  dilaled  and  insernihle.  One  or  more 
of  the  cranial  nervci  may  be  paralyzed  ;  the  third,  for  instance,  so  that  the 
eyelid  droi« ;  or  more  rarely  the  facial  nerve.  There  may  lie  loss  of  power 
in  the  limits.  Tickling  the  soles  of  the  feet  may  cause  only  one  leg  to  be 
drawn  up,  the  other  remaining  extended.  The  evacuations  are  often  pa.<tsed 
into  the  bt;d  without  the  patient's  knowledge. 

The  order  in  which  the  various  symptoms  make  (heir  apnearance  is  uncer- 
tain ;  some  of  them  may  commence  during  the  earlier  ]>eriod  of  the  disease, 
before  coma  sets  in.     This  is  particularly  the  ca.'sc  with  certain  changes  in  the 

isuient's  atpect,  which  have  now  to  l>e  mentioned.  Om- 1$  the  presence  of  a 
rown  upon  the  brows,  and  deep  lines  of^en  seem  10  l>e  drawn  .nround  the 
nose  ana  month.  There  is  gencmlly  flushing  of  one  cheek,  sometimes  of 
both  of  them  ;  or  the  whole  of  the  IHce  rnay  be  s-iiRused  with  bloo<l.  If  the 
countenance  is  pale,  il  may,  perhaps,  become  reddened  when  the  child  is 
disturlicd,  or  when  anything  is  given  lo  it  to  drink.  So,  also,  any  part  of 
ttte  body  which  hss  been  pres^  upon  shows  a  marked  injection  of  ils 
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utpillary  blood  vessels.  A  particalax  instance  of  thU  was  node  ioto  i 
leading  s>>m[>Iom  of  tubercular  meningitis  by  TroufficaUr  undffT  the  nwne  d{ 
the  /aiAe  elribraU.  He  pointed  out  that  if  one  draws  one's  fiagrt  mil 
geiiily  over  the  patient's  thigh,  or  abdomen,  or  face,  a  bright  red  line  ii 
produced,  and  that  liii^  differs  from  the  effect  of  an  equally  flight  soucka 
a  healthy  person,  by  appe-iring  earlier  (within  thirty  seconds),  by  laniif 
longer  {eight,  ten,  or  fifteen  minutes),  and  by  bcin^  brooder  and  of  a  doper 
color.  With  (cgiird  to  the  diagnostic  value  of  this  sign,  I  shall  bn-etcmr 
remarks  to  make  further  on. 

The  ophthalmoscope  may  show  ischnmia  of  the  optic  discs,  or  dcsccmliiig 
neuro- retinitis,  or  both  in  succession.  Dr.  Allbutl  found  wjmc  .iffeclion  « 
the  retina  in  twenty-nine  out  of  thirty-eight  cases  examined  by  him. 

Another  symptom  which  may  be  otwervcd  in  most  cases  at  this  pcn-xiiirt- 
traction  of  the  abdominal  walls.  Vomiting  is  generally  absent,  and  ihelxwd* 
may  still  remain  obstinately  constipated ;  but  for  some  unknown  reaMit  tbc 
intestines  no  longer  contain  the  usual  quantity  of  gas;  and  tlK  belly,  thm- 
fore,  becomes  deeply  hollowed,  or  (to  use  a  common  expression)  "boa- 
shaped,"  the  rib  cartilages,  the  iliac  crests,  and  the  pubic  syiupby«ti)» 
pearing  unduly  prominent.  Tlie  tongue  may  now  be  red  and  dry,  bM  il 
often  still  remains  moist.  The  temperature  seldom  rises  above  loi";  Di.  C« 
remarks  that  it  may  for  days  together  remain  at  between  96"  and  98".  ITm 
if  the  case  is  advanced  when  the  child  is  first  brought  to  one,  the  i.vax 
may  appear  altogether  non-febrile.  The  pulse  during  this  i>eriod  is  gcncnUii 
infreciueni,  60  or  even  50  per  minute;  the  number  of  its  beats  nuyock 
day  be  less  than  before ;  it  is  »titl  apt  to  be  irref;ular  and  unequal  in  font. 
A  similar  irregularity  and  intHjualily  of  the  respiratory  movements  aw"^ 

commonly  preienti  the  child,  perha[w,  breaiho  rapidly  three  01  four! 

tn  succession,  and  then  the  (:hi;sl  may  remain  motionlessfor  some  little  tine. 
Trousseau  laid  great  strest  on  ihin  syniiilom,  and  has  recorded  a  case  in  vhid 
the  breath  wa^  held  for  as  long  as  fifty-seven  seconds.  Typical  "  ChejiM- 
Stokes  respiration"  is  sometimes  observe*!. 

The  "stage  of  pressure"  may  continue  witli  but  little  alteration  until  il 
terminates  in  the  patient's  death ;  this  being,  perhaps,  immediately  pKteM 
by  a  convulsive  sei/ute.  Hut  in  certain  cases  the  symptoms  during  the  !>> 
twenty-four  or  fi)rly-cight  hours  are  to  some  extent  peculiar.  One  reaiirkiiUc 
change  is  that  there  may  be  a  brief  return  of  comctouiness  for  a  i.hoTt  vat 
before  the  end.  1  ome  saw  a  striking  instance  of  tlib  myself.  Dt.  Vol 
relates  how  a  girl,  aged  seven,  who  had  been  in  a  state  of  stupor  for  six  il*T^ 
and  profoundly  comatose  for  two  duvs,  betuime  conscious,  swallowed  Minr 
drink,  spoke  sensibly,  and  ^id  :(he  knew  her  lather;  in  the  course  of  ■ 
hour  and  a  half,  however,  she  l>e<;ame  worse  again,  and  a  little  later  iitic<li«l. 
The  [nil.se  often  liecomes  rapid  during  the  \xA  two  or  three  days;  a&duD'- 
Gee  ]iuints  out,  the  tcm|)eratare  m.iy  steadily  rise  until  it  is  above  107°-  Btf 
in  some  cases  the  beat's  of  the  heart  remain  infrei|uent  up  tothetinKn 
death  ;  and  the  lemjicraturv  even  in  the  rectum  may  fall,  until  it  is  vtry  to* 
indeed.  In  one  case,  three  days  before  the  faul  termination,  the  ibrinMr 
eter  registered  97.3"  and  96'  ;  next  day  the  highest  lem|ieraiure  was  *" 
the  lowest  93"  ;  the  day  after  they  were  83. 8**  and  Si-i**  resjiectively' 
on  the  day  of  death  80.5°  and  79.4°.  In  other  cases  the  Cace  andW 
are  livid  and  cold,  and  covered  with  a  clammy  sweat,  while  the  ihetinoaKRt. 
showi  that  fever  is  ^till  present.  Toward  the  last  a  peculiar  fetid,  eatlhf 
smell  is  often  iien:cpliblc,  which  1  do  not  remember  to  have  noticed  ia  inf 
Other  disease.  I  am  surprised  to  find  that  Killtet  and  Barthea,  after  alhi^ 
to  Whyit  having  mentioned  this  symptom,  go  on  to  ay  that  tltey  hare 
Ifaem«elves  recngniud  it. 

Tabtrailar  AIemagiti$  in   Adltltt.-^Y\ic  ontet  is  comparatively  se)M 
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led  by  iiii]ic«d  prodromal  symptoms  in  older  prrsons.  As  I  have 
ly  otncrved,  it  U  oflen  secondary  lo  iihthUis  unci,  when  this  is  the 
the  |Hilmon.-iry  afTcction  n,  uf  cuune,  rifthtly  regardi^d  ax  the  i  flu«e  of 
py  jfcneral  faihirc  of  Keallh  that  may  have  Iteen  noticed.  Then,  again,  few 
>Nrn-ap  |K;r(onKarc  n'atrhed  a-scarefully  axlnldren  are  by  their  jKirenK  and 
and  in  adult  life  a  low  of  ^e^h  may  be  due  to  fo  many  other 
■DdiiKins  that  tiiliemibr  meningilis  U  very  unlikely  lo  \k  tho'ight  of  until 
i)*m{>tomt  are  aitiully  di'i'elo]i<.-d.  Bui  apart  from  all  tlit-.ii:  con.sidera- 
Dt,  I  must  state  it  ax  my  irn|)rt»i<in  that  most  of  the  (latienlx  whom  I 
ire  xta  have  been  fairly  welt  iioun.shed  at  the  time  of  death.  1  have  no 
Jlcction  of  having  ever  ^lb»er^•l■d  a  very  marked  degree  of  wasting, 
llns  when  it  was  obnously  referable  tn  some  ro-exinling  vixcernl  disraite  ; 
tn  ihc  CMC  of  Harriet  Staiinion,  already  referred  to  at  p.  598,  I  should 
IW  been  reluclanl  to  regard  the  exiremc  cmariaiinn,  which  must  have  been 
)ing  on  for  several  week*,  as  dependent  upon  the  prenenre  of  meningeal 
Je».  'I"he  actual  invaMon  i*,  I  believe,  far  lex  oHcn  ushered  in 
ily  by  vomiting  in  adults  than  in  children.  Dr.  Gee,  indeed,  speaks 
t  vomiting  as  an  early  symptom,  orcurring  in  almost  every  instance ;  but 
dther  of  the  lost  two  patieni^whom  1  mw  m  constillalion  had  any  sickness, 
le*«  up  to  a  lime  when  other  c ha racl eristic  symptoms  had  devrlopcd 
emsclvr^,  so  that  the  nature  of  the  disease  could  hardly  be  njwundcp^tood. 
puiicularly  impms<'d  the  fact  on  my  mind  was  thai  in  each  case  the 
licsl  man  in  attendance  had  been  mainly  led  to  a  diagnosis  of  enteric 
by  finding  that  ihc  Momirh  did  not  reject  its  contents.  Again, 
lo  not  find  that  in  a  gtown-iip  person  an  epileptiform  seizure  is  of  frequent 
currrncc  as  a  men  invasion  symptom,  followed  by  the  slow  development 
the  disease  in  regular  stages.  In  adults  the  disease  seems  generally  to 
in  very  gradually  and  msidiou^ily.  On  the  other  hand,  we  Have 
.  at  Guy's  Hospital  more  ihan  one  case  in  which  the  sudden  occurrence 
of  coQvuliions  hai  been  the  precursor  of  a  facal  termination  within  a  day 
or  two,  and  in  whkli  an  autopsy  has  shown  that  the  disease  was  tubercular 
meningitU.  It  is  not  at  all  uncommon  for  death  to  take  place  after  an 
ni>i.-«s  of  m-cnty-four  or  foriy-cighi  hours  only.  In  1868,  a  man,  aged 
•  two,  a  fiatient  of  Dr.  Wilks,  died  wiihin  two  days  of  liaviug  been 
■  UMii  his  buittMS,  which  was  tliat  of  a  draper;  on  admi^uion  he  w;u  so 
KM)e»  that  he  had  to  be  held  down  in  bed,  but  he  quickly  became 
conutooe.  In  one  instance  there  was  violent  delirium  as  late  as  two  days 
before  death. 

In  some  caacs  of  tubercular  meningitis,  in  adults,  the  first  symptom  Js  a 
tl-marked  local  paralysis;  I  do  not  know  that  the  same  thing  ever  occurs 
children.  In  1871,  a  woman,  discharged  from  a  surgical  ward  l)ecau»c 
had  advanced  phthisis,  came  the  same  morning  to  the  takin^-in  room  to 
ek  Tcadmtsnion  ana  medical  (latieni.  No  symptoms  of  cerebral  disease  hod 
obwrwd,  but  I  found  that  she  had  paralysis  of  the  left  facial  nerve,  an 
ciion  which  must  have  developed  itself  wiihin  a  few  hours,  t  therefore 
her  into  the  clinic  al  ward  ;  she  seemed  rather  stupid,  but  was  inielli- 
>t  enough  to  be  able  to  tell  na  thai  she  could  not  hear  the  ticking  of  a 
Mch  until  it  was  pliured  in  cont.icl  with  the  left  ear,  whereas  on  the  right 
ber  hearing  was  perfect.  However,  she  quickly  became  drowsy,  and 
conutoM  and  uivable  lo  swallow  ;  and  at  the  end  of  six  days  she  died- 
At  the  antO]»y  I  failed  lo  discover  any  special  affertioti  of  the  facial  nerve, 
eiltter  in  the  pelrmis  bone  or  elsewhere.  So  far  as  I  know,  Huguenin  i»  the 
ooly  observer  who  has  attempted  to  trace  the  affections  of  special  cranial 
Bejvf  occurring  in  luliercubr  ineningilis  to  definite  local  changes,  tn  one 
lutaace,  in  which  the  face  was  juralyied,  he  found  the  poriio  duia  thinned. 
of  a  TclLow  color,  and   covered  with  ■  large  quantity  of  pusj  cellular 
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elements  wcie  present  in  uumbeis  in  the  ncnc  sheaih,  but  the  fibre  appcvd 
to  be;  intact,  lii  Another  simitar  case,  however,  no  change  could  \Je  fwind 
in  [tie  nerve.  In  one  instance,  in  which  there  had  been  convergent  ttn- 
biiniuiL,  tiic  abducens  was  greatly  diseased,  dilTiue  supfniratiurt  hiving 
oraine<l  between  its  fibres.  Similar  appearances  were  twice  discoveT«J  in 
the  third  aeive,  when  the  muscles  supplied  by  ii  had  been  )xiral)7cd  diinn^ 
lite  ;  but  in  some  other  cases,  in  which  the  same  symptoms  liad  been  inciKn- 
pletely  developed,  the  nerve  seemed  to  be  normal. 

Lantly,  tubv-rcular  meningitis  may  have  hemiplegia  for  its  earlkai,ut 
even  Tor  its  principal,  symptom.  Three  instances  of  this  liave  been  obsentd 
ut  Guy's  Hospital  within  the  last  few  years.  One  patient  was  a  man,  i^ 
tliiriy-thcec,  who  was  admitted  on  account  of  an  abdominal  tumor,  vhKli 
piiived  anern-aid  to  be  a  tuberculous  omentum.  Some  <iity%  before  hiideaib 
he  was  attacked  with  loss  of  power  in  the  left  arm  and  leit ;  he  wa*  Miiabk 
to  the  laii.  In  the  other  two  cases  the  right  limbs  were  a^eciul,  and,  at  ik: 
siilierfkial  seat  of  the  lesion  might  hare  led  one  to  aniici]>ate,  the  panlpii 
wiia  aircom|Rinied  by  well-marked  aphasia.  One  patient  wa>  a  woibid,  ipri 
twenty-six,  who  came  under  Dr.  Wilks's  care  in  1867 ;  1  well  remember  ibn 
until  the  real  nature  of  the  affection  was  revealed  at  the  autaiur,  itwrem 
nut  the  slightest  suspicion  of  its  being  due  to  any  cause  oiher  than  vmt 
di».';i-'«  of  the  Sylvian  artery.  The  other,  also  a  woman,  aged  forty-oct,  iai 
been  attending  as  an  out-patient  for  phthisis,  when  she  was  »eixed  with  r^ 
hemiplegia  and  loss  of  speech ;  afterward  she  became  semi-iletitioui,  ad 
her  paralj'sis  changed  sides.  In  none  of  these  three  cu.-h»  was  any  wdl- 
markvd  ■:hangc  found  in  Broca's  convolution  or  in  tlie  adjacent  parts  of  dt 
brain ;  but  in  a  boy,  aged  nine,  in  whom  right  hemiplegia  and  sphiiii 
were  combined  with  the  more  ordinary  symptoms  uf  tuliemiUf  mentngitiii 
there  i»  said  to  have  been  red  softening  of  the  left  third  frontal,  nri 
of  llie  inner  ends  of  the  two  left  ascendmg  (or  central)  ^yri.  HqgBaii 
relates  three  instances  in  which  paralysis  of  the  right  iimtxi  and  Iw  o( 
speech  were  the  chief  symptoms ;  in  two  of  them  many  tubercles  *9e 
present  in  the  left  Sylvian  fissure,  but  none  in  the  opixjiite  one,  and  is 
the  third  case  the  pia  mater  in  the  left  fissure  wa^  iriore  ihi<:kened  ttai 
anywhere  else.  In  one  of  the  cases  in  which  there  was  red  MiOeniogc^ 
tile  left  island  of  Reil  and  of  Broca's  convolution,  tlie  firtt  sym|itom(to 
headache  was  speechlessness,  but  this  lasted  only  about  »eveD  roaalDt 
und  for  two  days  afterward  the  patient  (a  man,  aged  fifty)  was  liit  u 
go  to  business  as  usual.  One  can  only  suppose  tluit  tlie  Ioki  of  speed)  «>i 
due  to  functional  disturbance  of  the  brain;  or,  in  other  words,  thil  it 
was  a  neurosis,  and  analogous  to  that  which  has  been  observed  in  olbet 
cases,  referred  to  at  p.  5 1 6. 

Huguenin  raises  the  not  very  imjiortant  question  whether  it  b  geitRillt 
poitsibie  from  the  symptoms  to  determine  the  presence  of  ventricular  cffumo. 
or  the  extent  to  which  tubercles  are  develo|>ed  on  the  convexity  of  thetaiit 
and  at  the  base  ^e^|Jectively.     His  statements  and  the  ob>e[vaiion*  whck 
have  been  made  at  Ciuy's  Hospital  se«m  (o  show  that  when   iltere  are  W 
intUmmatory   changes  in  addition  to  the  tubercles  there  is  a)>l  to  be  M 
persistent  coma.     Viuleiit  delirium  is  sometimes  a.ttociated  with  the  prcKOOl 
of  ver)'  numerous  tuber<Jes  l)elween  the  convolutions  of  the  up]ieT 
of  the  brain.     Choked  liiiia  are  pn)liably  an  indication  of  a  general  ii 
of  presaure  within  the  cranial  cavity,  whereas  neuro-retinitis  points 
definitely  to  the  existence  uf  an  inflammatory  jirocess  at  the  Muc  of 
brain,  in  the  neighborhood  of  the  optic  tracts  or  nerves.     In  one 
which  there  was  impairment  of  power  in  all  four  limbs,  Hngucnin  fi 
changes  in  the  superficial  layers  of  the  cnira  cerebri.     Ttie  cxlention 
meningitis  to  the  spinal  canal  does  not  teem  to  give  rise  to  any  ver 
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[-ial  symplutns.  Il  probabljr  gives  rise  to  a  rigidity  of  ttke  miucles  of 
the  iiv<*k,  which  (in  diildKn,  at  any  raie)  b  very  common.  Tor  thix  h  on«  of 
the  chief  symjnoma  of  an  epidemic  (bnn  of  menin^ilis  which,  until  recently, 
Wit  mi|){iumk1  iu  tie  peculiar  in  aReclini^  ihc  tpinal  as  «-ell  a.s  the  cerebral 
membrane). ;  and  uiraeiimes  the  occurrence  of  painful  cramps  or  ti-jaMnx  in 
the  limln  may  Ik  allriliuted  to  (he  same  cauie. 

DiagHosit. — This  iiuiy  either  be  very  easy  or  very  diRi<:nlL  During  the 
first  few  dayii  of  a  case  which  is  to  mt  two  or  three  weelu  one  ix  often 
unable  to  tpcak  poxitively,  but  there  it  seldom  much  uncertainty  when  its 
fatal  character  is  on<:e  fully  developed.  All  writeni  lay  Mreta  on  the 
importance  of  tltj>tingutshing  il  from  enteric  fever,  and  the  fad  is  in<lis> 
putable  that  many  (ui.seK,  which  for  a  week  or  ten  day^  are  »ui>]kxh.-(1  to  Ik 
exain|ilo  of  th.it  diNeu-se,  arierwar<l  become  attended  with  auch  well- 
marked  ceiebral  symptoms  that  they  are  forthwith  transferred  to  the 
oUi^oiy  of  lulvercubr  menin|{itis.  TImti  Ritliet  and  Banhei  de»cribe 
\  special  form  as  Itaving  a  di^l  lypkmde.  But  althoujih  to  the  clinical 
obncrver  the  meningeal  affection  thus  masks  all  the  other  featurex  of  the 
case,  yet  the  [lalhotogist  almost  always  finds  it  to  tie  only  a  [mrl  of  a 
general  miliary  tuberculc&is,  which  m  reality  constituted  the  jialicnt's 
dinea  from  it*  commencement,  and  to  which  the  early  febrile  xymploms 
were  due.  In  our  reports  at  Guy's  Hospital  I  find  only  two  recorded 
instances  in  which  the  fmt  diagnosis  was  that  of  fever,  and  in  which 
tubercles  were  found  in  the  meninges  and  nowhere  else.  Sometimes, 
indeed,  the  opposite  error  is  committed,  enteric  fever  being  attended  with 
strabihmus  and  irre^larity  of  pupils,  vomiting  and  const i]Kil ion,  a-i  well  as 
with  hc;id:iche,  delirium  and  coma,  su  as  to  lie  taken  for  meninsilis.  So  laras 
I  know,  the  taeke  (Morale  ai  Trousseau  affords  verv  little  help  in  the  diagiiosis 
of  cases  that  would  otherwise  l>e  doubtful.  Dr.  Gee  says  that  in  tubercular 
mcningili.s  he  has  often  been  unable  to  bring  it  out  except  by  using  an  unfairly 
hard  stroke,  such  as  would  cJtiise  re<l<Jening  of  the  skin  in  any  cliild  ;  and  I 
have  seen  instances  in  which  thi»  i^ymptom  hai  been  present,  but  which  a 
review  of  the  whole  cuune  of  the  disease,  after  the  recovery  of  the  patient, 
ha«  led  to  the  conclusion  that  it  was  enteric  fever.  The  clinical  value  of 
ophthalmoKoptc  changes  in  the  optic  discs  is  still  somewhat  doubtful,  [t 
it  certain  that  a  normal  state  of  the  relinx  is  no  proof  of  the  absence  of 
tubercular  meningitis,  l>ut  I  l>elieve  tlat  the  time  has  not  yet  arrived  for  a 
dogmatic  expn^p^ion  of  oi>inion  as  lo  the  positive  significance  of  Ischasmia 
(or  even  uf  retinitis)  »  tMrtween  that  disease  and  some  less  severe  affection 
of  the  brain,  such  as  might  be  attended  with  great  vascular  congestion  of 
its  tissue.  One  apjicanuice,  indeed,  is  conclusive,  namely,  the  presence  of 
tubercles  in  the  choroid.  It  is  true  that  they  belong  not  to  the  meningeal 
aScciion  itself,  but  rather  to  a  general  acute  tuberculosis,  but  this  fnct  in 
no  degree  diminishes  their  diagnostic  imjiortaiice.  For,  on  the  one  hand, 
the  membranes  of  the  brain  are  very  seldom  the  sole  seat  of  miliary 
tubercles,  and.  on  the  other  hand,  whenever  there  are  any  tubercles  in  the 
nwiubranes  the  ca.sc  always  assumes  clinically  the  aspect  of  a  cerebral 
disease,  even  though  they  may  be  infinitely  more  numerous  elsewhere.  In 
fact,  in  all  coses  of  suspected  tubular  meningitis  one  should  carefully  search 
the  longs  and  other  larts  for  the  very  slight  indications  of  acute  tubercu- 
losis which  they  sometimes  yield  ;  one  oiighl  even  to  examine  the  Icsles,  the 
» lymphatic  glands,  and  other  organs,  for  chronic  lesions  of  the  same  nature. 
Another  morbid  state,  that  formerly  used  often  to  be  mistaken  for 
tubercular  meningitis,  is  one  which  is  of  freijuent  occurrence  in  young  chil- 
dren, and  which  has  been  tendered  cl^Ktical  by  the  descriptions  given  of  it 
by  Marshall  tlall  (18)5),  Abcrrrombie  (iSaS),  and  Gooch  ([1839).  The 
[first  of  these  writers  called  it  "  the  hydroccphaloid  disease ; '    Sir  Thomas 
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Wttwn  gave  it  the  name  of  "«i)Hrioii»  hydrwephalm ;  "  sind  Dr.  Gooth 
staled  that  he  had  "  inviirinhly  found  it  ntlrihuted  to,  and  treated  at,  ton- 
gcslion  or  in  Ham  million  of  the  br.-iin."  Btit  at  the  present  day  I  do  wx 
think  that  a  ?(l(ill«l  pniclitiomrr  is  likely  to  fall  into  the  error  of  diigncoB 
which  fifty  yeart  ago  was  thiw  itniversally  committed  ;  and  at  any  rair  the 
mistake  is  not  now  likely  to  be  attended  with  any  serious  rwiilts.  Amoog 
the  chief  causes  of  (he  affetTiior  was  one  to  which  litllc  children  are  no 
longer  liable,  namely,  the  free  withdrawal  of  blood,  under  medial 
authority,  in  spite  of  existing  depression  of  the  vital  process.  A  case  related 
by  Dr.  Hall  is  that  of  a  girl,  aged  two  and  ihree-4]uancr  years,  who  bad  W 
sixteen  leeches  ai)j>licd  for  an  attack  of  influenza  ;  and  he  states  that  all  hit 
patients  were  in  a  state  of  exhaustion  before  they  were  attact:cd  by  the  ter^ 
bral  symptoms;  many  of  them  had  had  |trolracled  diarrhcca  after  weaning. 
On  the  other  hand,  Ih.  Gooch  says  that  iti  most  of  hi*  cases  ihcrc  had  bea 
no  previous  illncw ;  but  perhaps  he  was  hardly  keen  enough  in  lie 
appreciation  of  the  gradual  effects  of  instifficient  or  improper  food.  The 
child's  aspect  is  characteristic;  it  lies  on  its  nurse's  lap,  unwilling  to  nix 
its  head,  drovrsy  or  even  comatose,  with  sunken,  half-closed  eyes,  dilatrd, 
insensible  pupils,  irregular  and  sighing  res]>imlion.  The  (ace  is  pale  and 
the  skin  cold.  Dr.  Gooch,  indeed,  speaks  of  a  slight  and  transient  flsi'h  i. 
being  sometimes  present,  and  Dr.  Hall,  of  an  early  singe  in  which  the  1;  1 1 
patient  is  irritable,  restless,  feverish ;  but  such  symptoms  very  seldom,  a 
ever,  la.st  long  enough  to  mislead  a  careful  obsen-er  into  the  diagnni*  tt 
meningitis.  Dejirew-ion  of  the  fontanelle  is  an  important  symptom  of 
exhaustion  in  children,  although  it  seems  formerly  to  have  escaped  notiot 
The  proper  treatment  is  to  give  ammonia  and  braivdy,  but  above  all.  <» 
take  care  that  suitable  food  is  supplied.  For  an  infant  recently  weaned  t 
wet  nurse  should  generally  be  procured  ;  and  a  return  to  the  breast  is  ote 
advisable,  even  when  the  child  is  some  months  old  and  has  long  been  M 
with  the  bottle.  At  least,  it  ought  to  have  a«es'  milk,  or  goals'  mill,  P 
cows'  milk  should  appear  not  to  be  readily  digested.  To  prescribe 
and  calomel  would,  of  course,  be  fatal ;  but  this  kind  of  practice  is  no* 
obsolete  in  tubercular  meningitis. 

At  Guy's  Hospital  we  have  had  cases  vhich  during  life  were  suppotd 
to  be  exam])Ics  of  mania,  delirium  tremens,  or  epilepsy,  and  in  which  Ik 
disease  has  turned  out  to  be  tubercular  meningitis.  Hugucnin  renurb 
upon  the  possibility  of  mistaking  the  latter  disease  for  uixmia,  whesi 
chronic  renal  affection,  in  reality  tuberculous,  is  attributed  to  morbus  Drighia 
A  curious  case  occurred  some  years  ago  at  Guy's,  that  of  a  painter,  who  caw 
saying  that  he  liad  "  lead  colic,"  and  that  his  bowels  had  not  been  opes  fc* 
a  fortnight.  In  the  evening,  after  his  admission,  he  had  convulsions  aad 
became  insensible,  and  on  the  morrow  he  died.  There  was  stnunW 
disease  of  two  of  the  lower  dorsal  vcrlebrw,  with  a  Urge  abscess  in  froi^  rf 
the  spine  ;  and  the  membranes  of  the  brain  and  cord  showed  the  chjnc- 
teristic  ap[>earance  of  tubercular  meningitis.  The  same  disease  has  b«« 
found  on  post-mortem  examination  in  two  cases  of  bovs  admitted  iniotw 
surgical  wards  for  symptoms  supposed  due  (o  vesical  calculi ;  no  Oiae 
could  be  discovered  for  the  irritability  of  bladder  from  which  they  lud  btM 
suffering  before  any  obvious  signs  of  cerebral  mischief  appeared.  A  rctj 
similar  case  occurred  in  a  woman  who  wax  taken  into  a  medical  ward  bi 
trouble  with  her  bladder ;  but,  in  addition  to  the  affection  of  the  membnaB 
of  the  brain,  there  was  a  tumor  in  the  spinal  cord,  and  this  may  posab 
have  given  rise  to  the  vesical  symptoms. 

In  aduttK,  however,  the  most  serious  error  of  all  is  to  mistake  inbcmb 
mcningiiiti  for  hysteria.  I  shall  never  forget  a  case  which  I  saw  many  ycai 
ago,  that  of  a  clergyman's  daughter  who  had  been  unfonunalc  in  love,  ai' 
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who  was  attacked  with  delirium ;  until  within  a  few  houis  of  her  death  no 
one  was  able  to  speak  confident!)-  as  to  the  nature  of  the  disease.  Two 
umilar  in^ances  have  occurred  at  Guy's  Hospital.  One  patient,  a  woman, 
aged  twenty-five,  had  Jong  been  "odd  in  her  mind  and  scarcely  to  be 
misted  f "  she  was  attending;  aa  an  out-patient,  wiih  hysierkal  symptoms, 
when  she  sought  admission,  and  died  three  days  later.  There  were  several 
yellow  tubercles,  of  ihe  size  of  peas,  in  the  brain,  as  well  as  the  usual 
a|>()earanccs  of  tubercular  meningitis. 

Prir^tis. — The  reason  why  it  is  of  so  ureat  consequence  that  one  should 
not  mistake  tubercular  meningitis  for  hysteria  or  enteric  fever  is  itut  the 
prognosis  of  these  affections  ta  so  different.  Tubercular  meningitis  is  one  of 
the  most  fatal  of  all  diseases.  Rilliet  has,  indeed,  recorded  an  instance  of 
recovery,  in  which  the  child  died  five  and  a  half  years  afieiward.  of  a  second 
attack,  and  at  the  autopsy  tlie  remains  of  the  former  mischief  at  the  base  of 
the  brain  were  clearly  recogni/ed ;  and  a  limilar  case  is  mentioned  by  Trous- 
seau. Among  all  the  [lost-moriem  examinations  which  I  have  made,  I  have 
only  twice  found  the  membranes  on  the  under  surface  of  the  cncephalon 
matted  together  in  such  a  way  as  to  suggest  that  inflammation  had  formerly 
occurred  there.  In  neither  instance  was  any  caseous  matter  present ;  so  that, 
if  n>eningiiis  was  really  the  cause  of  the  adhesions,  it  may  probably  have  been 
a  simple,  rather  than  the  tubercular,  form  of  the  affection. 

However,  it  b  by  no  means  a  very  rare  circumstance  for  recovery  to  take 
place  in  cases  in  which  tubercular  meningitis  had  been  diagnosed  more  or 
less  positively,  and  for  the  nature  of  the  disease  to  remain  uncertain,  aa  it 
must  necessarily  remain  in  such  cases,  unless  an  accident  should  lead  to  an 
autopsy  being  tnade  al  a  future  time.  Most  observers  are  disposed  to  think 
that  tlwse  are  generally  insiancesof  enteric  fever  complicated  by  cerebral  symp- 
lom.s.  But  it  b  surely  bir  to  remark  that  in  some  fatal  cases  the  usual 
morbid  changes  are  not  disi-overable,  while  the  absence  of  itibercles  in  the 
other  organs  deprives  us  of  all  warrant  for  the  supposition  that  the  micro- 
scope might  reveal  their  presence  in  the  membranes,  even  in  the  most  minute 
quantity.  I  would  not  venture  to  assert  that  the  disease  is  then  merely  a 
neurosis.  But  even  if  some  as  yet  mirecognized  lesion  should  hereafter  be 
demoRsiraled,  one  might  at  least  supjiose  that  it  need  not  necessarily  prove 
(iatal.  How  closely  a  ca.'K  which  terminates  in  recovery  may  resemble  tuber* 
cular  meningitis  b  strikingly  illustrated  by  a  clinical  history  which  we  owe 
to  Dr.  West.  A  child,  aged  three  years  and  a  half,  a  member  of  a  phthisical 
family,  was  attacked  by  a  disease  which  ran  the  ordinary  course  of  acute 
hydrocephalus,  unchecked  by  the  customary  treatment.  Convulsions  look 
place,  coma  succeeded  them,  deglutition  was  very  difBcutl,  the  pupils  were 
dilated  and  almost  motiunte«,  the  pulse  was  very  feeble  and  very  frequent, 
and  everything  portended  u  speedy  death.  A  younger  brother  had  died  .1 
year  before,  of  the  same  disease.  Food  was  still  given,  a.s  tlie  power  of 
Ewallowiiig  was  not  entirely  lost,  and  ammonia  and  ether  were  ad  mini-it  ered, 
and  after  a  time  quinine.  For  dari  the  child  remained  unconscious,  hut  at 
length  she  began  to  rai.-te  her  handK  to  steady  the  cup  that  was  put  to  her  lijig. 
Next  she  recovered  her  tight,  after  some  wvelcs  she  became  able  to  tjicak, 
and  after  many  months  ilie  liegan  to  walk  with  a  toilering  stqi.  Three 
years  afterward,  although  her  intellect  was  not  defective,  she  still  hjtd  a 
vacant  smile,  and  hiid  never  regained  flesh,  nor  re<:overed  the  look  of  health ; 
her  gait,  also,  remained  iin>-tc:idy.  Whatever  the  real  nature  of  lhi>  case  may 
bare  been,  one  cannot  be  wrong  in  deducing  from  il  the  necessity  of  l>eing 
very  caulioii*  in  aFterling  that  it  is  impossible  for  a  |Mtieat  to  get  over  an 
atta<.'k  of  what  aj>pc:irs  to  be  lubeniilar  meningitis.  However  confident  we 
may  be  in  our  diagnosis  and  however  threatening  may  be  the  symptoms, 
CNir  opinion  should  be  given  with  .some  reserve. 
39 
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lite  dia^mis  between  tubercular  menin^tis  snd  other  oT|pmic  ftfTmicai 
of  the  bram  »  of  com  para  livelj'  little  ]>nu:[i<'al  impoiUncc.     The  ptogDM 
U  scatrccly,  if  at  all,  alTcctcd  by  it ;  and  there  arc  very  few  cam  in  vVici  i 
the  tiealmcnl  would  l>e  dilTccent.     The  points  which  dtstin^iixh  thvi  kinl| 
of  inl^ammalion  of  the  mcmlirancx  of  the  brain  (mat  the  other  Icindt  viU 
indicated   hereafter  when  they  have  been  described,     I  believe  thai 
coses  have  been  recorded  as  examples  of  sporadic  "  cercbro-spinal  feTtr"  ii 
England  which  have  really  been  iiitwratlar.     faniculw  ca«ex  of  absceac 
tumor  of  the  bntin  may  sumetimet  resemble  those  of  meningitis  vcrjr  cliNd|;1 
but  it  can  hardly  t)e  Kaiil  that  a  mi.itake  in  this  direction  ts  of  KrioiB  cc*-' 
sequence.     The  single   cxrcplion  is  that  in  grovm-op  [latii-nts  one  mm 
atway)^  be  alirc  to  the  pu.ssibitiiy  that  syphilid  may  be  [he  caose  of  the  oral 
varied  cerebral  symptoms. 

The  /rfd/mfiU  of  lulxrrnilar  nneningitis  will  be  discussed  when  the  s«!>fk_ 
iorms  of  the  disease  shall  have  been  described.  ~ 

2.  KriDKMic  Mekincitis  or  CeRKiiito>SnNAL  F«VM.— From  the  < 
years  of  the  present  ceimiry  there  have  been  recorded,  from  time  to  time.l 
various  parts  of  the  norlliem  hemisphere,  epidemics  of  a  di.-w.-ase  chancier- 
izcd  aoalomically  by  inflammation  of  ihe  membranes  of  the  brain  and  nxl, 
tnd  clinically  by  fever,  various  eru]>lions,  and  a  number  of  cerebral  mi 
spinal  symptoms,  especially  rigidity  of  the  neck,  or  of  the  whole  verttlol 
column.  So  striking  is  the  symptom  last  mentioned  that  in  Oermanv  ii  tat 
given  10  the  affection  the  popnilar  names  of  "Genickkrampf"  and  "Nad 
starrc."  In  medical  works  it  has  hitherto  been  called  "e|>idcinic  ccreb 
spinal  meningitis,"  or  "cerebrospinal  fever."  But  1  ihink  that 
preferable  to  term  it  simply  "epidemic  meningitis,"  since  ihc  epitbit 
"  cciebro -spinal  "  is  likely  to  encoiirage  the  notion  that  an  extensioi  «  i' 
inflammatory  process  to  the  membranes  round  the  cord  is  more  or  hsi 
tinclivc  of  it  ai  com[i;ired  with  the  other  forms  of  meningitis, 

The  first  well-ascertained  epidemic  of  this  disease  seems  to  have  beeai 
lSo5,at  Geneva-  In  i8o6  it  appc-ared  in  the  United  States  and  coniin 
to  prev.iil  there  for  ten  years.  Diinng  this  time,  and  indet-d  througli 
the  past  half  of  the  ceniurj-,  it  was  observed  in  different  towns  of  France  at 
of  Italy,  in  Algeria,  S)>am,  Denmark,  etc.  In  1854.  and  for  seven  pM 
anerward,  it  raged  in  Sweden,  destroying  more  than  4000  persons  in  ilu> 
countr)-.  From  1861  to  1864  it  showed  itself  in  various  {<artsof  the  Unu 
Slates,  in  1863  it  broke  out  in  Germany;  the  northeaMcm  {trovinca< 
Pniwia  were  the  first  to  sufTer  from  it;  but  within  the  neit  year  or t«oi 
appeared  in  Erlangen,  in  Nuremburg,  and  in  other  South  German  to«i 
and  in  the  country  dislri<'.ts  of  Franconia.  From  that  time  it  has  ne 
cea»rd  to  show  ititelf  at  inter\-:ils  of  a  few  months  or  longer,  now  in  one  [art 
of  the  German  Empire,  now  in  another.  Writing  in  1874,  ZicoHieo  nd 
that  it  seemed  to  be  naturalized. 

The  British  island.s  have  hitherto  been  remarkably  free  from  this  iisewc. 
In  1846  it  apiieared  in  many  of  the  workhouses  of  Ireland  ;  and  in  i!l!ii- . 
1868  a  very  taial  type  of  it  prevailed  in  Dublin,  and  to  souk-  extent  i 
parts  of  the  country.  Scotland,  I  believe,  has  been  altogether  sparedj 
And  in  England  only  a  very  lew  isolated  and  small  epidemics  of  it  ha« 
observed  in  certain  pruvimial  towns  and  villagirs.  Its  occurrence  in  L  __ 
ha.s  not  yet,  I  think,  been  Rttisfactorily  established.  A  few  cases  have,  fit« 
time  to  time,  been  reiroided  as  sporaciic  exjimjtles  of  it  by  writers  who  moi 
to  have  lhotif{ht  that  the  fact  that  a  meningitis  was  cerebro-spinal  «*  of 
iL»elf  suflicient  to  jaslify  a  presumption  that  il  was  related  to  Ihe  cpidmic 
dlwasc.  But  now  that  we  know  that  all  forms  of  iiitlamn-ation  of  the  hw 
of  the  brain  are  apt  to  extend  to  the  cord,  this  conclusion  is,  of  coune,  an- 
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IimJ  the  tymplotDS  obscn'cd  in  (he  various  cases  in  quettion  have 
ed  (0  mc  tr>  iiup5x>rt  such  an  hypoihcsis. 

mj. — Thtrtnorbid  anatomy  of  epidemic  moiingiiif  has,  in  fact,  little 
iglodi>liDgiiish  It  from  that  of  the  sporadic  form  of  the  disrate.  Pu* 
Auvfoandboth  at  the  base  and  on  the  convexity  of  the  brain,  espc- 
rwiKo  the  pon»  and  the  chiasnu,  along  the  large  vcvsels,  and  in  the 
Icptentons  and  furrows  on  its  surface.  It  rarely  happens  that  the 
raait  uniformly  covered  by  it.  In  the  spinal  canal  the  exudation 
lly  iDuM  abundant  at  the  lover  pan,  and  on  the  posterior  surface  of 

having  perhaps  accumulated  there  by  gravitation.  The  ventricles 
aia  mostly  contain  turbid  scnim  or  pus :  the  choroid  plexuses  and 
whole  of  the  cpcndyma  may  be  coated  with  puriform  lymph  ;  in  one 
nmiUler  is  said  to  have  found  the  central  canal  of  the  cord  dilated 
of  pus.  Punctiform  hemorrhages  or  small  spots  of  sol^ening  may 
En  the  cerebral  substance ;  or  it  may  be  simply  (edematous  and 

The  cofd  presents  similar  changes,  but  leas  marked. 
[  the  ipfKwances  presented  by  other  organs  arc  congestion  and 
f  the  lungs  (cspecully  of  their  lower  lobes),  engorgement  of  the 

spleen  (the  spleen,  however,  is  not  very  often  much  enlarged^,  a 
tue  of  the  hcan,  congestion  of  the  kidneys  with  fatty  epithelium 
Dous  costs  in  the  tub^.  and  a  fine  gisnukr  degeneration  uf  the 
the  voluntary  muscles  in  general,  and  especially  of  those  which  lie 
•-  spine.    Rigor  moitis  is  said  to  be  of  long  duration.    The  cadaveric 

of  the  wrfacc  ap|>car  early,  and  «rc  not  always  limited   to  the 
U  parts  of  the  body, 
iricardiom  and  the  plcurie  have  sometimes  been  found  ecchymoscd, 

lined  with  purifom  exudation.  Ziemssen  once  saw  the  large 
intimcd.  as  in  dysentery.  The  joints  often  contain  pas.  and  some- 
re  are  scattered  abscesses  in  the  connective  tiuues  and  rousclcs. 
changes  mu&t  be  regarded  as  complications  dependent  on  a  secondary 
Uoaing. 

mt.—As  a  rale,  cerebro-spinal  fever  sets  in  suddenly;  the  patient 
t  nrk.  or  (if  a  child)  at  play  or  at  school,  when  he  is  seij:ed  with 

and  violent  pain  in  the  head,  and  feels  so  ill  that  he  is  obliged 
Md  «  once.  Bat  sometimes — among  Ziemffien's  cases  in  five  out 
hiee — there  are  slight  prodromatu,  consisting  of  headache,  malaise, 
OK  of  appetite  and  wandering  pains.  In  several  instances  these 
r,  and  there  was  an  interval,  in  which  the  patient  felt  perfectly  well, 
e  disease  began  with  its  usual  viutcnce. 

ug  b  almost  always  an  early  symptom,  being  repeated  whenever 
pt  i*  made  to  sit  up.     After  a  day  or  two  it  generally  ceases,  but  the 

iBOttlly  continues  throughout  the  whole  course  of  the  disease, 

it  nay  aomctimes  subside  for  a  time.  It  varies  in  character  and 
bciac  sometiines  frontal,  sometimes  occipital,  sometimes  diffused 
whole  of  the  head.  Giddinc^  is  often  nresenc  with  it.  In  cases 
Ue  severity  the  patient  lies  in  a  stale  of  stupor,  tossing  restlessly 
It  fouking  when  spoken  to  and  trying  to  answer.  He  is  often  very 
lo  light  and  sound.  The  pupils  may  at  liri>t  be  normal  or  con- 
Ultimately  they  become  dilated.  In  the  more  dangerous  cases  he 
Mcomes  delirious,  with  or  wiiliout  convulsions,  or  [xuMes  into  a 
tof  in>en*ibiliiy.     Even  when  he  is  deeply  comatose  he  often  still 

pain  in  the  hnul,  and  groans  or  cries  out,  or  gra^pti  the  temples 

his  handv     Aphasia,  hemiplegia,  and  other  paralytic  symptonu, 
iMes  obtcr^ed ;  but  in  the  most  severe  cases  of  all  their  presence 
Ifbc  deicTTDined. 
ipdity  of  the  neck  already  referred  to   is  scarcely  ever  entirely 


612 


CEREBRO-SPINAl.   HF.N1NGTT1S. 


absent,  but  b  not  oonunonlr  a  maiked  sjrmptoRi  during  the  lira  difor 
two.  Ii  vnric*  in  degree,  Irom  a  slight  stiflness,  noiiied  nn\j  wbm  u 
attempt  is  miide  to  bend  the  head  torward,  up  to  a  forcible  retncliH, 
bringing  the  occiput  almost  to  a  li^ht  angle  with  the  >])tne.  IH.  Sudenai 
has  suggested  tint  it  is  due  to  a  half  voluntary  effort  on  the  part  ot  iht 
patient  for  the  relief  of  pain  in  the  inu»cle»;  but  it  may  be  prrscnl  wba 
there  i^^  no  |iain  at  all,  either  in  the  ncr^k  or  in  the  back.  It  would  itea, 
however,  that  the  mu»:leii  below  the  occipital  biine  do  not  feel  as  taaiu 
might  tieexFHxted;  for  Dr.  Sandenon  could  nut  detect  any  lighiocs  of  diea 
so  long  as  the  head  was  thrown  back,  and  Ziemwien  ]>robnbly  means  lidb 
more  when  he  nays  that  the  tetanic  spasm  is  *■  limited  to  the  deeper  cnuacl^ 
the  trat>riii  almost  inrariablyescaping."  In  al>out  lialf  the  ca.ic»  thtsi, 
torn  is  accon)]>anied  by  a  contraction  of  the  cxtetuor  miiM;ie:s  of  the  doo 
and  the  himbar  vertebrae.  Sometimes  the  back  is  arrhcd  so  as  to  be  in  i 
state  of  opisthotonos,  but  more  ol^en  it  is  simply  straightened,  or  (as  ', 
sen  expresses  it)  in  m-lMt^iats.  If  an  attempt  is  made  to  raise  the  {HttcDt, ' 
he  either  slips  dawn  to  the  foot  of  the  bed  without  bending  his  back  si  iC 
or  allows  his  body  to  be  lifled  a  very  little  way,  at  the  <*oki  of  so  mach  [oia 
that  he  is  very  soon  put  back  into  the  renunl>ent  posture.  Almost  alnjf , 
he  lies  on  one  side  with  bi:^  knees  drawn  up.  He  nuiy  then  be  nrjiHy  f 
from  pain  in  the  Mtk,  but  sometimes  its  IntenMlv  it  hardly  at  all  aflo 
by  the  position  of  the  l»ody  ;  it  is  apt  lo  be  (wrticnlnrly  severe  in  the  i 
I^ins  in  the  limbs,  and  espe<:ialty  in  the  legs,  are  often  complatned  of; 
writers  by  stress  on  the  (retiuency  of  an  acute  pain  in  the  knee.  'ITie  joil 
may  become  hot,  red,  and  painful,  as  is  the  ca.-K  in  other  spinal  aficct 
An  extreme  tutaneuus  hypersesthesia  is  another  common  symptom; 
patient,  though  he  muy  be  comatose,  will  perhajn  scream  out  at  the  siig 
touch,  or  even  if  hbt  bed  is  shaken.  Tetanic  ngtdity  of  the  limbs  bseb 
present,  and  so  also  trismus  li  of  infrequent  occurrence. 

The  degree  of  fever  in  epidemic  meningitis  is  exceedingly  variabk,  i 
its  course  is  very  irregular,  so  that  even  those  observers  who  lay  most  1 
on  the  typical  fever  courses  of  manyother  specific  diseases  admit  that  dol._ 
of  the  kmd  can  he  traced  here.  The  temperature  usually  ranges  from  a 
to  105°,  but  it  may  &11  and  remain  norrnal,  or  nearly  so,  for  a  day  or  |w»l 
a  lime;  sometimes  it  rises  to  105*  or  107",  especially  toward  the  Last.  ~ 
rale  of  the  pulK  mav  be  natural  or  slightly  increased ;  it  is  liable  to  fieqaea 
fluctuations;  in  bad  cases  it  may  be  very  rapid.  The  face  is  generally  {dt 
The  spleen  is  sometimes,  but  rarely,  found  enlarged.  As  a  rule.  ihciMt- 
men  is  rclracted,  but  it  may  be  greatly  distended.  Ziemsscn  obseiwj 
several  cases  in  which  complaints  were  made  of  oppression  at  the  cpi^ 
trium,  of  constriction  of  the  chtat,  and  even  of  severe  parox)-gms  of  dfiiin^fc 
An  abundant  secretion  of  urine  has  been  noticed  by  several  German  pt^ 
cians,  even  when  the  fever  was  high  ;  in  exceptional  cases  a  small  quistty 
of  albumen  or  of  sugar  has  l>een  ])resent. 

An  iroporunl  symptom  in  this,  as  compared  with  other  forms  of  nw* 
gitis,  is  the  ocrorrence  of  certain  i-utaneous  eruptions.  Chief  amoog  ita* 
is  herpes  of  the  face.  This  generally  liegins  on  the  lips  and  spreads  to  'it 
check,  nose,  ear,  eyelids;  it  is  often  bilateral ;  it  may  cover  the  whole  side  iJ 
the  face,  and  thus  it  is  iar  more  marked  than  in  any  other  acute  disoX. 
It  first  appears  Iviween  the  third  and  the  sixth  day,  but  fresh  outbreaks  of  >< 
may  take  place  as  lateai  thesixthor  the  seventh  week.  It  may  be  wen  m* 
on  the  trunk  or  on  the  limbs;  those  parts,  however,  arc  more  often  the  seat)' 
a  loseolous  or  an  erythematous  rash,  an  urtiatna,  or  a  difTiKcd  and  csie 
purpura.  There  appears  lo  be  nothing  specific  in  the  characters  of  anyl 
these  eruptions ;  they  arc  often  mixed  together  in  the  same  caie.  Zic 
lays  stress  on  the  symmetry  with  which  they  arc  diattibutcd  on  oppniK^ 
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I  of  the  mcdijn  pUne — herpn  on  each  wT»t,  urticaria  on  rach  leg,  or 
petcchix  on  e^h  shoulder.  Dr.  Collins,  of  Dublin,  taw  purpuric  spots  sup- 
pome  and  scab  over,  so  that  they  finally  Icrt  pitted  ciutriccs.  Soinclimes 
Urge  patches  of  hemorrhage  coalesce  and  give  a  uniform  black  appearance 
to  a  considerable  part  of  the  body. 

The  organs  of  sight  and  hearing  are  affected  in  many  cases  of  cerebro- 
spinal fever.  There  is  often  nn  intense  conjunctivitis,  attended  with  extreme 
chemosis.  Ulceration  of  the  cornea,  irido-choroiditis,  optic  neuritis  may 
each  of  them  develop  itself,  leading  to  the  usual  consequences  of  these 
several  lesions.  Vision  may  be  suddenly  lost  at  an  early  period  of 
the  disease ;  in  cases  which  recover,  the  patient  is  apt  to  be  left  more  or 
less  completely  blind.  The  ean  were  found  by  Zi;msscn  to  suffer  in  eight 
cases  out  of  forty-two.  Pain,  tinnitus,  impairment  of  heaiing  were  gencr- 
aJly  complained  of  soon  after  the  patient  fell  ill ;  they  either  passed  off  or 
coded  in  a  partial  or  total  deafness.  Such  symptoms  sometimes  depend 
Upon  soppuration  of  the. tympanum,  leading  to  perforation  and  discharge 
through  the  meatus.  It  has  been  suggested  that  in  other  instances  they 
may  be  direct  icsiilis  of  intlammation  of  the  floor  of  the  fourth  ventricle, 
involving  the  s/riie  tuusfua,  or  that  they  may  be  due  to  the  presence  of 
panilent  exudation  about  the  seventh  pair  of  nerves.  Ziem&sen,  however, 
remarks  that  he  has  often  found  both  these  lesions  in  cases  in  which  there 
was  no  alTeclion  of  the  auditory  functions  during  life.  In  certain  cases,  on 
the  other  hand,  in  which  deafness  had  been  present.  Heller  discovered  after 
death  a  suppurative  process  in  the  labyrinth,  besides  an  infiltration  of  the 
portio  mollis  with  pus.  It  then  became  a  question  whether  these  morbid 
changes  were  caused  by  an  extension  of  mischief  from  the  pia  mater,  or 
whether  Ihcy  began  simultaneously  with  the  meningitu.  Heller  was  disposed 
to  adopt  the  former  opinion.  It  is  curious  that  in  cases  of  this  kind  the 
portio  dura  constantly  escapes  and  tliat  lacial  paralysis  is  not  observed. 
Severe  infUmmaiion  of  the  labvrinih  usnallj'  leads  to  an  absolute  loss  of 
heuing  ;  and  in  most  cases  both  ears  are  alTccted.  The  consequence  is 
that  the  patient,  if  very  young,  never  Icams  to  speak.  Even  children  two 
or  three  years  old,  who  ?fcre  able  to  talk  before  they  fell  ill  with  the 
meningitis,  and  whose  articulation  after  their  recovery  was  at  first  tolerably 
dbtinci,  soon  begin  to  lose  the  power  of  speech,  and  ultimately  become 
uninteltigiblc.  Hirseh,  indeed,  says  that  there  is  sometimes  an  aphasia,  as 
an  immediate  result  of  the  cerebral  afTeciion  ;  but  this  was  never  observed 
by  Zicnvsen.  How  important  a  part  may  sometimes  be  played  by  epidemic 
meningitis  in  the  production  of  deaf-mutism  is  shown  by  the  fact  that  in 
1874  every  one  of  the  inmates  of  an  asylum  at  Damberg  owed  the  defect  to 
an  attack  of  that  disease. 

Cerebro -spinal  fever  exhibits  great  variations  in  its  severity,  so  that 
aysiemalic  writers  describe  several  distinct  forms  of  it.  Some  cases  are 
oMcd/ouitrDyan/oT  fulminant,  the  patient  dying  within  a  few  hourij  from 
the  commencement  of  his  illness.  Thus  Dr.  Gordon  recorded  one  instance 
in  Ireland  in  which  the  disease  ran  a  fatal  course  in  less  than  five  hours. 
There  was  a  dark,  purplish  eruption  of  spots  of  various  sizes  and  shapes, 
e&pecially  upon  the  lower  limbs.  Zicmsscn  says  that  among  forty-three 
cases  he  met  with  four  in  which  the  duration  was  from  twelve  to  thirty 
houi^.  He  relates  a  curious  instance  of  a  girl  who  was  attacked  one  after- 
noon with  headache  and  vomiting,  but  who  got  up  in  the  middle  of  the 
following  day  feeling  perfectly  well,  and  went  out  of  doors  to  fetch  some 
beer ;  at  about  2  o'clock  she  was  again  seized  with  violent  headache  and 
fell  into  eonvolsioas.  and  at  6.,$o  she  died.  This  form  of  the  disease  i^  seen 
chteHy  at  the  beginning  of  an  epidemic.  According  to  Ziemsscn,  the  pres- 
ence of  extKlation  into  the  membranes  is  discoverable  only  with  the  aid  of 
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a  iDicroscope.  which  revcah  an  infilinilion  of  rellK,  principally  ikwg  ifat! 
blood  «-c-sscl«.  Uul  in  Dr.  Gurdon's  cuk,  greenish  Irmpl)  had  aireadf  laa< 
poured  our  both  on  the  surface  and  at  the  bcue  of  the  briin,  and  ia  pbotj 
along  ihc  cord. 

On  ihc  other  hand,  there  are  cvct  which  are  termed  abtrrtivt.  in  wUdb] 
the  patient  may  not  be  confined  to  lied  for  more  than  a  day  or  two,  or 
even  go  on  with  his  work  as  n-sual  from  the  lieginning  to  ihc  ettd  of  ks 
illnc%.  Zicmsjcn  has  recorded  in  detail  three  examjiles  of  this  form  of  Ae 
diBcasc  \  in  each  of  them  headache,  a  [lainful  stiftneM  of  the  neck,  vA 
vomiting  (or  at  least  naa-wa)  were  present ;  in  one  tbetc  was  also  rigidity 
of  the  upper  dorsal  vertebra:,  and  in  another  herpes  and  iiartial  deuAs 
were  observed.  In  every  instance  recovery  took  place  within  fotiroriiit 
days.  Abortive  cases  are  said  to  be  especially  numerous  when  an  eptdew 
is  declining.  Their  proportionate  frequency  is  very  varialile.  Ar^^rdiq 
to  Hirsch  it  sometimes  hapjiens  that  the  greater  port  of  the  (MfHilation  t/i 
district  in  which  cerebro-spinal  fever  i*  prevalent. are  alTtTied  by  thii 
variety  of  the  disease.  Or  it  may  be  seen  in  the  ndiilts  and  the  oh) 
while  the  severe  form  is  raging  among  the  children.  To  wlut  extent 
morbid  changes  in  the  membranes  are  developed  in  cases  of  ihi.s  kind  B 
yet  altogether  unknown. 

Asa  rule,  however,  the  seventy  of  epidemic  meningitis  is  in) 
between  the  two  exircmcs  just  mentioned,  If  it  terminiites  in  recoiTrr,  il 
docs  nol  begin  to  subside  before  the  end  of  a  week  or  a  fortnight.  Tien 
arc  certain  minor  modifications  of  the  disea-se  to  which  brief  reference 
be  made.  One  is  an  "intermittent"  form,  in  which  there  are 
paroxysms  of  fever,  recurring  after  a  quotidian  or  tertian  type,  with 
vation  of  all  the  other  symptoms,  the  inlcr^als  being  more  or 
completely  apyrctic.  There  nic  two  wa)-s  in  which  cases  of  this  kind 
been  cxpUincd  ;  one  sup|)osition  has  been  that  they  depend  on  the  coml 
action  of  the  marsh  poison  and  of  the  specific  poison  of  epidemic  meninfia:] 
the  other,  that  the  last-named  disease  is  itself  really  of  malarial 
But  it  is  evident  that  neither  of  these  opinions  is  cjorrcci,  for  the 
mittcnt  variety  has  been  observed  >n  districts  where  ague  doe»  not  oci«{ 
Moreover,  Zicmssen  has  shown  that  when  measured  by  the  thei 
the  fever  is  far  from  exhibiting  the  regular  gradations  which  are  characli 
of  that  disease.  The  remissions  or  intermissions  often  last  over  a 
days,  and  the  temperature  chart  is  most  indefinite,  and  is  not  il  il 
modified  by  the  administration  of  quinine.  Another  so-called  vaneijiiA: 
"typhoid."  This  arises  in  protracted  cases,  and  is  marked  by  munen^ 
delirium,  a  dry,  brown  tongue,  sordes  on  the  li]»,  involuntary  cvanaMM 
and  bed  sores. 

Again,  several  observers  have  found  that  during  or  jmt  after  an  epidtok 
of  ceiebro-sptnal  fever,  meningitis  hasprcscnted  itself  with  iimisuai  fie(|<M*ri 
as  a  (om^ieatiim  of  other  acute  diseases.  This  is  especially  apt  to  be  At 
csue  with  acute  (croupous)  pneumonia;  no  less  than  fourteen  instances e'r 
are  recorded  as  having  occurred  in  L^rlangen  between  tS6Aand  187*-  it 
has  also  been  noticed  with  pleurisy,  acute  tonsillitis,  and  srarl.itmal  ncphnlii. 
Many  of  the  patients  recover  perfectly  well,  the  hcad.ichc  and  stiffw*)* 
the  neck  pasting  off  as  the  symptoms  of  the  jirimary  malady  subside :  it  Mf 
then  be  said  that  the  meningitis  is  of  the  "abortive"  vanety.  But  bm  • 
few  such  cases  terminate  fatally  1  and  the  usual  morbid  changes  in  the  mm- 
brancs  arc  then  found  at  the  autopsy. 

The  mortality  of  epidemic  menmgitis  seems  to  vary  in  difTcreot  epidowo 
from  }o  to  70  per  cent. ;  the  mean  mortality  is  estimated  at  40  per  ccnL 

Relapses  are  not  very  uncommon,  o'en  in  cases  of  moderate  sevcrti;,  > 
which  the  disease  began  to  subside  aAcr  a  week  or  two  of  illness.    A>>d  ^ 
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Si's  recovery  should  be  uninlerrupted  it  is  often  very  slow.  The 
le  WDMliincs  continuei  ihroughotit  the  convaleatenee,  and  may  even 
>r  years  afteraird,  undergoing  aggravation  when  he  Moops,  or  makes 
iial  or  bodily  effort.  ZiemSKn  says  he  ha&  seen  several  instances  in 
tc  ipinc  renuincd  stiff  during  several  weeks.  It  seems  natural  to 
me  iymi>toms  to  a  cicatricial  thickening  of  the  pta  mater,  whicli  has, 
been  (bund  present  in  ceitain  cases  where  there  has  been  an  oppor- 
r  making  an  autopsy,  at  an  interval  after  recovery  from  epidemic 
til,  in  conseqiMiice  of  chronic  hydrocephalus  luving  developed  itself 
leb  of  the  disease.  Recent  obaer%-aiians  tteetn  to  show  that  this  is 
lnfrc<iiienl  occurrence.  Ziemsseo  has  recorded  three  instances  in 
eath  lupiKned  ten  weeks,  twenty-seven  n-eeks,  and  thirty  weeks  re- 
y  from  the  commencement  of  the  |uitieni's  illnevt;  and  one  in  which 
stace  as  late  as  seven  years  after.  In  all  of  them  the  membranes 
ckened  and  opaque  in  dlfTLTcnt  placcn ;  and  twice  cheeny  masses 
ind  upon  the  convexity  as  well  as  at  the  base  of  the  binin.  llie 
of  fluid  in  the  ventricles  was  often  very  great ;  in  the  cast  which 
tt.tB)  at  the  end  of  thirty  weeks — that  of  a  boy,  two  years  old — the 
t  of  the  hemisfihere  (white  and  gray  matter  together)  was  only  al>onl 

A  sufficient  explanation  of  the  orctirrcnre  of  hydrocephaliii  under 
lOimiances  may,  |ierlu|is,  be  found  in  iht-  pertiittence  of  the  inflam- 
f  the  eficndyma  which  exists  during  Ihc  arutc  stage  of  the  dtseiute. 
S«nvaen  remarks,  the  fact  th;tt  lietwccn  the  meningilU  itMrlf  and  the 
?«ment  of  the  symiitunis  of  the  ventriiniUr  effiiMon  there  is  often  a 
fCval,  during  which  convalescence  a])pcan  to  be  going  on  bvorably, 
support  thie  opinion  that  the  secondary  affeclion  »  in  someway 
St  on  the  cicatricial  changes  tn  the  membranes.  Niemeyer  hnssiig- 
»«I  the  outflow  of  blood  through  (he  veins  of  Galen  is  interfered 
>*>essure.  Dr.  Collins,  of  Dublin,  in  x  rase  which  he  examined  on 
-sixth  day,  fotind  the  ccrcbro-spinal  opening  between  the  cercliclhim 
>ulb  occluded,  and  attributed  to  this  the  hydroceph.ihis,  in  accord- 
%    ihc  well-known  views  of  Mr.  Hilton.     But  in  a  series  of  cases 

by  Dr.    Mcrkel,  of    Nuremberg,  in    vol.    i   of  the    "  Drutstket 

it  was  noticed  that  there  was  always,  also,  a  large  quantity  of  fluid 
Che  arachnoid  around  the  tauda  «)uina.  I'his.  it  is  obvious,  is  alto* 
explicable  on  the  mechfinic.il  theories  just  referred  to.     And  on  the 

seems  bc*t  to  fall  hack  upon  the  idea  of  a  chronic  ctx-ndym.tl 
ttion,  which,  indeed,  is  directly  supported  by  the  hisloiogtcal  inves- 
of  Mcrkel,  who  found  Ihc  ventricular  lining  and  its  vessels  thickly 
nuclei. 

innpioms  which  indicate  the  supervention  of  hydrocephalus  arc  slid 
««cn  to  be  chiefly  severe  headache,  and  p.iins  in  the  bark  and  limbs, 
>K  only  in  paroxysms,  and  .iilendcd  with  vomiting,  loss  of  conscious* 
'ttvulsions,  and  the  involuntary  discharge  of  ficces  and  urine.  During 
TtalSi  which  may  last  for  weeks  at  a  lime,  the  patient  may  appear  to 
OOd  health,  menial  and  boddy ;  but  very  often  he  is  dull  and  stupid, 
saffccted  with  a  general  cutaneous  h y persist hcsia,  or  with  paralysis, 
ntiioo  of  one  or  more  of  the  limbs.  Progressive  emaciation  sppcan 
noiher  marked  symptom.  Whether  it  is  possible  for  recovery  to  take 
Vom  the  hydrocephalus  is  as  yet  uncertain.  It  is  to  be  noted  that 
«r  tnentory  and  wcaknes  of  intelligence,  when  they  immediately 
Kn  attack  of  epidemic  meningitis,  do  not  poini  to  the  presence  of  ven- 
'  eHusion,  and  arc  not  of  evil  omen,  since  they  generally  pas>^  off  in 
unc  of  a  few  months.  And  the  same  thing  may  be  said  of  varioui 
Ic  affectiotis  which  ore  now  and  then  observed  during  convalescence 
Udiaeaae. 
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j£tMli>gy.^The  nu^iet  of  ctnbm^piBai  fever  and  its  Rbtioin  tOMhn 
so-called  liloixi  diseases  are  still  very  obicure.  Tlio»e  who  art  utacktd  i^ 
it  ace  cocnjiaratively  itcUluni  uver  forty,  >nd  generally  Ick  than  twenly  yarf 
of  age ;  in  sumc  epidemic  alnioai  all  tlie  casta  luivc  l>cen  in  chiMten  nndrr 
fifteen.  But  two  of  T-iemsscn'-i  jutienU  were  old  people,  aged  icvcniymd 
■event y-hevi^n  TewptMrtively  Males  appear  to  be  more  often  alTKltd  ihn 
females.  Ziemaien  say»  that  it  chiefly  seizes  upon  stionc,  healthy  wbjcrt)^ 
but  he  and  other  obaerven  are  aj^reed  that  it  is  apt  to  tie  es|)eci3lly|Nenlcit 
among  ihe  poor,  who  are  ill  fed,  and  who  live  crowded  together  in  diny, 
djuiip,  ill'ventitateddwellingx.  When  it  oct-urred  in  France,  at  ihelxfiiwai 
of  the  centtiry,  it  was  often  eniirely  limited  to  the  soldiers  in  bartacb,llK 
civil  po[>iibtion  in  the  ^luine  towns  escaping  entirely.  lu  Ireland,  b  it^i, 
it  alfcctcil  princifntly  the  inmates  of  the  workhouses ;  in  the  United  Staiet, 
it  fell  with  CK|>ecial  severity  upon  the  negroes. 

Some  of  the  &cl&  just  mentioned  would  seem  to  indkate  that  enideaic 
iner>int;ilt!i   re«embtes   typhus   in    its  distritnition,  and    may,  tlierelon,  be 
infectious.       Rut   of  its  Iieing  coiitugioin  in  a  narrow  M;nse   tliere  b  w 
evideticc  whatever.     All  ot>vi.-rvers  are  agreed    that  it  does  not  pan  (m 
the  sick  lo  the  healthy  directly,  under  onlinary  r.ircunBtance*.      Hindv 
howcv<-r,  hus  collected  a  serie*  of  ca.ses  which  seetn  to  show  thai  »  an 
going  from  an  infected  to  a  healthy  place,  may  Kometimes  carry  witk  ba 
the  germ-t  of  the  di.teiL<K,  so  that  not  only  he  himtelf  afterward  falLt  ill  wtk  , 
it,  but  othen  are  attai'ked  in  their  turn.     One  suggestion   h  thai  a  oMtk' 
gioiiti  priucijile  is  giren  off  by  the  sick,  but  tlui  il  has  lo  under^ 
tran^formuliou  or  inlerme<liaie  xtage  of  iu  development,  iiomilily  in  itwiict . 
anitnal,  l>efore    it   can    infect   a   human    Iieing.     I    fmd    il   staled,  on  iIk  i 
authority  of  Mr.    FerguMHi,  Veterinary  Officer   to   the    Privy  Council  ilj 
Ireland,  tlvil    un    each  occasion  when    the  dlseaie  has  prevailed  in  tltf  i 
OOuntT>-,  it  has  co-existed  with  an  e{Hiofitic  of  the  same  nature  ainaci|  pp  I 
and  dogf. 

On  the  other  hand,  man ^  observers  think  that  epidemic  me^ingililild^ 
pendent  upon  some  mysterious  atmospheric  or  telluric  influence,  cafHbb  tf  j 
manifesting  itself  simultaneously  in  places  6ii  apart  from  one  another.  Tta 
Vt.  Sandenon  reports  that  in  1865  il  broke  out  on  or  alwut  Janinrj  1;^ 
in  two  districts  of  the  dejxLrtment  of  Dantiic,  distant  at  IciLit  thirty  laia 
from  each  other.     So,  a^ain,  Slillt  iiitiste  on  il*  having  repeatedly  prenikJ 
in  Europe  and  in  America  in  the  same  years,  and  in  the  way  in  whKh  it  bsj 
made  its  appearance  within  the  United  Slate*  at  places  hundreds  of  mIsI 
apart.     In  this  respect  he  comjiares  it  with  inltitenza,  and  defines  it  m|a»l 
dennic  disease.     But  !  certainly  think  he  goes  loo  far  when  he  hints  tlal  1^] 
very  small  local  epidemics  which  luive  ocxurred  in  Kngland,  and  evensmtf 
scattert-d  ca-se^  of  ineningilis  iliat  happen  lo  have  been  recorded  in 
at  a  time  when  cerebru- spinal  fever  existe<l  on   the  continent  of  I 
niay  have  been  due  to  one  and  the  same  widely  diffused  cause. 

1  have  already  mentioned  some  of  the  facts  which  shi>w  that  manA  1 
is  not  the  cause  of  epidemic  meningitis.     Zieroiaen  further  remarks  lh«l  ik  | 
districts  in  which  this  diseaae  has  prevailed  have  often  been  dry,  sandy,  de- 
rated plateaus ;  and  Hirsch,  that  it  differs  from  ague  in  being  e>peciillT  ^  1 
to  occur  in  the  winter  and  spring.     Yet  another  point  of  dtttinctioa  >  Bl 
tendency  to  attack  children  rather  than  adults. 

Diagnosis. — This  is  seldom  difBcull.  At  the  commencement  ofaictf' 
break,  however,  it  would  seem  that  enteric  fever  may  sometimes  be  ■)>' 
taken  for  it.  Leyden  si)-s  that  amona;  the  German  troops  Itefore  PXRhii 
1870,  a  series  of  cases  occurred  in  which  marked  rigidity  of  the  neck,  tewt 
headache,  and  hyperaesthesia  were  present,  while  theabdonten  u-a^lU^'^'l 
temperature  was  low,  and   the   bowcb  were  confined.      At  first  ii  •*'l 
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[ibtful  whether  (he  dUease  was  not  meninKiti«,  Init  the  atitopsiet  ithnnred 

it   w»  really  typhoid  fever,  with  biit  slight   iraptication  of  the  intes- 

Epidemics   of    the    two   diteasct   may   alw  prevail   simti1taneou<^ly. 

hast  (een  this  several   times;  he  insists  on  the  facial  herpcx  u 

inctive,  since  it  is  never  nh»cn-ed  in  enteric  fever. 

When  onnirring  as  a  complication  of  srote  pncwmonin,  epidemic  mentn- 

may  be  far  from  ea«y  of  diagnosis.      Ziemsfcn  rrmarks  that  rigidity  of 

nerk   is  often   entirely  aineni  in  such  cases.     In  very  young  children, 

,  this  symptom  ponewrs  very  little  significance  even  when  it  w  present ; 

convulsions,  coma,  and  other  signs  of  cerebral  disiiirb.ince,  are  cijunlly 

Ihoat  value.     Maurer  maintains  that  a  tense,  projecting  fonUnclle  aCTords 

It  help,  Mnce  it   proves  that  the  intracranial  pre^ure   is  excessive,  and 

M  nui  likely  to  be  the  remit  of  simple  pneumonia. 

[Again,    if   an  iwlatcd   case  of   meningiti«    should  occur,   it  is  often 

ipo^fihlc  to  »y  whether  it  lielongs  to  the  epidemic,  the  simple,  or  to  the 

rtciilar   form.     The   rptestion    may  be   of    ihc   gravest     imporlance,    if 

frbro-spirtal  fever  'hoiild  happen  to  be  raging  in  a  neighboring  town  or 

It  would  «eem  that  ihe  spinal  symptoms— the  painful  stiffness  of 

neck,  the  rigidity  of  the  vcrtcbric,  the  hyperte!iihesi;i.  and  pains  in  the 

nbft— are  generally  less  marked  in  the  non^pidemic  varieties.     Tubercular 

Rientngitit  may  often  be  distinguished   by  its  prodromata.  by  its  gradual 

Dwi,  by  its  slow  and  interrupted  course.     The  presence  of  a  roscolous  or 

ric  erapiion  would  probably  be  a  conclusive  proof  that  the  case  was 

:  of  cerebro-spinal  fever. 

In  giving  a  /rti^efit,  it  is  important  to  bear  in  mind  the  treacherous 

cier  of  the  disease.     A  case  which  »t  first  appears  to  be  of  but  little 

ity   may  afterward    develop  dangerous    symptoms  and  prove  rapidly 

i ;  af>d,  on  the  other  hand,  patients  whose  condition  had  seemed  hopeless 

times  recover. 


AciTE  Simple  Mekincitis. — Some  modern  writers  describe  several 

lof  acute  simple  inflammation  of  the  membranes  of  the  brain  under 

tirKt   names,   aiiording  a^    the  convexity  or  the  Yuute  is  anTected,  and 

]in|E   as   the  disease  is  more  or  lesn  distinctly  traceable  to  different 

And.  undoubtedly,  a  meningitis  in  which  the  whnle  surface  of  the 

un  Iwcomes  covered  with  a  thick  layer  of  pus  is  atiendnl  with  much  more 

[>Ieni  sympionu,  and  destroys  life  (k   more  ipiiiklv  than  one  which  is 

sited  to  a  particular  reaion,  and  in  which  only  a  «mall  (jiiantity  of  lymph 

I  efTu'Cd.     But  no  complete  division  into  sc^Mimtc  categoric*  U  possible  ;  as 

one  might  have  expected,  from  the  analogy  afforded  by  the  similar 

ti'ins  of  other  |iarts. 

Amaumy. — When  the  roost  intense  dc^ee  of  inflammation  has  been  pres- 

Ot,  one  finds,  on  turning  kick  the  dura  mater,  that  the  cerebral  convolutions 

completely  hidden  bjagrecn,  purulent  material.     Thi.i  looksa-i  if  it  were 

kd  out  over  the  hemi.ipheie  in  the  nih-dural  *\m,c.t ;  t>ut  by  scraping  the 

llDoid  surface  one  genemlly  discovers  that  little,  if  any,  of  it  is  really 

Dr.  Moxon  sa)3  that  even  when  *ome  of  the  exudation  had  appeared 

teome  offupon  the  edge  of  the  Malpcl.  he  often  found  nnly  c|)ilhe1ium  and 

itu«   iin   examining    it    with   the   microscojie.      Sometimes,   however,  a 

onuderable  quantity  of  pirs  is  Mih-dural ;  this,  I   believe,  proves  that  the 

i  was  due  to  extension  from  without.     The  converse,  however,  is  very 

from   being   true;     namely,   th.-tt    meningitis   is   always    attended  with 

iation  into  the  "arachnoid  cavity,"  when  it  is  set  up  by  such  causes  as 

ic»   of    the  petrous   bone   or   necrosis  of    the   catvaria.      For,    on    the 

itraff.  in  the  vast  majonty  of  the^e  coNes  no  suli-dural  pus   is  found  ;  and 

rhenever  it  ta  widely  diffiwd  over  the  hemisiihcres   I  believe  that  it  is 
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clwayi  preaent  in  greU  abund&nce  within  the  meshes  of  the  pti  aula 
well. 

The  inventing  membrane  of  the  brain,  with  all   it«  inoeeaa  taao 
m.iy,  in  fairl,  \)c  HWollen  lu  many  tiin«5  the  normal  ihic  knea,  apfwutef  I 
soft,  green,  and  gelaiinotis,  or  firm,  }^llow,  and  fell  -like,  accofdiftg  tt  i 
consistence  of  the  exudation  inAllmied  into  its  siilxitanre.      And  raK  ' 
B  condition  there  may  be  every  gradation,  down  to  a  (loint  U  whicht 
(light  traces  of  pus  ran  be  discoven-d,  along  tome  of  the  pritici|ial ' 
or  at  whirh  the  inflninmatory  process  is  limited  to  the  baae  orcrea  Ml 
Sylvinn  Hssiire,  or  to  a  single  lobe  of  the  cerebellum. 

Inioine  of  the  more  xeveie  taws  the  convolutions  themscK-nart  irjfcrait  ' 
When  the  pia  mater  k  stripped  off,  it  carries  with  it  ponioru  of  the  cmM 
tissue,  leaving  a  ragged  saifacc  behind.     Huguenin   says  thai  aaoaia 
leucocytes  may  be  found  Ihroughoat  all  the  byers  of  the  corto,  aod 
nippuracion  of  the  brain  sulntftnce  may  actually  rearh  such  a  point  a 
give  rise  to  a  diffused,  ydlnw-gray  maceration  visible  to   ibe  naked 
The  vessels  often  contain  but  little  blood,  in  con<«i|ucnce  of  the 
presnire  which  precedes  death,     llie  ventricles  may  either  be  eiaptf  > 
contain  a  turbid  liquid,  or  even  pus.     The  choroid  plexuses  ore 
infiltrated  with  inflammatory  prodtKts. 

Some  of  the  sinuses  in  the  dura  nuter  arc  now  and  then  foutK) 
with  antc-moricni  clots,  even  when  the  meoingiii«  is  not  secoixlary  to  i 
disease  of  the  bones  which  could  itself  have  set  up  the  thrombosis  M« 
sion.     In  a  little  girl,  aged  three,  forexample,  who  died  in  Ouv's  He* 
and  in  whom  both  hemispheres  were  covered  with  »  thick  layer  o( 
lymph,  e^ich  lateral  sinus,  but  especially  the  left,  was  filled  with  , 
softening  material. 

How  oDcn  an  acute  simple  meningitis  of  the  brain  spreads  to  the 
brancs  ot  the  i^pinal  cord,  it  ii  probably  Impossible  at  the  preaent  ItfM  to  i 
In  the  majority  of  recorded  cases  the  rcricbtal  canal  has  not  brcti  ■ 
but  we  have  had  at  Guy's  Hospital  at  least  eleven  cases  in  which 
malory  products  have  been  found  in  greater  or  less  <|UAnttty  beneatk  i 
spinal  arachnoid.     In  none  of  them  was  thereany  reasun  ID  believe  ttel 
disease  was  of  epidemic  origin ;  in  four  it  was  directly  caused  by  frviwtd 
the  skull  or  severe  injury  to  the  brain,  or  arooe  by  exteniioo  of 
from  the  cranial  bones. 

yEftWfjiy. — The  causes  of  simpte  acute  meningitis  are  vatioo.  Uotf  I 
quent  among  them  are  injuries  to  the  head.  These  generally  oonr  andcd 
notice  of  the  surgeon,  but  the  physician  must  remember  that  the 
sometimes  follows  a  blow  or  fall  which  may  not  have  produced  any  < 
bruJM-,  and  alxnit  which  the  laiient  may  say  nothing,  pailicitlariy  if  1 
should  have  been  Intoxicated  at  ihe  time.  Some  years  ato  a  Mil 
admitted  into  Guy's  Honpiial  for  a  fracttued  thigh,  cawed  by  tm 
filUen  into  a  cellar  white  dmnk.  He  died  at  the  end  of  five  werk^  I 
been  delirious  all  the  lime.  He  was  believed  to  have  dclirinm  irrvtfs; 
nothing  was  known  of  any  Injury  to  the  head  *,  he  had  been  able  to  ftt  <tf 
of  bed  and  stand  upright.  At  the  autopsy  it  was  found  (fatt  ihm  «• 
general  acute  meningitis  affecting  the  base  as  well  as  the  mrhct :  a  m' 
part  of  one  parietal  bone,  over  an  area  an  inch  in  diameter,  wu  tt  * 
greenish  color,  and  its  diploe  was  reddened.  Both  the  periouraffl  aadi 
dura  mater  seemed  quite  healthy,  but  it  was  thought  probable  that  the  I 
had  been  injured  at  the  lime  of  the  accident.  Another  coaunoB  cw 
meningitis  b  the  extension  of  inAammation  from  chronic  dtiotse  of 
part  of  the  skull.  Sy[ihilltic  caries  or  necrosis  of  tlie  calvaria  tooK 
kills  in  that  way,  and  such  a  result  may  be  allogeiher  uimpr<ud.  (^ 
patient's  progren  having  apparently  been  EivoraMe  until  a  vcty  thott  i 
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fore  his  death.     So,  agaifi.with  lesiodsor  ihe  temporal  bon«  secondary 
affeclions  of  ihc  ear.     Six  cases  of  this  kind  luvc  lieen  ob'wrved  at  Guy  s 
lospiial   within   the  Wt   few  years,  a  much  timalkr  number   than   that 
'  the  cases  in  which  cerebral  abstctscs  were  due  lo  the  »me  cause,  and  in 
I  or  three  of  them  the  pathology  is,  pcrhaiw,  still  open  lo  doubt.     One 
lieni,  a  man,  aged  t*renty-two,  was  said  la  have  had  >un.itiuke  &even  daya 
'  being  aiiackcd.  and  another  man,  aged  twenty,  had  been  struck  on 
'  head  wiih  a  bobicr  immediately  before  danitnous  t-eret>ral  symptoms 
in.     In  each  instance  ii  wa:s  clear  that  the  inflammation  started  from  a 
temporal  bone,  but  there  was  a  question  whether  an  independent 
>  exciting  "  cause  was  not  in  operation.     On  the  other  hand,  there  was  the 
of  a  woman  servant,  aged  twenty-seven,  of  who«  illneiu  no  history 
nuld  be  obtained  ;  as  no  cause  for  the  meningiti.i  of  whii-h  she  die<l  was 
Ibcoverablc,  the  ears  were  specially  examined  by  the  late  Mr.  Hinton,  who 
'  aiMl  pus  in  the  labyrinth  on  one  side.     Toihi^t,  an-ordingly,  thedisea-w 
attributed,  but  it  must  be  remembered  that  in  epitlemir  cerebro-spinal 
inflammation  often  spreads  lo  the  ears  from  the  mcmtrranes,  and  there 
.  to  be  no  reason  why  the  same  thing  should  not  occur  in  Ihc  simple 
of  the  disease. 
Numerous  other  lo<'al  affections  may  be  mentioned  as  ocfasionally  giving 
lo  meningitis.     I  once  made  an  .iiitopsy  in  n  case  in  whirh  an  fj>iihe- 
1,  commi-nrinfi!  in  the  Ii)],  extended  with  ulciTation  alone  the  pterygoid 
m  until  it  |KLt>etl  through  the  foramen  ov.ilc  into  the  mterior  of  the 
jll,  and  anothtr  ex.imple  oiTurrrd  in  a  little  girl  who  h.nl   necrosis  of  the 
_  jaw  aftcT  meailfft,  and  in  whom  the  cavernous  sinus  wa*  full  of  a 

dirtV'brown  fluid.      Or,  the  disease  may  be  set  up  by  suppuration  of  the 
reball,  traveling,  in  all  |>n)bability,  along  the  «heath  of  the  optic  nerve. 
rebics  a  rase  in  which  its  starling  point  was  a  chronic  affection 
'  the  fint  two  cervical  vcrlebrse. 

Next  in  frequency  to  the  caks  of  meningitis  that  arc  traceable  to  local 
come  those  which  are  secondary  to  some  other  acute  disease,  and 
which  arc.  therefore,  classified  by  Hugucnin  as  mtlaitatie.  It  is.  indeed, 
sible  that  more  careful  research  may  hereafter  show  that  these  have 
cmselves  a  {e<at  starting  point  in  some  lesion  affecting  the  cerebral 
Thus  we  have  at  Guy's  Hospital  had  two  cases  in  which  inflam- 
.  of  the  pia  mater  accompanied  an  attack  of  erysipelas  of  the  scalp ; 
one  it  is  noted  that  the  calvaria  was  discolored  yellow.  In  four 
it  appeared  lo  be  part  of  a  common  pyxmia  ;  once  there  was  a 
Vf  i^atch  of  cercbritis  reaching  the  surface;  once  pericarditis  also  was 
nt,  so  that  one  might  regard  the  disease  as  speciiilly  attacking  the 
Rvembranes  if  the  arachnoid  could  still  be  called  by  ih.il  name  ;  once 
meningitis  was  the  only  evidence  of  blood  poisoning,  but  such  seemed 
be  the  most  probable  explanation  of  its  occurrence,  as  it  came  on  six 
kys  aficr  an  operation  for  imperforate  anus  in  a  child  a  year  old  ;  otice  it 
ciated  with  an  abscess  in  the  lung,  and  with  suppuration  in  the 
liutinal  connective  tissue  and  in  the  sutmance  of  one  je;;,  there  being, 
ever,  no  obvious  primary  lesion.  In  a  single  case  inflaminaiion  of  the 
cbral  membranes  was  believed  to  be  a  complication  of  typhus ;  no  affec- 
jon  of  the  vessels  in  the  pia  mater  was  discovered,  but  the  spleen  con- 
lined  infarcts,  and  there  was  thrombosis  of  the  renal  veins.  Four  times 
it  seemed  to  be  secondary  to  acute  pneumonia  or  pleurisy  ;  all  but  one  of 
ihew  cases,  however,  presented  peculiar  feature*.  One  occurred  in  a  man, 
aged  iweniy-two,  who  bad  been  in  the  hospital  six  weeks  for  plcuro-pneu- 
ib,  and  was  convalescent  and  able  to  go  into  the  ftrounds,  when  he 
■gain  attacked  with  d)-spncea  and  high  fever,  and  died  in  three  days ; 
r  ifiuia]  membranes,  as  well  as  those  of  the  brain,  were  inflamed.    Another 


'nredfalh.     There  w«»  miicn  fwen^ytnyM^o^^ttl 
the  liruin  iind  on  ihc  vertex.     The  only  other  inurlfid  condilu; 
discovered  were  chronic  renal  disease  (apparenil^  in  moder 
hypertrophy  of  ihc  heart. 

Hti^uenin  sm  thjil  4t   Zilrirh  in  Ham  mat  ion  of  lh«  cent 
'a  an  exceedingly  frcqucni  complication  of  scute  pneunont 
Chvo^ek  ns  having  found  it  four  timet  in  310  case*  u  Vtcon* 
that  in  the  Swiss  city  the  pcrcentjige  u  higher. 

Dr.  Moxon  has  Isid  special  stren  on  the  lact  that  svphilif  «oine( 
to  be  Ihc  catiNc  of  an  acute  simple  meningitix,  and  t  find  Ave  < 
kind  in  oiir  rei:ords,  in  addition  to  those  in  which  infl.-tmnutic 
branet  vxi  set  up  by  disease  of  (he  calvaria.  Once  a  gumma  ' 
in  the  brain  stilKiancc.  In  no  instance  was  any  disease  Doli< 
bml  arlerini,  but  it  seems  very  probable  that  nich  a  letion  maj 
discovered  in  similar  cases.  In  1871,8  man,  alrendy  in  the 
disease  of  the  aortic  valves  with  regufgitalion,  died  after  two  dajn 
cerebro-spinal  meninfjitis  ;  no  embolism  was  detected,  but  (bell 
tained  infarcts.  In  1S74,  a  woman,  aged  forly-ei^ht,  who  hod  be( 
for  chronic  jaundice  caused  by  biliary  calculi,  wa.^  attacked 
inflammation  of  the  cerebral  mcmbtancs ;  this,  however,  was  dow 
sequent  upon  ulcerative  endocarditis  of  the  aortic  valves,  wbie 
covered  at  ihc  autopsy.  It  is  rcmark.tblc  that  i  do  not  find  ill  oa 
single  cose  in  u-hich  Bright's  disease  appeared  to  be  the  cause  of  I 
Huguenin,  however,  mentions  it  as  havmg  occurred  ron^ccutinj 
pleurisy  in  a  girl,  aged  fourteen,  who  had  "  acute  fatty  dcgenerai 
kidneys." 

There  remain  a  few  cases  in  which  nwniDgilis  can  be  traced  I 

the  causes  hitherto  mentioned.     In  our  records  at  Guy's  Ho^ 

nine  cases  of  this  kind.     In  three  of  them  pus  or  lymph  was  tp 

large  quantities  over  the  whole  surface  of  the  brain,  equally  over 

spheres  and  at  the  base ;  in  three  the  amount  at  the  base ' 

than  upon  the  convexity ;  in  one  the  latter  region  was  alooej 

material  beinf;,  in  this  instance,  lymph.   Once  the  under  sur 

and  Ihc  subarachnoid  space  of  Ihc  »)inal  cord  were  all  bithcdj 
m__£       ■    _  »■--•  -    •1* — » — . — t-f ■ .■ •— a 
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P.M.,  during  a  hot  tununer's  anemoon,  paddling  about  the  lake  of  ZUrich, 
tku  on  his  belly  on  a  board.  .Ml  iHe  (.-xpineil  [aits  of  hb  body  Iteome 
eljrsunbiirned;  at  6  p.m.  he  «-a.i!ieued  with  lieadache,  and  nn  hour  later 
with  »h)vertDg,  and  all  the  tymptoms  of  meningilut  rapidly  dinrelu|>i:d  them* 
^gtXvtii;  hu  illtie»,  however,  lerminated  in  recoveir.  Gueraant  init  with  a 
^■fanilar  instance  which  ended  fatally,  and  ma  venlied  by  an  atitopsy,  in  an 
^Bl£int,  a):cd  lix  monthn,  whute  cradle  had  l>een  left  In  the  Minslitnc  in  the 
^Btiddle  ufa  ^anleii.  Rilbet  and  Barlhes  mention  the  ca.-ie  of  a  ihild  who 
^^Danifi»led  alarming  cerebral  lympionitt  after  reading  a  twok,  the  page*  of 
which  were  ei|MMed  to  the  nm. 

Cnwa— The  vymptonis  of  acute  meningtlin  bear  a  general  resemblance 

I  Ukmc  of  the  tubercular  aifection  ;  in  the  lypiral  furmx  of  both  thne  is  a 

_    of  "  irritation,"  which  is  succeeded  by  a  Mage  of  "  presture."     But 

;  more  severe  caxs  of  the  one  present  a  jieciiliarity  that  is,  I  believe,  with- 

'puallel    in    the  other  disease,  namely,  that  each  of  the  two  ]ieriodfl, 

>U]|h  marked  by  the  most  characteristic  symptoms,  may  yet  terminate 

thin  two  or  three  days,  or  even  tatt  no  longer  tluui  a  few  hours.     Thus  an 

tcflective  ^contrast  can  be  drawn  if  one  descrit>es  wveral  distinct  non>lul>er< 

vaneiics  of  meningitis,  but,  as  1  have  already  stated,  t  think  that  such 

I  Argument  u  artificial. 

Simple  meningitis  commonly  begins  quite  suddenly;  it  haa  no  prodro- 

■Ala.     Tlte  |aiicnt,  if  an  adult,  may  be  wiled  with  a  rigor ;  in  children  this 

I  le«  common.     Headache  is  generally  i>resent  from  ihefinti;  it  may  either 

■  refenrd  to  the  forehead,  or  alTe<-l  all  parts  alike.     There  may  be  exacer- 

uions  from  lime  to  lime,  in  which  piercing  cries  are  uttered ;  the  agony 

to  be  altogether  intolerable.     Giddiness  is  fretltiently  an  early  »ymp« 

the  ground  seems  to  give  way  beneath  the  feet,  and  the  legs  may  feel 

weak  that  to  stand  upright  is  almost  imj^fossible.     Vomiting,  perhajis, 

c<-aT\  once  or  oOener.     There  is  an  extreme  irritability  lu  light  and  suund. 

eyo  arc  brilliant  and  inserted,  the  fat^e  ii  (lushed,  the  head  ib  hoi,  the 

are  fcll  to  throb  violently.     The  icmix-Tatutc  rise*,  and  may  reach 

104°  by  the  third  day;  there  may  be  g«-al  complaint  of  thirst.     The  pulse 

'  I  tjuickcncd,  as  a  nile,  but  this  is  not  always  the  case.     Epilcpliform  con- 

1  are  not  uncommon  and  sometime*  mark  the  commenc^'nitnt  of  the 

The  Ittck  of  the  neck  is  often  rigid,  >o  that  the  patient  swms  to 

his  head  into  the  pillow.     Somdimes  his  limtn  are  stiff.     He  generally 

^coiled  up  in  bed,  anxiously  avoiding  notice,  and  most  unwdling  to  be 

^dirtutlird  m  .iny  way.     His  mind  may  for  a  lime  be  iJcrfcctly  clear,  bui  aftcr- 

watd  he  become*  delirious,     [n  some  cases  there  is  violent  maniacal  cxcilc- 

nent  from  the  very  first.     Sleep  is  altogether  wanting,  or  vcr)'  broken  and 

Ldtftutbed.     The  iiuptk  are.  as  a  rule,  contracted  ;  the  ophthalmoscope  may 

Itbow  either  m  hjcmia  or  n euro- reimi lis. 

The  serond  >tage  of  lite  disease  is  characterized  by  stupor,  which  more  or 

IcM  {|aii-kly  pavies  into  coma.     The  pupils  are  sliigguh,  or  even  dilated  and 

I  inienitble  ;  they  are  often  unequal  in  size.     There  may  be  loss  of  power  in 

'  the  liml«  of  one  lide,  with  or  willioul  a  similar^alfcclion  of  the  corresponding 

j  half  of  the  face.     Sometimes  ihe  |>atient  siiuints,  but  even  when  the  base  is 

liovolvcd  otie  can  seldom  make  out  a  definite  jiaralvsis  o{  any  of  the  cranial 

■serves  ;  Ibcy,  of  course,  remain  unallerted  when  the  inflammation  i^  limited 

'  the  convexity  of  the  brain.     F.pik'|iti((itm  convulsions  may  rciiirn  again 

.  again  until  one  of  them  proves  latal,  or  they  may  be  altogether  absent, 

r,  again,  there  may  be  attacks  of  s]U.Mn  confined  to  ccriain  miuclcs  or  to 

lone  arro  and  oiw  leg.     The  tcmj>erature  generally  remains  high,  ranging 

102"  upward,  but  the  face  is  now  pale,  and  the  extremities  may  be  cold 

F«o  Ihc  touch  and  bathed  in  a  profuse  sweat.     Toward  the  last,  the  evacua- 

Itiuna  are  pacMd  involuntarily. 
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TSc  duration  of  simple  meningiln  varies  with  its  inlcnsily.  !¥» 
in  which  lh«  whok  Miti:icc  of  ihc  brain,  including  the  convexity.  niEAsMt] 
scarcely  ever  but  more  than  a  week  and  gencrall)'  terminate  wuhm  Unci 
four  days.  When  the  base  alone  is  affccled  the  patient  iontetiioct  U*si 
long  as  in  the  tubercular  form  of  the  diseax.  But  this  u  bjrnoi 
always  the  cxm;  ;  he  may  die  in  forty-eight  hours,  and  the  only  dlwcvmUr 
morbid  change  may  be  on  the  under  surface  <A  tbc  broia.  In  iwh 
however,  there  U  no  »ucccs&i«'e  development  of  the  symptutst  in  RyriKl 
order.  Sometimes  tbc  patient  batiackMl  with  epileptiform  (.oanisiauoi 
bciomcs  ({uirkly  insensible,  or  he  may  be  \-ioienily  dclirioia.  Is  ctma 
cafo  Ion  of  sjtirits  is  the  earliest  symptom,  as  wu  nuiiced  Iodic  V  '? 
Abcrcrombie.  Tlwrv  may  be  little  or  no  pam  in  the  head,  and  thin  tkc  nri 
lututc  of  the  d'uaune  may  be  altogether  overlooked. 

Diagnoiit. — Simple   inflammation   of  the   tnembranes  of  the  baio  rat 
be   (lithcull  to  recoKiiite,    as  we  have  already   seen    to   be   the  CMr 
tubercular  nieninyiiis;  but  the  diseases  mou  likely  to  lead  one  mio  < 
are  not  i|uite  the  aainc.     When   it  is  impossible  to  ro^c  tmt   the  ic>» 
encc  of  any  of  the  recojtni/cd  causes  of  the  aflcction,  and  when  the  ^■'^ 
toms  arc  obMruie,  one  may  be  unable  to  distinguish  it  from  alcobi  - 
ntftoia,  or  epilejiny.     On  the  other  hand,  when  the  patient  i»  known  ■. 
suffering  from  lu-ute  paeumonia  or  erj'sipclas  it  may  be  very  hard  to  •: 
mine  whether  there  is  more  than  the  ordinary  s)'mplomatic  dcltnan.    C*.^ 
in   which  alarminu   indications  of  cerebral  disturbance  an   ^n^^t'*'  9 
otorrhtea  seem  id  be  ]>eculiarly  liable  to  be  wrongly  ioieriiTeted.     is  ill 
I  made  an  aiilo|ny    in  the  ca^  of  a   patient   of  Dr  Fredertrk 
who  had  died  wiih  nhat   appinred  to  be  clear  symptom*  of 
secondary  to  diseaAC  of  the  car,  including  conveit^cni  strabiunt^,  a  i 
cedcmaloiu  condition  of  both  optic  discs,  delirium,  and  coma.     Tbc 
sign  of  any  disease  of  the  enceiihaioD  was  a  blackened  i.tate  of  the . 
over  a  small  partof  one  lube  ut  the  cerebelluin,  Imii  tltere  wxs  a  putrvll 
bosis  of  the  lateral  sums  and  jugular  vein,  and   this  had  set   up 
pyamic  absccsse*  in  the  luiigti.     In  the  "Mtil.  Jimrs  anJ  Gttuttt"  Ux  tl 
will  be  found  a  precisely  simUar  caae,  under  Dr.  WiImih  Fox.  in  wback 
patient  had  all  her  limls -flexed,  and  suffered  Ouro  headache,, 
and  hypernthesia  uf  ilie  surface,  but  in  which  the  bnin  and  lu  i 
were  perfectly  healthy.     It  would,  therefore,  at>]'ear  that  pyjemia  < 
upon  thrombosis  of  a  lateral  sinus  ia  capable  of  simulating  mcotngitW  i 
ooscly.     The  point  is  of  the  more  importance  in  thai  the  foroMT 
seems  not  to  be  always  fatal ;  at  least  this  aptieais  to  me  to  be  the  looit  | 
able  interpretation  of  two  ca-tes  recorded  by  Or.  Andrew  irt  the  "  Mtd. 
amd  Gaufu"  fof  1875.     ^<^  """^  '^"  *'^  *  youth,  aged  sixteen,  •!»  I 
had  a  discharge  from  the  car,  and  who  became  druws)'  and  heavy,  «ttJi  fewdl 
headache,  giddiness  s>ikne»,  and  blurring  and  icdcma  of  Ibc  optic  dao.  1^ 
other  occurred  in  a  girl,  .^ed  niivc,  who  had  aUo  bad  ear  di'raar,  and  ate 
was  allocked  with  pAin   in  the  head,  votnuing,  and  delihiua.  so  tfatf  ik 
screamed  and  started  in  her  sleep.     Mcniiigitu  wan  diagnuKd,  bat  ^ti 
patient  recovered  after  an  illness  of  some  weeks'  duration,  in  ifaie  ooone^ 

which  ihi  II  II  II  rli  Till  1 1 1  idi  nrr  nf  prnrmii.  nm  nfil li  1 1  iimimiianiii 

Ihc  other  having  an  aWess  in  the  thigh. 

Lastly,  1  IkIicvc  that  there  is  al«'ays  an  elcmnil  of  uneertaiaiy  in  ttp^ 
to  the  diagtunis  of  those  cases  in  which  the  typical  symptoms  of  ncaiifCi 
develop  themselves  in  regular  order  and  with  such  rapidity  as  10  tlraio 
a  fatal  icrminaiion  within  three  or  four  days,  or  even  still  earlier.  I  k0> 
seen  more  than  one  miitancc  of  this  kind,  in  which  the  gravot 
was  given,  but  in  which  a  complete  recovery  took  place.  A 
comes  forcibly  to  my  recollection  u  that  of  a  young  lady,  ibe  dM|bta  < 


ntOGHOSIS. 


623 


Itcat  iDiin.     Her  cdiKatioo  had  been  ralher  nej[lected  during  childhood, 

she  had  been  for  tofne  weeks  straining  all  her  powers  to  keep  jxace  with 

scboolfcllowt  in  her  studies.     I  have,  unforlunaicly,  no  notes  of  her 

ocns,  but  I  know  that  they  appeared  to  point  clearly  to  the  presence 

ningitit ;  yet  (he  attack  (Kissed  olT,  and  she  is  now  in  good  healih.     I 

cited  a  caie  of  Huguenin's,  in  which  the  diagnosis  was  adhered  to,  in 

of  the  fact  that  the  jniient  recovered. 

lyjiww.— The  ((iiettion  as  to  ibe  p»»ibiHty  of  recovery  from  acute 
iplc  meningitis  u  ulill  more  definitely  raised  by  certain  <-3ses  which  come 
Sirr  the  noiire  of  ophthalmic  or  of  aural  vicgcons.  In  tS66,  Mr.  Hutch- 
an  recorded  in  the  "  Ofhlhaimtc  Hotpilal  RrpoHs,"  a  series  of  cases  of 
Idren  who  were  brought  to  him  for  blinOnesn,  which  he  found  to  be  due 
l>pti(:  neimiiv,  and  nearly  all  of  whom  liad  had  a  severe  illne&t,  attended 
h  delinwrn  and  other  cerebral  symptoms,  and  1nlppti^wl  to  be  fever.  Dr. 
bun  snggestt  that  the  di-xra-se  was  reallj-  meningitis.  This  obser\'cr  also 
fas  thai  he  has  seen  several  instances  in  which  a  condition  of  dcfcrtivc 
jsl  development  (or  idiocy  as  it  would  be  called)  has  been  SMOciated 
atrophy  of  the  oi>ttc  discs,  and  has,  in  all  probabiliiy,  heen  referable  to 
m  ptst  inibmn).ition  of  the  cerebral  membranes.  On  the  other  hand, 
~~    cases  in  which  a  permanent  deafncM  has  resulted  from  an  acute 


S,  have  been  interpreted  in  a  very  dilTerent  way  by  V'oltolini  (who  first 
allCDlion  to  them  in  1B67)  as  well  as  by  some  other  writers.  According 
uooer  {of  Zurich)  the  affection  in  question  commonly  sets  in  suddenly; 
:hild  suffers  from  fever ;  it  ma^  vomit ;  its  head  is  hot ;  it  becomes 
tii  and  delirraus,  looing  about  in  bed  and  .screaming  violently  ;  within 
r&t  twenty-four  hour«  it  becomes  partially  unconscious,  and  after  two  to 
(Jays  it  pa»es  into  a  state  of  conu.  At  the  end  of  another  period  of 
.0  four  days,  however  its  rrgainx  it.'^  senses  very  rapidly  ;  but  when  it 
:ne&  to  wjlk  it  is  found  to  stagger,  and  it  quickly  becomes  deaf  and  (as 
tscquence)  remains  dumb  for  the  rcstof  its  life.  Vollolini's  theory  is  that 
lisco&c  in  Mich  cases  is  an  acute  inflammation  of  the  labyrinth  ;  the 
iiml  ikytnploms  (oi  in  M£ni6rc's  disease;  being  supposed  to  be  cau&cd  in 
wAy  by  the  aural  ofTection.  Direct  evidence  from  the  post-moricoi 
is  as  yet  altogether  wanting.  But,  as  Brunnrr  remarks,  the  fact  that 
ioifttCA  is  constantly  bilateral  is  opposed  to  such  an  inteiprcTation, 
hmkii  that  there  nnay  be  some  morbid  change  on  the  floor  of  the  fourth 
ncle,  implicating  the  j/ria  amsHta.  But  it  seems  to  me  thai  Voltolini's 
and  tbo«e  uf  Mr.  Hutchinson  and  Dr.  Allbutt  must  be  taken  together, 
in  connection  with  the  other  cases  in  which  recovery  takes  place  after 
Ineas  resembling  toeningilis,  but  in  which  there   is  not   left   either 

or  blindness  or  idiocy. 
Yat  makes  me  hesitate  in  coming  to  any  conclusion  as  to  the  real  nature 
■cb  cases,  is  the  ciri.umslance  that  one  scarcely  ever  finds  in  the  post* 
Icm  room  adhesions  of  the  membranes  ai  the  base  of  the  brain  or 
clear  evidences  of  a  former  meningitis.  It  has,  however,  been  shown 
epidemic  meningitis  recovery  is  not  infrequent,  and  that  the  di^icsise 
leaves  behind  it  deafness  or  blindness ;  in  several  cases  the  remains 
flammatory  exudation  have  been  discovered  when  the  disease  has 
into  chronic  hydrocephalus,  which  has  proved  fatal  a  few  months 
Tbew  observations  might  at  &rst  sight  appear  to  settle  the  ques- 
but  it  may  be  objected  that  there  is  a  fundamenial  difference  in 
bet  that  simple  meningitis  dues  not  give  rise  to  any  similar  form 
ironic  hydrocephalus,  and  further,  chat  at  present  nothing  is  really 
n  as  to  the  morbid  anatomy  of  thoK  cases  of  epidemic  meningitis 
vhtch  complete  recovery  lakes  place.  Such  eases  arc  undoubtedly 
to  tbe  same   cause  which  gives    rise  to  " ccrebro-spinal    fever"   in 


in 


scarcely  any  U  w  hopeless  m  tu  justify  one'*  «kai>d<i 
paiticuhrly  iC  the  patient  u  a  child. 

Treatment. — At  an  early  stage  an  iniportant  object  b  loKlienil 
and  to  diminish  the  cerebral  exciiemenl.  The  patient  ibodt 
in  a  cool,  dark,  well-ventilated  room,  and  should  be  kept  ptn 
The  hair  should  be  cut  short,  or  even  shaved  close  to  UkI 
should  be  applied  lu  the  head,  and  Tor  this  purpose  a  Urge  UhU 
ing  some  small  piece*  of  ice  and  a  little  water,  is  more  fO* 
anything  else ;  cvaporatmg  loltonii  are  far  less  effective, . 
very  frequently  changed,  in  1878,  I  saw  a  case  which 
demonstrate  the  uaelulness  of  the  local  application  of  icc^ 
forty-three,  a  baker,  was  taken  with  a  kind  of  fit  on  the  1 
of  June,  and  wa»  xeen  the  same  night  by  Ur.  Churchward, 
tUTC  of  104.6°,  a  pulK  of  160,  a  very  Hushed,  hot  face.  vofDltin 
pain  in  the  head  and  neck,  as  well  at  in  the  back  and  in  the  lin 
been  driving  about  all  day  in  a  hot  sun  ;  three  days  pmrviuwly 
for  some  hours  in  water  up  to  his  knees,  in  consetjuence  of  ha  1 
been  flooded  by  a  heavy  rainfall ;  for  more  than  a  moAth  I 
unusually  irritable  in  his  temper.  For  a  day  or  two  he  scenHl 
but  during  the  night  of  the  aSih  he  became  colLii>M-d  and  alia 
with  a  cold,  clammy  sweat.  After  this  he  remained  slecf 
delirious,  with  conlracicd  pupils  and  constant  twitching  of 
the  30th  1  saw  him  ;  his  symptoms  were  then  of  the  tnost 
Icr ;  I  found  the  optic  discs  normal.  We  prescribed  a  miata 
the  iodide  and  the  bromide  of  potassium,  and  a  dianghl  of 
morphia,  in  the  ho[>e  of  inducing  sleep.  Next  day  0"'>'  '*(] 
to  be  rather  worw  than  better ;  he  had  not  slept  for  mo<c  ihaai 
be  had  been  sick  again  ;  he  was  constantly  talking  and  pad 
clothes.  Dr.  Churchward,  therefore,  ordered  a  towel  to  be  ' 
iced  water,  and  to  \x  kept  applied  all  over  hts  head  and  neck, 
ice  between  the  folds.  The  effect  seemed  lo  be  magical ;  in  s 
became  quiet  and  fell  asleep;  the  sickncs  and  the  clammy 
ceased.     He  liked  the  cold  10  bis  head,  and  during  the  nti  ' 
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I  Ibwre ;  ihe  oI&ctoTy  yohe%  were  more  firmly  bound  down  ; 
WM  moreconnettive  liwueonthe  under  nirface  of  ihc  [ions.  The 
crporiliim  also  teemed  to  be  irurreased  in  density,  although  the 
ttrides  were  not  dilated. 

emir  mmingitit,  Zierosten  and  other  German  physirian«  kerp  ice 
nc  head,  back  and  netrk  for  weeks  together,  and  find  lh«t  they 
nked  relief  to  th«  patient's  nufTenngs,  wxithing  him  and  enabling 

*P-    . 

hv«r i an <  abstain  from  administering  anodynes  in  cases  of  mcnin- 

Cing  likely  to  matk  the  :()-mii[QiiLs ;  but  at  an  early  period  of  Ihc 
lii  objection  seems  unfounded,  and  Tii.  Ttriiitowe  says  that  he  has 
f  given  ojiium  with  manifcM  relief.  Huguenin  recommends  the 
on*  injection  of  moq)hia  in  «mall  do<««,  and  the  use  of  enemata 
g;  fil^cen  to  forty-five  grain*  of  chlortl.  Ziemuen  says  that  in 
meningitis  remedies  of  this  ela.-a  are  indi^jK-n.-abk.  To  check 
the  ^Mlienl  may  have  Utile  pieces  of  ice  to  suck;  or  bismtith, 
iic  acid,  and  similar  remedies  may  be  prescribed, 
b,  perhaps,  no  re3.«on  to  suppose  that  leeches,  or  venesection,  or 
iltiTc  purging  could  cut  short  a  meningili^  which  is  going  on  to 
Ml  of  lymph  and  pus.  But  is  it  equally  certain  that  some  such 
Ottvnot  be  iiscliil  in  those  cases  in  which  recovery  is  most  likely 
In  epidemic  meningitis,  at  any  rate,  recent  German  authorities 
hose  "  antiphlogistic  "  measure*  which  were  in  vogue  in  this  country 
nago.  They  not  only  apply  leeches  Iwhind  the  care  and  cupping 
the  spine ;  in  fulminant  cases,  or  when  the  jatient  is  very  rcstk-ss, 
oy  venesection  ;  and  they  administer  calomel,  or  rub  in  blue  oint> 
the  nme  time  washing  out  the  month  with  solution  of  chlorate  of 
prevent  the  gums  from  being  affected  by  the  mercury, 
.n,  in  simple  meningitis,  the  older  physicians  believccl  that  they  had 
Kaslul  results  from  energetic  treatment.  Some  of  Abcrcrombie's 
fwrhapsstillbcarquotation.  "  A  girl,  aged  eleven  "  (Case  69).  "had 
Mdathc  and  vomiting,  with  great  obstinacy  of  the  bowels,  and  these 
were  followed  by  dilated  pupils  and  a  degree  of  stupor  burtlering 
conta  ;  pulse  130,  She  Iwd  been  ill  five  or  six  dais  ;  pufj^alives, 
and  DMTCury  to  salivation  had  been  employed  without  benefit.  One 
lioni  the  arm  gave  an  immediate  turn  to  this  case ;  the  headache 
i4  i  the  pulse  came  down  ;  the  vomiting  ceased  ;  the  bowels  were 
■d  upon  by  the  medicines  which  they  had  previously  resisted  ;  and 
ays  she  was  quite  well."  "A  gcrtleman,  aged  twenty-one"  (Case 
>'  6tM  aiTccled  with  confiision  of  thought  and  very  considerable 
'dlection.  He  then  complained  of  headache,  and  after  a  day  or 
louble  vision.  At  this  time  he  was  out  of  bed  the  greater  jurt  of 
t3t  WIS  restless  and  confused,  and  at  times  incoherent.  He  was 
ned  to  bed,  and  had  constant  headache,  much  incoherence  and 
t»  the  double  vision  continuing.  The  pulse  was  at  first  frequent, 
VwluiUy  and  Bank  below  the  natural  standard  ;  and  the  symptoms 
'Ugh  a  course  exactly  similar  to  that  which  has  been  described  in 
he  fatal  cases.  As  the  pulse  fell  in  frequency,  he  became  more 
Oppressed,  until  be  sank  into  a  slate  of  stupor,  from  which  he 
■Wcly  be  roused  to  answer  a  question  of  the  most  simple  kind. 
H^ent  on  in  this  manner  for  eight  or  ten  days,  during  which  lime 
*toJ  by  repeated  general  and  topical  bleeding,  cold  applications, 
I  etc.  The  boirels  were  very  obstinate,  and  large  doses  of  the  most 
r^Mives  were  given  with  little  effect.  The  case  was  considered 
•  when  be  began  to  take  the  castor  oil  in  full  doses,  repeated  every 
itw  honn.  In  a  (ew  hours  he  was  purged  very  actively  nine  or 
> 
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t«o  times;  the  same  cv«ning  be  was  relieved  from  erery  alanDtng  n-n^uin. 
and  in  a  few  days  he  was  free  from  complaint."  "  A  girl,  aged  son" 
^Case  js),  "  had  Krerc  headache,  impatience  of  light,  fc^cr.  and  iligfai 
aclirium,  rollowcd  by  stupor,  squinting,  and  great  obstinacy  of  Ibe  bowth. 
The  tongue  was  at  first  foul,  but  became  clean  after  a  day  or  two.  She  w> 
considered  as  bdn^  in  a  hopeless  slate  of  hydrocephalus.  At  the  cod  of* 
week,  strong  purgmg  being  produced,  she  recovered  rapidly,  and  ia  a  fr* 
days  was  free  from  complaint. "  It  is,  no  doubt,  possible  that  the  iiiu- 
able  is^iie  of  these  cases  was  spontaneous,  and  would  hare  occurred  lad^ 
pendcnily  of  all  active  treatment."  But,  on  the  other  hand,  it  may  be  As 
under  the  negative  practice  of  the  prtscnt  day  ibcy  would  have  temuiultd 
fatally. 

Of  course,  it  is  essential  that  our  treatment  sliould  do  no  harm.     In  I 
coses  in  which  it  is  difikull  to  distinguish  between  enteric  fever  and  tab 
cular  meningitis  it  would  be  very  wrong  to  purge.     And  another  duti 
cases,  in  which  uncertainly  of  diagnosis  ought  to  influence  our  practice,  itiUl 
of  the  meningitis  secondary  to  disease  of  the  ear.     This  form  of  the  ditnt 
is  probably  altogether  hopeless,  but  I  have  already  showii  that  pyantttSf, 
simulate  it  very  closely. 

Again,  in  adult  patients  it  is  of  the  utmost  importance  that  we  shoiddi 
overlook  the  possibility  that  syphilis  may  be  the  cause  of  symptoms  l 
bling  those  of  meningitis.  We  have  seen  that  it  may  give  rue  to  inE 
tioo  of  the  membranes  of  the  brain,  but  I  am  not  sure  whether  ibai 
tion  would  be  especially  amenable  to  trcaiment.  What  I  am  now  think 
of  is  rathei  that  one  may  be  called  in  to  sec  a  man  who  is  inscnsibk.i 
thai  the  history  of  the  case  may  seen  to  point  to  meningitis,  but  thai : 
lesion  may  really  be  one  of  the  more  direct  results  of  syphilis.  It 
then  be  cruel  to  ask  of  a  wife,  or  of  a  nrother,  questions  which  might  ka«' 
the  most  painful  impressions,  and  which,  if  answered  negatively,  cobW  tKUt 
decide  the  matter.  But  the  most  careful  search  should  be  made  for  eridoct 
of  syphilis,  such  as  the  presence  of  nodc^  or  gummatat  and  the  rccurreoB^ 
tniscarriagi's  or  sterihty  on  the  part  of  the  wife.  If  there  be  any  mm» 
suppose  that  such  a  cause  may  be  in  operation,  full  doses  of  the  bichlaiiit 
of  mercury  or  of  the  iodide  of  potassium  should  be  given.  If  this  ittalaKB 
ia  unsuccessful  it  can  do  no  harm,  and  its  success  is  sometimes  very  grot 
Whelhcr  it  is  advisable  to  prescribe  mercuriab  (cKctpt  as  purgativoi." 
iodide  of  potassium,  in  cases  which  arc  believed  to  be  examples  of  tdia\asix 
meningitis,  is  very  doubtful. 

When  coma  sets  in,  the  question  arises  as  to  the  application  of  bliwti. 
Sir  Thomas  Watson  says  that  in  his  cKperience  the  patient  has  soiadioB 
emerged  from  that  condition  a^er  a  cap  of  blistering  plaster  has  Ixen  )sl 
upon  hit  head.  He  docs  not  telL  us  whether  the  improvement  was  i^trnt 
ncnt.  Huguenin  speaks  in  high  terms  of  the  value  of  energetic  doucixsil' 
cold  water)  for  the  same  purpose.  But  it  seems  to  me  that  to  excite  a  oMtir 
temporary  return  of  consciousness  might  be  injurious  implead  of  bcnc&diL 
The  application  of  mustard  plasters  to  the  calves  of  the  leg^  must  xuKif  h 
altogether  futile.  Our  endeavor  should  rather  be  to  sustain  lifefrooiM 
to  hour,  in  the  ho[ic  that  the  tide  may  turn.  Sir  Thomas  W.HNon  rtoMb 
that  "  patients  apparently  moribund  are  occasionally  sived  by  the  yadv-'aa 
administration  ot  stimulnnts  and  restoratives,  of  ammonia,  MofTmann't  ato- 
dync,  beef  tea,  wine,  and  (it  may  be)  of  well-timed  ONates." 

In  those  eases  in  which  recovery  takes  place  it  is  protnbly  advisable  io{ik 
iodide  of  potassium  during  convalescence,  and  a  good  upply  of  ncnxatof 
food  is  then  essential. 


Adhesive  TuRoMBOsre  or  Ckrkhral  Sinuses.— Another  affcctioD  of  tie 
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of  the  bnifi — thrombosis  of  ibe  ainuK»— mny  conveniently 
nbed  in  (his  |ilsre,  although  to  th«  patbologitt  it  iicemK  lemoie 
Ittngilit.  I  have  alre:uly  ipoken  of  elites  in  which  pyxmi.-i  rciutt* 
utrid  infiiunin.ilion  of  the  great  intncnnial  venous  channels,  itself 

ZIo  disease  of  iIk  temporal  bone,  ^ial  carhiincle,  or  injury  to 
and  attended  with  the  formation  of  a  thrombus  that  rai>idly 
own  into  a  puriform  liquid.  But  the  afTection  now  to  be  diacutsed 
kaI  Starting  point,  gives  rise  to  no  general  infection  of  the  blood,  and 
la  t  ninple  plugging  of  one  or  more  of  the  sinuses  with  a  firm  riot, 
nooio  closely  adherent,  has  sometimes  a  laminated  Mruclnre,  and 
mwlergo  organization  into  permanent  ti^isue.  Von  Dusch  and 
;  arc  the  writent  to  whom  we  are  moxt  indebted  fur  our  knowledge 

k,  I  believe,  of  very  infrequent  occurrence  ;  at  least,  I  lind  only  one 
of  It  in  our  palhuliigiral  records  at  Guy's  Hot-pilal.  It.i  must  ilmuI 
e  toogitudinal  sinus  ;  w)roetimes  it  extends  into  the  tribulary  veins, 
M  hemispheres  n]>[)car  to  be  covered  with  coiling,  worm-like  bodies  j 
E9  it  is  prolonged  mto  ont  of  the  lateral  sinuses.  In  some  instances 
k^  beneath  the  arachnoid  seems  to  have  occurred  as  a  conse<iuence 
Tvction ;  in  others,  the  substance  of  the  brain  Is  satd  to  have  been 
=hvii>osed  or  softened,  but  it  ajipears  to  me  doubtful  whether  those 
ebeen  correctly  inicrprcted. 

ukal  recognition  of  plastic  or  adhesive  thrombosis  of  a  ceiebial 
xccedingly  difficult.  One  might  have  thought  that  the  distention 
e»al  channels  woukl  serve  to  indicate  its  proence.  And  some 
ft.«c  described  an  engorgement  of  veins  running  from  the  anterior 
K  of  ui  inlant  to  the  neighborhood  of  the  tempfes  and  eant,  and  the 
=c  of  cpjsiaxis,  as  ^ign^  of  plugging  of  the  longitudinal  sinus ;  while 
'  lOfipcHed  thai  »ilcma  over  (he  mastoid  process  pointed  to  obstnic> 
he  coTTcspunding  Uicial  sinus.  But  surely  one  often  sees  veins 
f  over  the  scalt>  of  a  child  without  any  such  .ilTcction  being  present, 
An,  however,  certain  conditions  under  which  this  form  of  ihrom- 

cmcially  apt   to  occur,  and  which,   therefore,   may  suggest  s 

mitfi  prvsence.  It  has  been  obscr\'cd  in  ill-nourished  inlsuils,  six 
r  a  year  old,  who  have  suffered  severely  from  diarrh<xa  for  some 
~fon  their  death.  Such  cases  generally  resemble  those  of  the 
K  hydrocephalus,"  described  at  p.  591,  but  with  the  addition  of  some 
>nitc  cerebral  symptoms,  such  as  nystagmus,  w^iiinting,  ptosis,  facial 

and  especially  rigidity  of  the  neck.  b«ck,  or  limbs.  The  bones  of 
may  be  felt  to  o\-crlap  one  another,  and  the  fontanclle  is  generally 
*Ut  in  one  of  Gcrhardt's  cases  it  was  said  to  have  filled  out  and  to 
Dine  tense  toward  the  last.  In  adults  an  adhesive  thrombosis  seems 
%  to  occur  spontaneously;  sometimes  it  is consenittve  to  enteric 

A  sequel  of  parturition,  especially  when  much  blood  has  been  lost. 
ttptoms  arc  very  vogue.  There  may  be  little  more  than  a  general 
4id  dcptession,  or  the  patient,  after  complaining  of  headache,  or 
'linoos,  may  become  comatose,  or  his  face  or  limbs  may  be  affected 
ivulaoos  or  with  some  form  of  paralj'sis.  Thus  this  rare  disease  is 
*  be  mistaken  for  several  others,  each  of  which  is  comparatively 
^t  namely,  for  the  less  aaitc  form  of  menin^i(is,  for  tumors  and 
tinoos  limited   to  the  upper  parts  of  the  hemispheres,  and  for  the 

iffrctions  of  the  brain  which  were  described  in  the  la.'^t  chapter, 
duiatioD  of  the  thrombous  is  variable;  it  may  la.1t  several  weeks, 
h  may  occv  a  few  days  after  its  commencement,  so  fjr  as  this  can  be 
ned  from  the  clinical   history  of  the  ca^e.     Its  treatment  would 

E ting  the  patient  in  a  state  of  perfect  quietude,  feeding 
ting  ammonia  and  stimulants. 
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Halmatoma  of  the  DiiRA  Mater. — There  still  tenains  to  be  dooilKd 
an  Afre<:tion  of  the  cerebral  membranes  whkh.  havinj;  for  many  jean  bra 
X  jniixle  to  morbid  anatomists,  has  lecently  become  a  subject  of  cUniol 
inicrat  also.  It  consists  to  the  presence  of  one  or  more  membranout  hjien 
on  the  inner  sur&ce  of  the  dura  mater,  within  the  K>-ealIed  arachnoid  tantjr. 
When  recent  (hey  arc  soft  and  vascular,  but  in  course  of  lime  tbcy  tiBf 
become  lotigh,  white,  and  fibrous,  so  as  to  resemble  in  appearance  the  don 
mater  itself.  Virchow  says  that  in  one  instance  he  counted  no  less  ibaosi 
or  ncwn  of  them  lying  one  upon  the  other.    They  commonly  exte 

the  greater  part  of  a  hemisphere,  and  at  their  margins  they  adhere 

so  an  to  form  a  closed  sac,  or  a  series  of  sacs,  which  are  generally  attadMf 
much  raorc  firmly  to  the  inner  face  of  the  dura  miter  than  to  the . 
surface  of  the  pia  mater.     In  consequence,  they  were  formerly  saj: 
be  formed  by  a  separation  of  the  imaginary  parietal  layer  of  the 
from  the  dura  mater,  but  this  notion  has  long  ago  been  refuted, 
the  c)it  is  sometimes  perfectly  unattached,  so  tna.t  it  falls  out  a: 
the  fibrous  covering  of  the  brain  is  cut  through.     In  a  large  prop 
case*  (50   per  cent,  according  to  Hugucnin)  the  affection  is  bil: 
separate   hematoma  concealing  and   flattening  the  convolutions  of 
hemisphere.   A  considerable  quantity  of  blood,  eitlter  recent  or  tairny-bi 
with  age,  is  commonly  found  between  the  layers,  which  theiniclve*  are  ( 
deeply  stained  with  hsemaloidin.     But  aontetioies  that  whirh  filb  the 
ventiiious  cavity,  or  cavities,  is  a  thin,  serous  fluid  which  may  contain 
quantity  of  cholcstcrine ;  it  is  believed  that  such  cases  afford  iheoalyi 
amples  of  ohat  was  formerly  described  as  a  variety  of  hydroce|dia)B|iil^ 
which  the  effusion  was  supjxised  to  be  in  the  arachnoid  space,  instead  of 
being  in  ihe  ventricles  {Hy>irccephaltis  extemus). 

In  1845,  Mr.  Prcscott  Ht-wetl,  In  a  paper  read  before  the  Royal  Hedioi 
and  Chinirf;ical  Sac.,  maintained  the  opinion,  which  had  before  been  pmnrt- 
gated  by  Hou&eard  and  BaiUarger  in  France,  thai  the  suriing  point  of  Hn 
disra.se  ls  an  eltusion  of  blood  into  the  space  betureeii  the  dim  mater  a/L 
the  arachnoid  surface  of  the  pia  mater.  Biil  a  few  years  uftcrv-ard  Virchw 
gave  the  powerful  support  of  his  authority  to  a  very  different  doetOK, 
namely,  that  the  earliest  morbid  change  is  an  infhmmalioR  o4'  the  da 
mater ;  this,  he  supposed,  becomes  hypenemic,  and  exudes  upon  its  ando 
surface  a  delicate  material,  richly  supplied  with  wide,  thin-wallcd  veadw 
which  nipture  and  yield  the  blood  that  is  so  commonly  found  ettno- 
gated  in  cases  which  have  proved  fatal.  Virchuw's  view  has  been  adopted 
by  most  of  those  who  have  since  written  on  tlie  subject ;  and  his  UM 
"  pachymeningitis  hfemorrhagica  "  has  met  with  very  genend  accepuan. 
Quite  recently,  however,  Huguenin  has  reverted  to  the  tJicory  thai  tbedi^ 
ca.<se  begins  as  a  hemorrhage.  If  his  observations  are  correct,  one  oa 
hardly  estafc  from  the  conclusions  which  lie  dravrs  from  them  ;  and  in  u* 
case  the  best  designation  for  it  seems  to  be  the  old  oneof  "  haimaiomairflk 
dura  mater,"  which  leaves  the  question  of  ii.s  origin  open.  I  should  mentiw 
that  in  a  large  majority  of  instances  the  affection  ii  merely  n  comt^icatiN 
of  cerebral  atrophy,  whether  of  that  form  which  is  simply  senile,  or  of  thu 
whirh  is  due  to  chronic  alcoholism,  or  of  tlial  which  constiintcs  gtaenl 
paralysis  of  the  insane.  Now,  Huguenin  Mates  that  in  a  numl)eT  of  ra* 
of  general  paralysis  he  has  been  able  to  trace  what  he  l»eli<;ves  to  have  bwn 
the  earliest  ^la^c  of  a  haematoma,  in  the  presence  of  a  soft  layer  of  blood 
clot,  spread  out  over  the  convolution.^,  having  itx  greatest  thicknes  (i  flUB.) 
opposite  the  parietal  eminence,  and  gradually  thinning  off  toward  its  aH* 
Bins.  This  substance  comes  away  from  the  dura  nutcr  only  in  small  shcefc 
but  they  have  no  vascular  connection  whatever  with  that  membrane,  wiiif* 
is  itself  perfectly  intact,  pale,  and  free  from  hypera;mia.     Moreover,  1 
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microscope  shows  Uut  tliey  really  contain  ai  thit  perind  no  elemenu  but 
thoKc  of  coignlaied  Uood— a  network  of  coaguhiicd  At>rin,  l>lood  discs, 
and  leucocytCK.  Aftera-ard,  indeed,  the  clot  undergoes  orKanixatton,  vessels 
are  developed  in  it,  and  become  concinuotis  with  iliose  oelonging  to  the 
dura  muter,  which  now  looks  more  or  I«k  injcnteil.  Any  one  vented  Jo  the 
ordinar>'  |a[liolo{(i<:al  doctrines  of  the  d;iy  will  have  little  diffictiUy  in  fonn- 
iiig  a  conception  of  the  nalurc  of  the  nibseqiient  changes,  which  lead  to  the 
formation  of  mavive  membranous  layent,  or  to  the  accumulation  of  collec- 
tions of  blood,  or  of  serous  fluid  in  their  midst. 

As  to  the  original  source  of  the  hemorrhage,  Hiiguenin  thinks  that  it 
cones  from  the  veins  whir.h  open  into  the  longiltidinal  xinu* ;  he  has  noticed 
that  these  veiuels  are  often  varir-ose  and  thinned,  that  their  coats  are 
affected  with  fatty  degeneration,  and  that  ihey  are  sometimes  Riled  with 
thrombi ;  onre  he  actually  discovered  a  Uceralion  in  the  vralluf  one  of  then) 
in  a  case  in  which  a  layer  of  blood  wiw  spread  out  over  the  brain. 

Hjeuiatoma  of  the  dura  m.ilcr  occurs  more  often  in  miles  than  in 
ftmales.  It  is  met  with  chiefly  in  those  who  are  advanced  in  life,  but 
exceptional  cases  of  it  may  be  seen  at  all  agct ;  in  1S64,  l>r.  Wilks  exhibited 
to  the  I'athological  Society  a  «pccimi;n  taken  from  a  young  man.  I  have 
already  shown  how  rrctjucntly  this  affection  is  amociated  with  atrophy 
of  the  brain.  It  is  scarcely  ever  olwervcd  in  the  post-mortem  room 
of  a  general  hospital.  At  Guy's  I  do  not  know  of  a  single  well-marked 
example  of  it  within  the  last  twcntv  year*-  Dr.  Wiiks  ohtjincii  his  picpa- 
ration  from  the  dissecting  room,  tiie  young  man,  who  vwt  "  half-vritted," 
having  died  in  a  workhouse.  Thut  1  am  unable  to  understand  Huguenin's 
statciDcni  that  among  the  cauvesof  hicmaioraa  are  chronic  affections  of  the 
lungs  and  heart,  kidney  diseases,  blood  diseases  (such  as  "  pernirious " 
anjemia,  scurvy,  and  haemophilia),  typhus,  recurrent  fever,  smallpox,  acute 
rheumatism.  When  ihcy  end  fatally,  these  complaints  are,  no  doubt,  some- 
times attended  with  hemorrhage  into  the  membranes,  but  it  by  no  means 
follows  that  in  cxaa  which  recover  the  same  thing  may  occur  to  such  an 
extent  ax  to  lead  to  the  formation  of  membranous  layers.  Injuries  to  the 
head,  however,  seem  occasionally  to  give  rise  to  the  affection.  In  1855, 
Dr.  Quain  showed  to  the  Pathologitnlt  Society  a  specimen  taken  from  a 
farmef,  a^d  fifty-eight.  He  had  for  three  years  suffered  from  various 
cerebral  symptoms,  which  dated  from  a  fall  from  his  cart,  when  he  was 
temporarily  rendered  insensible  and  received  a  lar^ge  tcal]>  wound  on  the 
right  side. 

ITic  clinical  course  of  hamaloma  of  the  dura  mater  varin  widely  in 
different  caws.  Sometimes  the  only  Tccogniublc  symptoms  arc  those  of  a 
fatal  apoplectic  wiiurc  consequent  on  the  sudden  outpouring  of  a  large 
quantity  of  fresh  blood  in  or  between  membranes  formed  out  of  a  coaguhim 
of  old  date,  which  itself  had  in  no  way  disturbed  the  patient.  Very  often 
the  affection  is  found  on  post-mortem  examinations  of  those  who  have  died 
of  general  paralysis  of  the  insane,  unattended  with  any  unusual  symptoms 
such  as  to  suggest  the  presence  of  a  ha:matoma.  It  would  be  a  great 
mistake  to  suppose  that  the  epileptiform  and  other  attacks  which  are  of 
frequent  occurrence  in  gcneml  paralysis  are  usually,  if  ever,  traceable  to 
that  condition.  Indeed,  as  Hugtienin  renurks,  the  wasted  brains  of  these 
patients  allow  of  the  accumulation  of  a  large  quantity  of  blood,  or  of 
products  derived  from  it,  on  their  surface,  without  pressure.  Even  head- 
ache seems  to  be  very  gcnenlly  absent  in  such  cases. 

However,  it  would  seem  that  in  some  excqitional  instances  the  affection 
gives  rise  to  symptoms  that  may  enable  it  to  be  diagnosed.  Hugiienin  lays 
stress  on  the  occurrence  of  two  or  more  apoplectiform  attacks  si-|>arated  by 
an  interval  during  which  the  patient  remains  fairly  well.      He  relates   in 
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detail  the  case  of  an  intemperate  injin,  a^cd  thirty>one,  who  about  i 
beicnc  his  death  beg;in  to  c(im[)Uin  of  w:<rerc  headache,  and  who  one  diy 
fell  unconscious,  with  »  kIoa',  full  jniltc,  conlntcied  pupils,  tranMlorycooM- 
sire  movements  of  the  nghi  .tide,  and  puitial  luraljms  of  the  right  tidt  of 
the  face.  After  twenty  lour  hoiin  he  gndiially  recovered  his  senses  and 
got  up,  but  he  coniinticd  to  sufTer  from  {tain  in  the  head,  and  slowly  tost  tn 
mcRtory  and  intelligence,  and  finally  he  had  another  seiiure,  which  protctl 
btal  in  four  days.  The  brain  wv  found  atrophied,  with  dilated  vmincic!. 
and  with  a  hematoma  on  each  side  comiiiing  of  a  complete  metiibnnav 
sac  divided  into  compaitmentK.  But  I  cannot  cndone  Hugucnia's  opinui 
that  such  a  history  isany  way  characteristic  of  this  affection. 

Attempts  have  also  been  made  to  diagnose  h;cmatoma  of  tbc  dura  miM 
in  ca^es  which  have  ended  in  recover)-.     That  it  is  possible  for  the  aflicctiM 
to  subside  after  giving  ri»c  to  well-marked  symptoms  appears  to  be  onfr-j 
lishcd  by  a  case  recorded  by  Bouillon  l.agrange.     An  old  man,  aged  scvati 
five,  who  was  sufTeiing  from  drownnem,  and  who  was  already  failing  i 
intelligence  and  memory  and  bodily  activity,  had  a  £ill  Irom  his  hotse. 
was  not  injured  oiitv.Trdly,  but  he  now  became  more  deeply  nncoaoeiw' 
and  had  right    hemiplegia.     .M  the  end  of  two  months  he  was  peritctff 
comatose  and  almost  totally  ]>arslyzed  ;  he  wa»  unable  to  speak,  and  pinl^ 
his  motions  under  him.     After  this,  however,  he  gradually  began  to  in , 
he  regained  his  senses  and  his  memory,  he  recovered   the  use  of  his  lin 
and  when  two  more  months  had  elapscxl  he  was  considered  to  be  cured, 
remained  (piilc  well  for  six  months,  and  then  he  was  murdered.     The 
part  of  the  right  hemisphere  wax  found  to  be  flattened  by  a  cyst,  lAtiti 
adhered  to  the  arachnoid  and  contained  three  or  four  spoonfuls  of  a  blood; 
liquid.     Gricsingcr  has  eien  ventured  to  inter  the  presence  of  this  afle<t)gi 
in  a  moo,  aged  fifty-seven,  who  recovered  and  was  in  good  health  at  tk 
time  when  his  cose  was  published.     He  had  been  a  spirit  drinker,  and  fa 
about  live  months  had  suffered  from  severe  headache,  extreme  dromina^ 
and  confusion  of  ideas.     His  gait  then   became  unsteady,  his  pupik  mt . 
equal  and  contracted,  his  pulse  was  rather  irregular,  he  seemed  to  haiv  i1 
little  loa  of  power  in  the  left  side  of  the  face.     He  would  sleep  all  difj 
long,  and  pass  his  urine  in  his  bed,'  but  at  the  end  of  a  month  he  bcgaf 
to  improve,  and  in  about  ten  days  from  that  time  he  was  perfectly  wells)d| 
was  discharged  from  the  hospital,     Gricsingcr  confesses  not    only  thlt  I 
expected  a  fatal  issue,  but  that  he  originally  diagntxied  a  rapidly-giowilfl 
cerebral  tumor.     It  is  perhaps  worthy  of  notice  that  among  the  s)iD(iimJ 
of  which  the  patient  complained  was  one  which  I  have  mj-M'lf  seen  ii  iJ 
case  of  tumor,  namely,  a  sensation  of  something  moving  to  and  fro  villlif 
the  skull,  but  so  little  is  positively  known  of  recoveries  from  any  of  Ac 
organic  diseases  of  the  brain  that  the  o1>scrvationE  of  Griesingcr  and  Boidki 
Ijgrange  arc  well  worthy  of  being  remembered. 

'I 'he  best  treatment  for  a  ca.sc  supposed  to  be  oik  of  hscmatoma  wdd 
probably  consist  in  the  application  of  rold  to  the  head,  in  the  adminifmt):>r' 
of  purgatives,  and  perhaps  in  the  absmctioD  of  blood  by  leeches  or* 
venesection. 
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WCTIONAL  DISORDERS  OF  THE  NERVOUS  SYSTEM 
[OF  WHICH  THE  ANATOMICAL  SEAT  IS  UNKNOWN. 


THE  SPASMODIC  NEUROSES. 


tlOyiC  SPASM  OR  SPASMODIC  TIC — SPASMODIC  WfRY  NECK — "  FUMCTIOS 
IPASMs"  eXCITEO  BV  MOVEUEHTS — WRITERS*  CRAMP  AKD  OTHER  "  PRO- 
re^IO-fAL  "  SPA&US — PARALYSIS  AOITAHS — CHOREA — TETANY — TETAMUS — 
IVOBOPBOBIA. 

fc  hare  now  to  enter  npon  the  consideration  of  a  group  or  diseases 
hich  may  tie  ternted  the  "ipaamodic  neurose*,"  and  in  all  of  whidi 
die  chief  syin|>toim  are  *|K>Mnodic  movements  in  the  voluntary  mii.<icles. 
Some  of  these  arc  very  clox\y  connected  together,  being  often  found 
Bl  once,  or  in  succession,  in  the  same  patient;  ochere  are  not  more  inti- 
oaatcly  related  to  one  another  ttun  to  any  of  the  other  neuroses.  The 
onJtrr  in  which  [  shall  take  them  will  be  to  begin  with  those  which  are 
iitniied  to  a  tingle  muscle,  or  to  a  few  muscles,  and  afterward  to  pass  to 
ihtMc  which  involve  an  entire  limb,  or  the  whole  body.  The  following 
enudieration  of  them,  with  brief  definitions,  will,  I  think,  be  found  useful, 
cincc  they  arc  apt  to  be  confounded  with  one  another,  particularly  when 
•iTecting  the  ui>|>cr  limbs. 

I .  Sfiatm^ii  Tie  or  Ifislrionit  Spatm.—K  jerking  movcmcDt.  sometimes 
limited  to  a  single  muscle,  repealed  at  considerable  intervals  without 
•Iteration  for  a  great  length  of  time;  sometimes  suddenly  replaced  by  a 
jibnilar  movrntcnt  of  an  entirely  different  part. 

a.  Sfaim^U  Wry  Neck  or  Tortieatlis. — Paroxysms  of  clonic  spasms  in  one 
■{dc  of  the  neck,  rapidly  succeeding  one  n,nothcr,  and  leading  to  great  dis- 
Conion  of  the  he^d ;  sometimes  extending  to  the  side  of  the  face  or  to  the 
corresponding  upper  limb;  sometimes  passing  into  tonic  contraction  of 
ceftsin  cervical  mitsclcs ;  occasionally  subsiding  for  a  time,  and  recurring 
after  the  lapse  of  some  years. 

3.  IVriiert'  Cramp  and  the  analogous  afiectioo  of  musicians,  milkmaids, 
maA  othera;  consisting  mainly  in  an  incapacity  lo  perform  some  particular 
^LCtioD,  in  consequence  of  a  spasmodic  movement  in  the  Jingcrs,  hands,  or 
wrist  ;  tending  to  progress  and  to  involve  other  muscles,  even  those  of  the 
KSppouie  limb,  tf  these  ore  called  into  play  in  the  continued  performance  <^ 
■lie  action  in  question. 

4.  Paralysit  Aplans. — An  oscillatory  movement,  generally  beginning  in 
of  the  up|)er  limbs,  but  afterward  affecting  the  corrcspondmg  lower 
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limli,  or  the  o{>|>odte  upper  timb,  or  (he  nei.k,  or  tongue,  or  all  thne  | 
together;  for  a  time  (ivoxyMnal,  but  aflerwitnt  rontinuous  u  long  tttttl 
patient  ix  awake;  at  (i  ret  cea»ng  when  the  alTc<;ied  rouftcles  are  callcid  mu 
voluntary  actiim.  but  at  a  later  peried  increased  by  all  atiemjils  lo«Rli« 
liinbt ;  attended,  in  advanced  ca-ies,  with  some  degree  of  rigid  flexion  of  (ke 
trunk,  armx  a]id  legs,  and  with  a  tendency  to  hurry  in  walking  or  t«bll 
forwanl. 

5.  Chprta  er  St.  fifus'i  Dance.— A  disorderly  snccexsion  of  more  or  loil 
perfectly  fii-ordinaled  ninvcraent*,  orcurring  altogether  involantorilj,  wdj 
intcrriipling  and  fruslniting  the  progressive  motions  of  the  linili»  uid  li(4ji| 
often  limited  to  the  arm  and  leg  of  one  side,  or  more  arverc  in  them  tin  | 
in  the  op{>Osite  limbs  ;  occasionally  replaced  by  inromjilclc  {N(nil}%)i,  <tB- 
monly  attended  witli  an  altered  mental  sUUc,  and  sometimes  ewa  mik  | 
mania. 

6.  Trfanut. — Tonic  spasms,  occurring  in  paroxyxntK;   liegioning  in  tic 
jaw  or  neck,  and  exienuing  to  the  whole  body;  accomj>anicd  bynrrnncj 
pain ;   in  the  great   majority  of  cases,  traumatic  in   origin,  and  la:iJ  in 
result. 

7.  Tftany. — A  tonic  spasm,  occurring  in  parox)-sms  lasting  some  minnln, 
or  even  longer ;  generally  limited  to  the  distal  paru  of  llw  limb* ;  but  a 
some  instanctf  extending  to  the  face  and  trunk. 

£.  Hydrophobia. — Spasms  chiefl)^  affecting  the  pharj'nx  and  taiyis; 
excited  by  attempts  to  swallow  liquids ;  the  result  of  infection  by  tie  bit 
of  a  hydrophobic  animal ;  ending  in  death. 

Si'A$Moi>ic  Tic — Histrii'nU  5jAi/iw.— This  is  n  disorder  for  which  «tiwj 
in  English  no  very  good  designation.  The  French  term  it  li<  («t!a^\ 
while  the  Germans  employ  the  name  of  mimiieher  Kramf  for  tlut  form  o(il 
which  afTects  the  muscles  of  expression,  or  those  supplied  by  tfie  fiaal 
nerve.  Dr.  Sieveking,  in  translating  Romberg,  introduced  the  tena  nr- 
trimit  spaam  as  an  equivalent  for  the  Ocrraan  name,  but  it  has  not  bed 
generally  accepted,  and  it  is  liable  to  be  misunderstood,  and  taken  as  men' 
ing  that  actors  are  especially  subject  to  the  complaint.  Sptumifdit  tic,  Ukr-  , 
fore,  is  the  designation  which  I  shall  employ. 

Its  essential  feature  is  the  occnrrcncc,  at  longer  or  shorter  intervals,  oft 
sudden  rapid  involuntary  contraction  in  a  single  muscle  or  group  of  niusdfikl 
One  eye  may  be  instantaneously  closed  and  opened,  or  the  forehead  tnaf  k' 
wrinkled  on  one  side,  and  as  quickly  made  smooth  again;  or  Iheanglrif 
the  mouth  may  be  twitched  to  one  side,  giving  to  the  face  the  aspect  ciij 
meaningless  grin.     Or,  again,  the  head  may  oe  made  to  nod  foiwanl,orr 
the  neck  may  be  distorted  to  one  side,  or  (lie  shoulder  shrugged,  or  4«j 
diaphragm  may  contract  and  cause  the  utterance  of  a  sharp  cry.     Ttoa>Bi| 
mentions  that  after  the  lapse  of  twenty  years  he  recognized  a  former  sciweJ- 
feliow,  who  happened  to  be  walking  behind  him,  by  a  sort  of  barking  owe 
that   he   made.     The  person  himself  is  often  unaware  of  (he  comptain; 
which  is,  indeed,  scarcely  more  than  a  morbid  habit  or  trick.     Trouw" 
says  thai  he  was  consulted  by  a  lady  whose  three  daughters  bad  inusdci> 
different  parts  of  the  body  affected  with  spasmodic  tic,    for   which  ibe 
bitterly  reproached  them,  but  who  did  not  know  that  she  herself  lud  it  ii 
her  face.      Another  point  which  this  writer  mentions  is  that  the  movcoKOli 
sometimes  shift  from  one  part  and  attack  another.     Thus  a  p«lieni  case  to 
him  for  violent  spasms  of  the  head  and  one  slioulder ;  methodical  gymtutic 
•xcTcises  were  prescribed  ;  and  after  some  time  the  affection  diuppmni 
from  the  right  shoulder  (where  it  had  been  located)  and  presently  shond 
itself  in  the  left  shoulder.  A  similar  instance  is  related,  by  Sir  Thomas  Wusos, 
of  a  gentleman  who  when  young  used  to  give  an  involuntary  shake  of  kit 
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>  blister,  applied  to  hix  thront  fur  some  affection  of  ihe  sir  passages, 
Bade  this  movcnwni  painfil,  and  the  movement  ccAsed  ;  but  to  use  his  ex- 
pression, it  broke  out  in  his  nose,  so  that  he  wa«  ever  Afterward  in  the  hRbit 
of  wrinkling  it.  I  lately  saw  a  Iwy,  aged  twelve,  who  four  years  before  hid 
acquired  a  trick  of  sniA^ngwith  his  nose,  and  of  coughing  a.s  though  he  would 
be  choked ;  this  was  followed  aflcr  two  years  by  a  habit  of  "  making  faces ;" 
and  s  month  before  he  was  brought  to  me  he  began  to  toss  his  he<id  over  to 
the  H^ht  side  nt  intcrvah  of  a  few  minutes;  whereupon  the  sniffing  and 
coughing  were  given  up,  Sometimes,  however,  an  affection  of  this  icind  Lasts 
for  a  whole  lifetime  unchanged. 

I  do  not  know  that  it  is  ever  influeaced  by  medicinal  trcatmeot. 

Spasuouic  Wry  Neck  or  Torticollis. — In  describing  spasmodic  tic,  I 
just  now  mcDiioDed  a  form  of  it  which  consists  in  (witching  of  the  patient's 
Eimd  to  one  side,  this  contraction  (as  is  usual  in  that  complaint)  being  sud- 
den and  passing  otT  instantaneously,  so  as  to  leave  (he  neck  perfectly  free  in 
all  its  motions.  Due  the  cervical  muscles  arc  liable  to  another  and  a  very 
different  kind  of  sjiasm.  which  is  called  "wryneck"  or  "torticollis."  This 
b  characlcriicd  by  a  rapid  succession  of  jerking  movemcnis.  that  draw  the 
head  with  great  force  toward  one  shoulder,  and  give  rise  to  extreme  deform- 
ity, of  which,  however,  the  exact  description  differs  somewhat,  accordingaa 
one  or  ano;her  muscle  is  chiefly  involved.  When  it  is  the  stcrno- mastoid, 
the  corresponding  ear  is  pulled  down  toward  the  clavicle,  while  the  chin  is 
pushed  upward,  and  [he  whole  face  is  thrown  to  the  opposite  side.  When 
U  is  the  trapezius,  the  head  is  simply  drawn  backward,  uiihoul  rotation  of 
the  chin  ;  the  shoulder  being  at  the  same  time  raised.  I'lic  fact  that  the 
larger  half  of  the  head  lies  across  the  median  line  on  the  unaffected  side 
}as  often  led  to  mistakes  as  to  which  side  is  really  the  seat  of  the  spasm. 
But  this  is  a  matter  of  direct  observation,  and  not  merely  of  inference; 
one  or  more  muscles  in  a  state  of  powerful  contraction  can  generally  be  fell, 
or  even  seen  through  the  skin  ;  and  writers  have  asserted  that  they  (end  to 
undergo  hypertrophy,  while  the  opposite  ones  feel  soft  and  arc  apt  to 
become  wasted.  Sometimes,  however,  no  such  difference  can  be  made  out ; 
one  is  (hen  obliged  lo  suppose  that  some  of  the  deep-seated  muscles  of  the 
neck  arc  affeoted. 

Spasmodic  wry  neck  occurs  chiefly  in  adults.  Dr.  Reynolds  says  Ibal  all 
but  one  of  the  patients  whom  he  baa  seen  have  been  more  than  thirty  years 
of  age,  and  the  majority  more  than  forty.  However,  one  well-marked  case 
has  recently  been  observed  at  Guy's  Hospital  in  a  girl,  aged  eleven,  who  had 
had  it  ever  since  she  was  a  baby  twelve  montlis  old.  Men  and  women  appear 
to  be  affected  in  about  eijual  numbers. 

Origin. — This  disease  is  often  directly  iraceable  to  cold.  Thus  Dr.  Gold- 
tag  Bird  ("  Guy't  Hasp.  Rep.,"  vol.  vi)  had  a  patient  who  was  attacked 
shortly  after  having  been  thrown  into  a  sialcofpartial  stupor  by  driving  across 
an  open  country  in  a  gig  one  severe  winter's  night.  And  Dr.  Bright  reialu 
the  cue  of  a  woman,  who  was  sitting  exposed  to  a  draught  of  cold  air,  wben 
she  suddenly  felt  what  she  thought  wa.->  "  a  nerve  giving  away  "  on  Ihe  left 
side  of  her  neck,  whereupon  her  head  was  drawn  to  the  right.  I  know  of 
two  instances  in  each  of  which  the  complaint  appeared  clearly  to  be  the 
result  of  a  fall  utx>n  the  head.  Very  often,  however,  no  ezcilioj^  cause  can 
be  discovered.  The  patient,  if  a  woman,  may  have  been  pregnant  when  the 
complaint  l>egan  ;  or  it  may  have  followed  a  severe  mental  shock,  continued 
worry,  or  (according  to  Erb)  an  attack  of  enteric  fever ;  but  none  of  these 
conditions  precede  it  often  enough  to  be  definitely  a-ao<-iated  with  its 
etiology.  Dr.  Reynold.-*  notes,  as  a  significant  fact,  that  he  has  nut  been 
able  to  trace  it  lo  overwork.    But  Dr.  John  Hacley  lias  reported,  in  vol.  Ivii 
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of  the  "  Med.-Chi".  TVans."  two  cases  in  which  this  appeared  lo  bt* 
cause  or  wry  neck,  one  l)cing  that  of  an  engraver  who^  \\^aA  was  habitually 
liepit  raised  and  slightly  rotated  to  the  right,  so  that  he  might  haw  anobliqw ' 
view  of  the  pktc  on  which  he  was  engaged.  And,  in  confirmatioa  ofkn 
opinion  that  it  was  this  which  gave  rise  to  the  affection ,  l>r.  Harlcy  menticu 
the  case  of  a  governess  who  spent  much  of  her  time  in  ruling  the  pupib'topj- 
books,  and  who  used  to  rotate  her  head  rhythmically  and  with  empbai 
from  left  to  right;  she,  in  her  declining  years,  lost  herconitol  over  this  moit- 
menl.  and  her  face  was  twisted  e^'cry  smxmd  to  the  light  shoulder,  unlcskf 
ailcniion  was  strongly  engaged  in  some  other  matter. 

Symptoms.--~\Ti  cases  not  directly  traceabic  to  cold,  the  devclopmcK  tf 
the  complaint  is  generally  very  gradual.  Dr.  Reynolds  describes  the  puiat 
as  at  first  feeling  uneasy  in  the  oeck,  and  as  thinking  that  something  is  «ntt{ 
with  his  cravats  or  with  the  pillow,  until  after  some  months  he  disconn, « 
is  told  by  a  friend,  that  his  head  b  not  straight.  During  the  early  pn^rai 
of  the  case,  an  ordinary  observer  might  suppose  that  the  man's  shin<aiar 
was  uncomfortable,  and  that  he  was  trying  lo  ease  it  by  moving  his  nttk  to 
one  side;  or  t hut  he  was  looking  over  his  shoulder,  and  endcavoriog (o get 
his  head  further  round.  Pain  is  at  t'lrsl  absent,  but  after  a  time  h«  cooflni 
of  a  dull,  aching  wntiation,  which  extends  to  the  shoulder,  or  even  dowHw 
arm.  At  first,  by  an  exercise  of  the  will,  he  canoven;omc  ihespaan,m>iD 
look  straight  before  him,  or  toward  the  affected  side :  even  at  an  adiwcel 
Stage  he  can  sometimes,  by  a  very  powerful  effort,  restore  the  e<]QilibriiB«r  | 
the  two  sides  for  a  moment,  but  at  the  cost  of  much  distress,  and  viibAe 
risk  of  aggravating  the  severity  of  the  spasms  aftennrd.  As  tbediscaKfn- 
grcMtes,  he  generally  gets  into  the  habit  of  bringing  his  bead  into  the  fn^  I 
pmition  with  hU  hand.s.  Thus,  a  person  to  wliose  oas«  I  have  ilroidf 
alluded,  used  to  walk  atmut  with  his  arm  raised,  and  ready  lo  seiielHUef 
his  nose,  which  he  employed  as  a  kind  of  lever  to  control  the  raovenefAi 
The  spumt  arc  always  arrL-sted  during  sleep,  an<l  they  often  cesue  irhta  Dk 

Calient  vt,  in  the  recitmbent  ponlure,  and  when  he  supjxirts  his  head  wiAtB 
and.s.  They  are  at  once  brought  on  by  any  excitement,  and  by  lalkii;,  <* 
by  attempting  to  walk.  In  the  more  sei-ere  rases  the  be.id  is  jerked  iM 
with  extreme  violence,  and  this  goes  on  for  hoiir^  or  even  for  days  wilknt 
any  interval.  Sleep  may  be  rendered  impoctsible,  and  the  state  ts  aliofcdtf 
one  of  the  utmost  misery. 

Spasmodic  wry  neck  may  remain  stationary  for  years ;  neither  adwwaj 
nor  rrceding.  But  sometimes  it  extends  from  the  juarts  first  affected  M^ 
side  of  the  face  and  the  rye,  or  lo  the  shoulder  and  arm.  I  know  of  t»o<*l» 
in  which  the  movements  began  in  the  upoer  limb  and  attacked  ihe  nrt 
secondarily,  'ITiig  and  the  fact  that  the  deep  cenucal  muscles  arew* 
times  the  ones  mainly  concerned,  prove  that  the  disease  is  not  ipcta^ 
associated  with  the  distribution  of  the  spinal  acce™ory  nerve,  afi  •«» 
appear  from  the  description  given  by  Krb  and  othert.  In  some  a»* 
pones  off  within  a  few  months  under  some  plan  of  treatment,  and  >  kiC 
while  aflerwnrtl  returns  with  its  characters  unaltered.  Thit»,  tn  SOK" 
Dr.  Colding  Bird's,  already  referred  to,  there  was  an  interval  ofatHMKi^ 
years  liclwcen  the  first  and  the  second  attack ;  and  I  have  notes  of  ""** 
case  in  which  the  patient  got  well,  returned  to  hi*  work  a*  a  g;is-fi(t«  *" 
thirteen  years,  and  at  the  end  of  that  time  wa«  again  scixed  with  the  diWft 
but  on  the  opposite  side,  I  do  not  know  that  this  neurosis  ever,  like  1*' 
modic  tic,  deserts  ooe  part  of  the  body  in  order  to  attack  another  n*'' 
d lately  afterward. 

In  the  advanced  stages  of  the  disease  it  Mmetimes,  but  no<  iM^ 
happens  that  the  muscles  which  are  the  seat  of  the  spctsraa  fall  into  i^K 
of  Ionic  contraction,  so  that  for  hours  together  the  head  remains  nUil*'*!' 
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do«m  to  Ihc  shrraldcf  but  perfectly  moiionlcss.  Even  Ihcn .  however, 
kind  of  cmoiional  excitement,  or  ihe  ^tightest  altempi  at  voluntary 
11,  generally  leads  to  ihe  development  of  clonic  spnsms.  Some 
have  also  described  Ionic  wry  neck  as  a  separate  form,  and  it  is  the 
that  in  some  cases  there  is  no  history  of  the  occurrence  of  the  ordinary 
ting  movements  at  any  period.  Thus  a  girl,  aged  seventeen,  who  was 
hf  in  Guy's  Hospital  under  the  care  of  Dr.  Hahcrshon,  had  her  head 
iwn  down  so  that  the  chin  rested  on  the  second  left  costal  cartilage,  and 
llh  the  right  side  of  the  lower  jaw  so  close  to  the  sicrntim  that  it  w-as 
ill  to  introduce  the  finger  between  them ;  very  slight  twitching  move- 
nts were  all  thai  had  been  noticed.  But  the  affection  was  said  to  have 
itself  while  the  patient  lay  paralyzed  in  bed,  unable  to  move  a 
or  even  to  feed  herself,  and  this,  perhaps,  accounts  for  the  absence  of 
c  srasms.  It  is,  ho»'e%'cr,  to  be  noted  that  the  girl  was  the  subject  of 
l^marked  hysteria,  for  it  is  pofflibte  that  the  wry  nwk  was  really  an 
sion  of  ilui  neurosis;  and  analogous  to  the  contractions  of  the  limbs, 
(so  £tr  as  I  know)  occur  onl>'  in  hvstcrical  women, 
^Another  cause  of  this  form  of  wry  neck  is  irritation  from  disease  of  the 
Two  such  instances  are  on  record,  in  both  of  which  the  spasra  seems 
'To  have  been  tonic.  One  is  a  case  of  Mr.  Hancock's  {"Lan^ff,"  1S59,  i,  p. 
So),  of  a  girl  who  for  more  than  six  months  had  her  head  drawn  down 
Bciiriy  to  the  led  shoulder  ;  extraction  of  a  stump  and  of  u  decayed  tooth  in 
the  left  wde  of  the  lower  jaw  completely  cured  her  in  a  few  days.  The  other 
CBW,  which  occurred  in  1S13,  Is  related  by  Mr.  Mitchell  in  Ihe  fourth 
volume  of  the  " MeJ.-C^r.  TVansattioiu."  It  is  so  far  ])eniliar  that  the 
tH-gan  in  the  tongue  and  ude  of  tbe  face,  and  onlv  alTei-ted  the  neck 
the  U[i«e  of  some  days,  but  we  have  seen  that  precisely  analogoas  roodi- 
'  >n9,  in  the  extent  to  which  different  muscles  are  involved,  occur  in  the 
linar>  clonic  form  of  wry  neck.  The  patient  *-as  a  woman,  aged  fifly  ; 
irinp  (lirftttaeks  her  neck  wa-t  drawn  round  to  the  left  shoulder,  her  arm 
ngidly  extended,  her  eyelid*  were  widely  o()cned,  and  the  two  eyes 
cicd  to  the  left,  her  mouth  wa*  opened  and  distorted  to  the  lefl  aide, 
ririg  the  clinched  teeth  ;  her  tongue  felt  a<.  hard  as  a  board  and  wa* 
eorwd  to  the  left  tide  ;  her  forehead  was  wrinkled,  and  nil  the  muscles  of 
her  6»cc  «rrc  thrown  into  a  state  of  rigid  distortion.  After  three  months 
tbe  tonic  s|«sm  was  siRxceded  by  a  rapid  trcmiilous  motion  of  the  affected 
parts,  and  the  attack  passed  off,  to  lie  rejiealcd  at  inier^-nls  which  rapidly 
|[ivw  shorter,  *©  that  a  fortnight  from  the  commencement  of  the  disease  the 
Mwsms  became  almost  continuous..  Extraction  of  some  carious  teeth  and 
frogs  in  the  lell  uii(>er  jaw  wa-s  quickly  followed  by  a  cure.  I  am  not  aware 
dwl  the  cinlinary  clonic  form  of  wry  neck  has  ever  been  traced  to  local 
irritstton  of  any  kind. 

^«*//f.— One  curions  efTcct  of  wry  neck,  when  it  occurs  in  childhood,  is 
ihc  permanent  deformity  in  Ihe  bones  of  the  face  to  which  it  gives  row.     In 
the  iprt  to  whone  case  I  have  just  alluded,  Ihc  left  side  of  the  face  wai  con- 
siderably larger  than  the  right.     Thus,  when  the  head  was  just  straight,  the 
n)cht  eye  tay  at  a  higher  level  than  Ihc  left  one,  the  median  line  of  the  face, 
|n><i  ml    of  being  oprighl,  formed  an   obvious  curve,  with   its  concavity 
'•sward  the  left,  and  the  lef^  side  of  the  upper  jaw  projected  beyond  that 
df  the   lower  jaw,  while  on  the  right  side  the  relation  between  them  was 
■wrn*!!.     The  vertebras  of  the  neck  were  also  distorted,  there  being  a  pro- 
n  on  the  left  ride,  apparentlir  caused  by  the  transverse  process  of  Ihe 
Precisely  similar  (Jeformilies  were  noted  in  the  little  girl.  ,iged  eleven, 
iMrbo  had  be«n  in  the  honpttal  a  few  years  before.     They  are  of  importance, 
BjPHnn  they  might  )>e  regarded  as  indications  of  a  primary  disea.sc-  of  the 
ftxmes,  Mch  asdoc*,  in  ^t,  often  cause  a  prominence  of  the  cervical  spine  on 


6S6 


TREATMENT  OF  TORTICOLLIS. 


one  side,  and  inorcovcr  is  constantly  attended  with   impairmetit  of  tin 
movements  of  the  head. 

TrtatmetU. — This  is  very  unsatisfactory ;  on  the  one  hand,  manycjMttre 
altogether  intractable  and  arc  not  benefited  by  any  curative  mcuura;  oa 
the  other  hand,  those  in  which  relief  is  afforded,  or  which  gel  perfectly  wdl, 
yield  to  the  most  diverse  remedies,  which  must  differ  altogether  in 
moi/u!  operandi,  and  each  of  which  in  turn  fails  more  often  than  it  sac 
Dr.  Reynolds  speaks  of  galvanism  as  being  very  useful  in  cases  wbi 
not  already  of  too  long  standing.  He  finds  that  a  continuotis  t-urrenf 
moderate  intensity,  passed  ihioagh  the  muscles  which  arc  the  seat  of  spua, 
causes  them  to  relax,  at  least  for  a  time.  But  he  adds  that  even  when  by 
this  means  the  head  has  been  maintained  in  cquilibrio  for  iiuny  Iniclale^ 
day  after  day,  he  has  often  observed  that,  as  soon  as  the  poles  are  wilb- 
drawn,  the  spasms  continue  instantly  to  return.  And  sometimes  it  hai  btct 
obvious  that  the  ultimate  effect  of  the  treatment  has  been  to  im  rww  tie 
movements.  In  a  patient,  who  some  years  ago  came  under  Dr.  Habcrshoo'i 
care  at  Guy's,  a  considerable  amount  of  relief  was  afforded  by  the  plin  of 
fastening  the  sponges  upon  different  parts  of  the  neck,  and  leaving  ihctn  (or 
some  hours  at  a  lirae.  Faradization  of  the  muscles  on  the  opposite  sideoftW 
necic  is  sometimes  nscful,  by  increasing  their  power  of  resistance.  On  Ihe 
affected  side  there  is  an  exalted  sensibility  to  interrupted  currenis;  lbs 
patient  may  be  altogether  unable  to  bear  the  application  of  one  which  tt« 
weak  as  to  cause  no  pain  whatever  on  the  healthy  aide. 

Rest  is,  of  course,  essential ;  and  it  would  secnj  desirable  that  «bk 
meclianical  support  should  be  provided  whith  may  keep  the  head  in  a 
proper  position.  Dr.  Reynolds,  however,  says  that  he  has  not  yfl  «si 
any  apparatus  which  a  patient  with  confirmed  wry  neck  could  haUmllf 
wear,  but  that  the  appliance  suggested  by  Dr.  Hearne,  of  SouthftnnXai. 
is  useful  in  recent  cases,  and  may  at  least  control  the  moveracnalorin 
hour  or  two ;  aa,  for  instance,  whea  a  clergyman  wants  to  get  thTOugti  > 
particular  ser>'ice. 

Another  measure  of  which  he  siKaks  highly  is  the  hypodermic  iojeciion 
of  morphia.  Beginning  with  a  tenth  of  a  grttin,  l»e  recommends  that  ok 
should,  if  possible,  incrca:se  the  dose  until  two  or  even  three  graim  iR 
administered  twice  daily. 

In  one  case  recorded  by  Dr.  RadcHffe  (^"System  ef  Med."  ii.  p.  ijjlt 
arsenic  was  injected  subcuianeously  with  very  striking  results.     From  li«  ■* 
fourteen   minims  of  Fowler's  solution  were  thrown  into  the  conntcliK 
tissue  over  the  affected  musdes  at  intervals  of  three  or  four  days  or  longcf't 
they  caused  much  local  irritation  and  inflammation ;  but  this  was  af(< 
diminished  by  diluting  the  solution  with  water.    Aller  the  fourteenth  in] 
tion,  at  the  end  of  about  nine  weeks,  the  patient  left  the  hospital  al: 
well.     This  method  of  ta'atment  has,  however,  been  tried  at  Guy's  b? 
Wilksand  by  Dr.  MoKon,  but  without  succesi. 

Dr.  John  Harley  has  recently  (^"AUd.-Ckir.  Tram.,"  Ivii)  related  t^ 
cases  in  which  the  administration  of  large  doses  of  succus  conii  proved  vir=^ 
useful.     Beginning  with  an  ounce  of  the  li<]uid,  he  rapidly  pushed  the  dc^ 
in  each  case  until  one  patient  look  three  and  a  half  ounces  once  daily,  a^* 
the  other  four  ounces  twice  daily.   The  effect  aimed  at  was  the  produciioo 
a  general  relaxation  of  the  muscles,  so  that  at  the  end,  the  second  Itour  aft^ 
swallowing  the  hemlock  juice,  the  patient  .should  be  unable  to  rise  from  i**  -■ 
sitting  posture  or  to  walk  unassisted,  and  that  there  should  be  ptoais,  i^ 
pairment  of  power  to  masticate  and  swalk«v  fotKl,  and  slownesi  of  speech 
In  the  first  case  the  spasm  became  greatly  dimini.shed  ;  but  the  drug  \l^ 
ultimately  to  be  discontinued  on  account  of  the  mental  depression  (o  whi^ 
it  gave  rise.     In  the  second  case  the  affection  wai  almost  cured,  and     ~ 
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(ttllent  restuned  his  occupation,  worlcinfi  half  tiin«,  with  only  an  occasion^ 
tendency  lo  iwtst  of  the  head,  if  he  became  over-tired.  I>i.  Moxon  has  fol- 
lowed Dr.  Hailey's  plan  at  Guy's  with  a  decided  meanire  of  tiicccss. 

Another  [)l;in  of  treatment,  by  which  Bu»ch  wcceeded  in  curing  pcnna- 
tiently  three  ca.<tes  out  of  four,  is  the  apiiHcation  of  the  ucitial  ciititcry  in 
lines,  five  or  six  inches  long,  to  the  ncctc  on  both  siclex  of  ih«  rtpinc,  and 
Biaintaining  suppiiraiion  for  some  weeks  after  the  ^■|ur;iiion  of  the  c^hiirs. 

Some  jean  ago  ("  MeJ.-Oiir.  Jin.,"  1866)  Mr.  CjimiihcU  de  Morgan 
exci-ted  an  inch  of  the  trunk  of  the  spinal  acceswiry  iier»e,  above  the  origin 
of  the  tiianchea  lo  the  sienio-mastoid  ruuscle,  in  one  verj-  severe  ch»c,  with 
pernianent  relief  to  the  spasm,  but  with  equally  jiennanent  [xiniiyiiis  of  the 
affected  mu.scles.  Another  operation,  which  is  ixrrfonned  sevemi  times  with 
good  reMiItji,  ut  the  subcutaneous  section  of  the  stemo- mastoid  muscle. 

In  those  ca.<tes  in  which  the  spasm  is  tonic,  it  ix  alwap  advisable  to 
Unughien  the  head  under  chloroform,  and  lo  endeavor,  l>y  mere  mechanical 
ipplitmces,  to  prevent  the  return  of  the  contraction. 

FUNCTion  SfA.iMa.— Within  the  last  few  years  several  observers  have 
devoted  atienticm  to  ca.ses  in  which  spasmodic  contractions  of  vanous  kinds 
ue  brotisht  about  by  voluntary  movement,  the  exciting  cause  in  each 
insunce  being  generally  limited  to  some  one  paitinilar  action,  so  that  the 
patient  remains  quite  qniet  when  merely  sitting  or  lying  down,  and  n  able 
to  u»e  all  his  mincles  for  other  purposes  perfectly  we'll.  The  best  japcr  on 
the  sub)ect  is,  I  think,  one  bv  Dr.  Weir  Mitchell  in  the  '^AmtrUan Journal" 
for  1876.  His  name  for  this  group  of  affections  Lt  that  of  "  functional 
jposms;"  but  this  appears  to  be  so  liable  to  be  taken  as  meaning;  "  spasnw 
which  are  functional  and  not  organic,"  in  which  sen.te  it  would  include  all 
the  diseases  desitrilied  in  the  last  few  sections,  that  I  have  thought  it  better  10 
tubstitute  for  it  the  term  "  function  spasnns  "  which,  if  lew  euphonious,  is 
also  less  misleading. 

Many  of  Dr.  Mitchell's  cases  are  exceedinglv  curious.  Two  are  exainples 
of  what  he  terras  "  lock  spasm."  K  watchmaker,  who  often  had  to  pick  up 
and  adjiut  very  «mall  screw*,  would  find,  ten  or  twelve  times  a  day.  that  hb 
thumb  and  forefinger  suddenly  became  locked  u[>on  one  of  them,  so  that  be 
had  to  rdewe  it  with  a  loop  of  twine,  not  always  without  wounding  the 
linger ;  even  then  the  cramp  would  last  for  some  considerable  time  longer. 
At  a  later  i>eiiod,  when  he  was  turning  over  the  pages  of  a  book,  the  finger 
and  thumb  would  sometimes  close  with  violence,  ao  as  lo  tear  the  leaf. 
Another  man,  a  sawyer,  was  liable  once,  or  even  twice,  a  day  to  have  the 
«rra  arrested,  and  fixed  in  a  slate  of  flexion,  at  the  moment  when  his  saw  was 
drawn  back  to  jirciiare  for  the  downward  movement.  Hy  no  effort  that  1^. 
Mitchell  could  exert  was  he  able  lo  overcome  the  spasm  -  on  one  occasion 
he  made  the  patient  bend  over,  so  as  to  bring  the  forearm  into  a  horizontal 
position,  and  he  then  found  that  for  five  minuten  the  biceps  supported  a 
weight  of  eighty  pounds  suspended  from  ihe  wrist. 

In  other  rases,  the  attempt  to  walk  was  accompanied  by  a  Ionic  spasm 
of  certain  muwles,  so  that  a  kind  of  string  holt  was  produced.  Yet  another 
patient,  a  journeyman  tailor,  had  an  extraordinary  seizure  whenever  he 
jumped  up  Middenly  hom  the  prone  or  the  sitting  po«utc.     The  right  leg 

s  then  bent  at  the  knee,  the  left  wa*  thrown  on  it  in  violent  flexion,  the 
y  and  the  head  were  twisted  to  the  right ;  the  right  arm  was  extended 

d  raised  ;  the  left  was  thrown  outward  and  backward  in  extreme  prona- 
tion. Then  there  wa.s  a  sencrjd  writhing  of  the  whole  frame,  the  face 
muscles  twitching  here  and  there ;  and  the  attack  passed  off  with  a  groan 
of  relief.   This  man  could  make  e»-ery  possible  movement,  slowly  or  abruptly 

he  pleased,  so  long  as  he  remained  seated  01  lying  down  ;  he  was  even 
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able  to  get  up ;  and,  after  cautiously  suinding  itill  for  a  momcot,  could  walk 
away  iu  well  as  any  one  else. 

In  other  r^-in,  again,  spasms  accompanied  the  act  of  laughing  or  talluBf, 
or,  abo^'C  all,  chewing.  One  patient,  as  soon  as  be  began  to  masiicaic  ho 
food,  had  bin  mouth  jeiked  open,  so  that  he  had  to  keep  shutting  it  with  hii 
hand.  Wien  he  wanted  to  s«-a]low,  hb  face  asujroed  an  aspect  of  leinii. 
"  He  would  sudilenly  muster  courage,  and  swallow  the  contents  of  hu  taoi& 
at  a  gulph.  I'hen  iiisianily  the  jaw  flew  open,  the  head  was  drawn  hack  lod 
down  npon  the  left  shoulder,  the  lace  was  convubcd,  and  sweat  ran  Irom  tb 
forehead."  In  another  case  of  the  same  kind  the  gastrocnemius  were  in- 
volved in  the  spasm,  so  that  (he  patient  was  jerked  into  a  squatting  poutioii. 
I  have  niy-'«lf  acen  an  instance  in  nhieh  i)ie  chewing  of  food  brougbl  oat 
kind  of  wry  neck,  the  head  being  twisted  over  to  one  shouklcr ;  and  aaoiba, 
in  which  the  effuri  of  s]>eaking  was  attended  with  an  extraordinary  sens  of 
grimaces. 

But  the  strangest  of  all  are,  perliaps,  certain  cases  in  wbich  any  altemft 
to  stand  exciti'^i  violent  convulsions.  The  julicnt  is  thrown  off  hb  feet,  m 
legs  pass  into  a  %iate  of  clonic  spasm,  and  he  bejpns  to  execute  a  succeasiDa 
c^  the  mo:it  rapid  and  irrqpiUr  jumping  and  skipping  movements,  ena 
though  he  may  he  supported  on  each  side  by  another  person.  So  great  art 
his  efforts  that  his  lace  fltishes,  his  pulse  a  quickened,  and  he  break:t  ooi 
into  a  j>rufu.'«  sweat.  Vet,  when  he  is  lying  or  silting,  be  reiuaini  quiet, 
and  can  move  his  legs  perfectly  well  in  all  directions.  In  Ibis  affection  a 
s[)ecial  name,  iliat  of  "saltatorial  spaimt"  was  invented  in  1859  by 
berger,  who  recorded  two  examples  of  it.  A  few  similar  instancu 
since  been  observed  by  other  German  obAervers,  and  in  England  by 
Gowen,  who  lias  written  00  the  subject  in  the  "XJiuietl"  for  1S77.  In 
details  these  lases  differ  to  some  extent  from  one  another,  and  ihi«  affordr' 
one  an  additional  reason  for  purpwing  to  include  them  in  the  wider  group 
of  "  funclign  s|Ju.Mii.'i."  Sometimes  it  has  l>een  powible  for  the  jmient  (f 
excite  the  mutcnients  by  pre:tsing  witli  his  feet  against  the  foot  board 
the  bed,  even  while  he  is  lying  down  ;  in  one  instance,  tickling  the  skia  1 
the  toleN  wuiild  elicit  them  ;  in  another,  preMure  upon  a  tender  |utrt  of  tl 
spine  had  the  satiie  etfect.  They  liave  often  been  much  augmented  by 
cn)oli<.)nal  excitement ;  and  this,  1  think,  ha*  sometimes  let!  to  doubts  a»  to 
tbeir  gc-iiuineness,  it  being  found  tliat  they  are  much  less  violent  when  no 
one  was  looking  on ;  but  the  same  thing  may  be  said  of  many  other  aflcc- 
tioiu  belonging  to  the  same  claas.  Erb  suggests  that  saltatorial  spasm 
will  uliicualely  be  found  to  be  exaggerated  tendon  reflex ;  b«it  in  one  of  Dr. 
Gower's  cases  traction  on  the  teitdo-Aehillit,  after  the  method  described  at 
p-  39^1  produced  no  ankle  clonus.  Dr.  Gowers  is  no  doubt  right  in  think- 
ing that  tbc  movements  are  due  to  the  combined  and  simultaneous  action  of 
peripheral  and  voluntary  stimuli  u[>on  irritable  centres  in  the  cord  ;  but  tt 
the  same  stimuli  are  in  action  in  all  healthy  persoiu  whenever  they  stand 
upright,  this  really  throws  little  light  u|^ion  the  question.  In  llambe^ei'i 
first  case,  thai  of  a  youth  of  nineteen,  tlie  alTeciion  came  on  during  conva- 
lescence from  .iculc  pncumonb  )  reco>-ery  took  place  in  about  a  month,  under 
the  internal  administration  of  morphia.  Other  ease*  lure  been  much  ruofc 
protracted ;  in  one  instance  tlie  sjxum  had  not  subsided  when  the  poticBt 
died  of  fever,  at  the  end  of  five  years.  There  have  been  tvro  cases  in  women, 
both  of  whom  were  affected  with  hysteria;  one  had  several  attacks  of  th^ 
spasm,  each  lasting  some  months;  her  recovery  was  once  quite  suddniw 
exactly  at  so  often  happens  in  hysterical  contractures. 

In  some  of  his  cases  of  function  spasm.  Dr.  Mitchell  found  benefit  &o^ 
the  injection  of  solution  of  atropine  into  the  subtiaac«  of  the  affected 
mutclot. 
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Writers*  Cramp. — I  have  still  to  describe  a  clan  of  cases  which  evidently 
belong  to  the  "function  spasnu,"  but  which  differ  from  the  rest  in  the 
ciicutusiaitcc  that  the  involuntary  motions  that  attend  them  arc  generally 
tery  slight  and  simple,  being,  in  bet,  only  just  sufficient  to  disturb  the  due 
execution  of  some  highly  specialized  action,  involving  numerous  and  com- 
plicAlcd  muscular  movements.  A  musicuui,  for  es-imple,  becomes  un^iblc  to 
play  the  piano  or  the  violin,  whichever  happens  to  be  the  instrument  he  may 
have  chosen  to  excel  in ;  a  tailor  or  shoenukcr  no  longer  ha£  ihe  power  to 
sew  ;  3  milkmaid  ccaseK  to  be  able  to  press  the  milk  from  the  cow's  teals  ;  a 
^mith,  to  bring  down  his  hammer  upon  the  anvil.  1  have  even  seen  a  man, 
whose  whole  occupation  was  to  clean  knives  and  boots  and  shoes  for  a  large 
house,  and  who  became  incajnacitated  for  this  work,  aithough  he  could 
still  do  everything  else.  blach  of  these  cata,  however,  is  exceptional; 
infinitely  more  numerous  are  those  in  which  the  complaint  consists  in  an 
inability  to  write.  And  since  "writers'  cramp"  has  been  studied  much 
more  thoroughly  than  the  rest,  it  will  be  convenient  that  we  should  io 
the  main  confine  our  attention  to  it,  premising  that  the  description  of  it  is 
generally  applicable  to  them  also,  mu/atis  mutaniiii.  Indeed,  there  is  no 
one  name  which  n-ould  conveniently  include  them  all ;  that  of  "  co-ordinated 
business  neuroses,"  proposed  by  Bcnedikt,  being  too  unwieldy  to  meet  with 
acceptance. 

The  exact  nature  of  the  impairment  in  the  ponvr  of  writing  varies  widely 

different  cases  of  writers'  cramp  ;  hardly  any  two  are  alike.  Somcitnies 
"the  patient's  complaint  is  that  after  he  ha.t  been  writing  for  a  few  minutes 
his  band  and  forearm  feel  wearied ;  sometimes  that  the  fingers  become  sud- 
denly extended  so  that  the  pen  drops  from  his  grasp;  sometimes  that  the 
index  finger  is  straightened  and  drawn  off  the  pen  handle  ;  sometimes  that 
(he  fingers  are  pressed  too  tightly  upon  it,  so  as  to  impede  its  movements. 
In  many  cases  there  is  no  visible  cramp  or  spasm  ;  all  thai  can  be  seen  by  a 
looker-on  is  that  the  hand  has  its  motions  arrested  in  the  act  of  writing.  But 
in  some  instances  there  is  obvious  tremor,  so  that  the  point  of  the  pen  is 
Aaken. 

The  handwriting  is  often  altered  in  character ;  in  some  instances  the 
change  consists  in  a  reduction  of  the  size  of  the  letters,  the  power  to  make 
free  strokes  failing,  and  the  writing  becoming  "  cramped  ;  "  other  patients 
become  unable  to  accomplish  a  "  runnmg  h.ind,"  and  are  obliged  to  confine 
themselves  to  a  slow  "  round  text."  I  have  had  one  patient  who  could  do 
anything  but  short  hand  perfectly  well,  but  unfortunately  he  was  a  law 
reporter.  In  the  immense  majority  of  cases,  however,  the  peculiarity  con- 
sists in  an  uncertain  tremulous  formation  of  the  strokes  which  make  up  the 
letters.  Indeed,  when  the  affection  is  severe  the  handwriting  becomes 
altogether  unintelligible,  consisting  of  a  meaningless  succession  of  shaky 
lines  and  curves. 

PenoDs  affected  with  writers'  cramp  adopt  all  sorts  of  odd  devices  to 
diminish  the  inconvenience  which  the  complaint  causes  them.  Some  will 
write  only  with  a  quill,  and,  so  far  as  it  goes,  this  is  undoubtedly  a  good 
plan,  for  the  muscular  effort  required  is  very  much  less  than  with  a  steel  pen. 
Others  employ  a  laigc,  thick  pen  holder,  or  fix  a  nib  in  a  broad  piece  of  cork. 
Dr.  POore  {*  Prattiticier.'  xij  mentions  the  case  of  a  man  who  used  a  rounded 
mass  of  wood  of  the  shape  of  a  boy's  top,  which  he  hcid  tijjtitly  within  the 
hollow  of  the  palm  of  his  hand.  Others  grasp  a  pen  hold<rf  with  the  closed 
fiat,  or  fasten  it  to  one  finger  by  means  of  a  ring. 

Sometimes,  however,  the  fault  seems  to  be  not  so  much  in  the  hand  as  in 
the  wrist  and  forearm.  A  patient  of  Dr.  Poore's  said  that  the  first  thing  he 
■oiioed  was  a  difficulty  in  bringing  down  the  band  upon  the  paper,  and  for 
^Ibree  days  he  forced  himself  to  write  by  holding  down  Ihe  right  wrist  with  the 
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left  hnnd,  but  "  at  the  end  of  this  iiioethat  resource  biled  him."  lodcol, 
one  of  the  raost  important  characteristics  of  "  wxileni'  cratnp  *'  '»  that  it  n 
a  firogresiivc  disease.  For  a  lime  a  person  affected  with  it  inaj'  uccMd  n 
accomplishing  the  art  of  writing  bjr  brinpng  different  acts  of  nnttcks  uto 
excTciiw;.  Thus,  instead  of  employing  Ibe  wealc  muKin  of  the  thumb  ind 
fingeri,  he  may  use  ibosc  of  the  forearm ;  or  he  may  place  the  arm  in  iook 
extraordinary  altitude  as  soon  as  he  takes  up  the  pen,  resting,  ^terhapi,  kit 
wrist  upon  the  tabic,  and  raising  his  elbow  at  an  angle ;  or  pnmng  the  M> 
close  to  the  side  of  his  boily  ;  or,  again,  straightening  the  elbow,  and  holdiof 
the  itiHtmmcnt  at  arm's  lenijih.  But  if  be  persists  in  writing  much  all  that 
resources  soon  fail  him.  The  muscles  which  he  has  callnl  in  to  hisuni- 
ance  "give  out"  in  their  turn.  Even  if  he  should  have  taken  tite  pai»u 
learn  to  use  the  pen  wiib  the  other  hand,  that,  too,  h  after  a  time  atttckri. 
At  advanced  periods  of  the  disease,  the  rausde%  are  often  affected  wfc 
spasmodic  contractions  of  considerable  violence,  indcpemlently  of  all 
«t  writing.  Dr.  Poorc's  patient,  to  whom  I  have  referred, 
that  his  hand  was  always  poking  about ;  it  would  sometinves  boai 
denly  out  of  the  side-pocket  of  his  coal  while  he  was  walking  in  the 
and  he  once  broke  a  jug  in  consequence  of  an  unexiiecied  spasm  whik 
was  pouring  out  some  water.  1  bad  a  patient  who  told  me  that  hu  ihooMtr 
invariably  gave  a  jerk  when  he  put  his  hand  up  to  his  head.  ljeiT,'m 
some  cases,  the  spasm  extends  to  the  muscles  of  the  neck  and  body.  Dr.  Kef- 
nolds  mentions  an  instance  in  which  the  effort  to  write  caiued  the  btadu 
bu  drawn  downward  to  the  right  shoulder  and  Ihe  trunk  to  be  contorlcd  n 
us  to  Ik-  concave  on  the  right  side.  The  same  writer  aUo  ntaies  thai  be  bs 
seen  torticollis,  occasional  strabismus,  stammering,  and  palpitation  of  te 
heart,  associated  with  writers'  cramp. 

There  is  not  generally  any  impairment  of  senjution.  Soneiiiaa  HkJ 
patient  complains  of  "  numbness,"  or  "tightne*.,"  or  "  coldness,"  ot 
tocneiKculiarsen^tion  which  he  cannot  define,  in  one  juirtirtilar  finger,  HUn- 
ning  from  some  part  of  the  hand  up  toward  the  arm.  In  some  tarecsci 
aclwil  anicHthesia  is  said  to  be  present.  Very  comuionly  the  act  of  wHiif, 
if  continued  for  any  length  of  time,  causes  Ihe  hand  and  wrixt  to  achc.cr 
even  the  shoulder  or  the  spine.  These  abnormal  fecling^t  dislrcKt  the  pUiW 
to  an  extent  which  seems  altogether  disproportionate  to  that  of  the  aeaai 
pain  which  he  has  to  endure.  Indeed,  a  ;>eculi.irily  is  often  obsenabk* 
the  i»ychi<-al  state  of  those  who  arc  arTccted  with  writcm'  cramp  in  its  nun 
advanced  stages;  they  are  highly  irritable  and  excitable,  and  very  desfoo)- 
ing  about  their  complaint.  Dr.  Poorc  speaks  of  one  man  a.i  having  bM 
apparently  on  the  verge  of  suicide,  and  of  another  ax  having  actually  ute> 
up  a  knife  with  his  left  hand  and  stabbed  himself  on  the  wru.!.  Such  paiitDH 
are  generally  nervous,  and  Ihey  are  less  than  ever  able  to  write  when  othm 
are  looking  on,  or  when  the  subject  matter  is  of  special  importance.  Ot- 
Poore  was  told  by  one  person  that  he  got  on  better  when  mpying  than  rto 
composing  what  he  wrote,  and  another  patient  had  lu  watch  the  jwint  ofhit 
pen,  for  if  he  looked  away  from  it  hia  handwriting  at  once  becjune  aaauadj- 
Those  who  arc  affected  with  this  disease  are  also  said  to  sleep  fcadlfi 
and  to  be  generally  ill  nourished,  with  soft,  llal>by  muwirles.  Dr.  hw 
attaches  some  importance  to  a  thin,  brittle  state  of  the  nails  which  he  l» 
often  noticed. 

It  is  generally  assumed  that  the  catL^e  of  writers'  cramp,  and  of  ^ 
affections  allied  to  it,  is  overuse  of  the  muscles,  or  working  too  hard  and  lf> 
long  at  that  particular  kind  of  labor,  which  becomes  Bcrom|utnied  viih  <)*' 
spasm.  And  it  is  undoubtedly  true  that  most  of  iho^e  who  arc  aitackKtiK 
clerks,  or  accountants,  or  in  some  way  [irnfmionally  engaged  in  wtilinf- 
Moreover,  aa  Dr.  Poorc  points  out,  the  commencement  ol  Ihe  diteax  oAca 


IT  OF  TllE  LESION  OF  "WRITERS    CRAMP. 


641 


^ttc  time  It  which  ikmik  hcavj*  uxk  has  been  accomplished,  as 
rchiccct  has  worked  agaimt  time  to  complete  the  deuils  of  a  pUn, 
to  finish  within  two  or  three  dnys  an  etching  fur  a  bouar,  Still, 
the  fat;!  that  some  individuals  strain  their  powers  to  the  utmost, 
through  extraordinary  amounts  of  writing,  without  ever  sufTeiing 
uid  others  arc  attacked  who  have  at  no  time  over-cxcned  them- 
iny  way.  or  have  aciu;tllydone  less  writing  than  is  safely  accom- 
■  the  majority  of  persons.     I  have  seen  two  such  cases  ;  one  in  a 

fifteen,  whose  education  seemed  to  have  been  rather  neglected 
nrisc ;  and  one  in  a  Udy  of  fashion,  who  had  at  most  to 
ir  letters  and  Dotes  to  her  friends  and  relatives.  The  cause  of  [he 
isl  then  lie  mainly  in  the  nervous  organization  of  the  individual  ; 
r.  I*oorc  speaks  of  an  instance  as  having  come  under  his  obscr^'a- 
uch  three  generations  in  a  direct  line  were  aJfecicd.  One  of  his 
30,  referred  the  complaint  to  the  severe  shock  caused  by  on  alarm 

p. — The  seat  of  this  neurosis  is  doubtful,  and  there  arc  two 
leories  with  regard  to  it.  Unc,  which  is  supported  by  Reynolds  and 
ad  which  seems  to  roe  the  more  probable — is  tlut  it  lies  in  tlie 
aglia  which  effect  the  association  and  co-ordination  of  muscular 
B  for  the  more  complex  actions.  The  nutrition  of  these  structures  is 

0  l>e  impaired,  as  the  mult  of  over-exertion,  and  the  consequence 
■ion  of  their  functions,  which  expresses  itself  in  irregular  spasmodic 
a  and  in  the  otltcr  symptoms  of  the  disease.  A  stionc  point  in 
is  view  is  the  &ci  that  when  one  arm  has  been  afi'ected  tlie  other  is 
wa/d  attacked  ;  and  the  relations  which  writers'  cramp  bears  to 
and  other  spasmodic  neuro>cs  alTord  a  further  argument  in  the 
lion.     The  other  theory,  which  was  first  projioscd  by  Zuradclli, 

a  ably  advocated  by  Dr.  Puure,  U  that  the  Starting   point  of 

1  change  b  exhaustion  of  some  parlirular  mu^le  ur  .set  uf  muscles 
y  one  of  the  small  intrinitic  mustlcs  of  the  thumb  or  fingert — 
bkh  are  kept  constantly  in  action  throughout  the  whole  lime 
■ch  a  pen  ts  licld  in  the  hand.  One  or  more  of  these,  it  is  sug- 
gins  after  a  time  to  respond  sSuggishly,  or  not  at  all,  to  the 
)f  the  will.  The  patient  then  unconsciously  calLi  into  play  other 
iDtenilly  thote  of  the  foreann.  In  their  turn,  thete,  too,  become 
:  and  the  proceta  of  Mib^titution  is  carried  on  indefinitely,  and 
lathe  same  result.  Dr.  Poore  has  in  a  large  number  of  coses  of 
omp  tested  the  electric  reactions  of  the  mu.scies  which  are  s]>ecially 
in  toe  act  of  holding  a  pen,  and  has  found  that  one  or  more  of 
0  showed  a  marked  impairment  of  irritability  a.-^  compared  with 
he  opposite  limb.  It  might  be  thought  that  apowerftd  argument 
t  theory  in  question  is  ailorded  by  the  well-known  and  remark- 
that  a  jialient  who  b  severely  affected  with  the  disease  is  often 
rel)  abtc  tg  jierform  alt  other  acliomi.  But  Dr.  Poore  argiiei  thai 
of  the  affected  muicles  is  only  apparent ;  the  hand  and  forearm, 
re  to  Imunlifully  funmhed  that  for  mott  movements  there  are 
•^a  than  arc  re<]uited.  If  a  man  finds  some  of  them  to  be  weak, 
■CUWBly  substitutes  othen  in  their  place,  to  do  the  work  re<iuired 
iC.  Inis  writer  mainlainx  that  certain  among  the  mure  delicate 
the  hand  are  generally  interfered  with  be.-tides  those  which  give 
le  its  princi{>al  character.  ThuK  one  of  his  patients  rould  no 
Id  a  knitting  needle;  another  wu  unable  to  take  tip  her  dresi 
er  thumb  and  her  forefinger ;  and  a  third  could  not  tus.1  over  a 

a    letter-box.     So,   Erb  sUles  that  the  sulTerers  from  writers' 
■  ht  unable  to  button  their  clothes,  to  work  embroidery,  or  to 
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play  upon  ihe  piano.     One  of  Dr.  Pnore's  patients  hod  gnu  difficulty 
ie«dinf[  an<l   in  dres&int:  himself.     BenciMki   hux  ^roitoted  to  (liMingui^ 
(lifr»eiit  forms  uf   ihe  oiseatM.-,    naiTM;!)-,  a  it{MSfflCKlic,  a  Ircmuloia,  and  I 
|»inl)'tir  funn  ;  but,  m>  liir  3.i  I  <an   judge,  such  divixiunx  are  allogdher 
arltilrjry. 

I>iiig>nim.— The  diagnosis  of  vrriten'  cramp,  or  of  the  allied  form  of 
"function  ijxism,"  Lt  tolerably  eax)- when  tliey  h.-ivc  reached  an  adructd 
Stage.  Bill  one  must  alwayti  recollect  thul  impairment  of  Ihe  powerofwritir^ 
may  rCMilt  from  a  number  of  oilier  ufTerlionf  of  the  nerves  and  mntfin  cf 
the  upjjer  limbs.  Frogreisire  miiMiitar  ulrophy,  nntritis  of  the  uliur,  ^ 
median,  or  ihe  radial  nerve,  comiwewion  of  either  of  lhe*c  ncrv«  b>- 1 
tumor  of  whatever  kind,  may  each  give  n^~e  to  ihtt  symptom.  Dt.  fifiK 
mentions  a  casse  of  subcUvio-;wil!ary  anetintm  in  which  the  firx  ttiaf 
noticed  by  the  jiatient  was  that  lie  could  write  only  with  grot  effbtt,  mi 
then  il legibly. 

As  a  rule,  a  {lerson  affected  with  wxiteni'  cramp  go«  on  vitlnd 
medical  advice  for  a  long  time,  stniggling  against  vrhat  he  dccna  i 
fooli»li  incapacity  to  carry  on  his  duties.  But  when  it  docs  happn  Iht 
one  is  consulted  at  a  very  early  period,  there  may  be  great  dilnciill]i  u 
determining  whether  the  dilate  is  really  present  or  not.  This  is  paititabi^ 
Ihe  ca.se  if  the  [latient  is  a  nervous  profextional  man,  whose  mind  has  fnMW 
time  l>een  dwelling  upon  the  Mibject ;  or  if  he  is  a  bank  cleric,  who  In 
bciid  all  about  it  jrom  hit  fellow  officers,  and  who  has  perhaps  beco  rabit 
a  number  of  medical  books.  Such  persons  come  to  one  coinptaining  lloi  tic 
act  of  writing  causes  a  number  of  tinple«»nt  sensations  ;  and  one  mrf  be  a 

frcat  doiihl  whether  to  laugh  at  their  complaints  or  to  t.ikc  them  kdimIj- 
t  seems  to  me  that  the  best  indications  are  afforded  by  the  cITotisof  roi.  If 
the  supposi-d  symptoms  show  themselves  only  at  the  end  of  a  hird  dw'i 
work,  and  arc  entirely  gone  the  next  morning  or  after  the  inictrslofi 
Sunday,  they  are  not  likely  to  be  of  wrious  consequence.  Thus  Dr.  Peed 
speaks  ot  an  eminent  pianist  who,  aDcr  practicing  for  a  considersble  tiiK 
suflcrcd  from  an  inability  to  adjust  the  movements  of  his  fingers,  so  tbiik 
could  not  alwa)-s  strike  the  right  notci  but  who,  a  few  hours  later,  mU 
play  as  well  as  ever.  In  such  a  case  it  is  evident  that  there  it  noihai 
seriously  wrong.  Uut  I  believe  that  I  have  seen  one  instance  of  Ow 
writers'  cramp  at  an  early  stage,  in  which  th«  patient  said  that  bit  hasid  ** 
perfectly  well  every  morning  when  he  first  got  up. 

Frognoiis  afiJ  Treatmful. — In  most  cases  a  right  diagnosis  is  of  the  utM 
im]xiTiam:e,  fui  on  it  may  dv]iend  Ihe  whole  future  of  the  patient.  Ai^ 
period  tht  discontinuance  of  all  writing — or  of  whatever  other  action  nuytt 
the  exciting  cause  of  the  complaint — may  completely  cure  it  in  tbccoumcf* 
month  or  two.  Even  then,  indeed,  there  is  always  a  risk  that  the  difcuOQ 
return  if  the  muscles  should  be  again  overworked.  But,  most  commonli.fc 
prognosiii  that  must  be  given  is  very  unfavorable.  At  an  advanced  ttip 
of  the  disc.isc  there  is  scarcely  any  chance  of  recovery,  unless  the  janrO 
can  altogcihcr  give  up  his  occupation  for  six  months,  or  even  for  a  »Wt 
year.  And  in  many  cases  Ircairoeni  fails  entirely,  the  disease  adnK^ 
steadily,  in  spite  of  all  that  can  be  done,  'llie  only  remedy  appran  10  he 
galvanism.  Of  ihi^  Krb  speaks  highly,  recommending  the  cmploynK**' 
ascending  currents  along  the  cervical  spine,  as  well  as  peripheral  gahatiO' 
lion  of  the  nerves  and  muscles  specially  concerned.  But  t  am  IkX  «■*" 
that  any  results  have  been  obtainni  by  these  methods  which  can  bccomf*']''' 
with  those  which  Dr.  Poorc  got  by  a  method  of  his  own ;  ihtt  can*" 
in  making  the  patient  perform  rhythmical  movements  with  the  affrt"^ 
muscles,  whiles  continuous  current  of  moderate  intensity  is  passed  ihnii# 
them.     His  first  case  was  that  of  a  man,  aged  thirty-two,  who  had  mStm 
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en*  crimp  for  more  Ihnn  nine  yeart,  and  in  whom  it  pu-wntcd  iB 
orro.  lit.  I'oore  exercised  »e-|i.ini[el>-  the  deltoid,  tllc  bkcps.  the 
nd  the  olhM  miisdcs,  as  well  oa  tliotc  of  the  hands  ami  bn^zts. 
e  tnraimeni  waa  commenced,  the  patient  could  not  finish  writing 

George;  at  the  end  of  five  month%  he  «ra«  able  to  write  a  whole 
Mining  his  letters  well  and  Tirmly.     He  had  been  unable  to  Teed 

he  otild  now  do  all  that  he  wanted,  and  had  emUirked  in  a  small 

Another  of  Dr.  Foorr's  cases  is  tittle  le«  rciiurknble.  A  man,  aged 
d  for  four  )'cars  saflcrcd  from  the  diseiuc,  and  had  for  six  months 
ible  to  write,  the  attempt  to  do  ko  giving  him  great  pain.  After 
tpplicaiion  of  the  current  this  pain  disappeared,  within  a  week  he 
;n  his  name  with  tolerable  ease,  and  at  the  end  of  ten  months  his 
mg  looked  as  good  as  it  had  ever  been,  although  he  was  not  at  that 
t  to  hold  hH  pen  quite  properly  and  tightly  bciwven  the  thumb  and 

Unfortunately,  however,  Or.  Poore  records  no  similar  successes  in 
pipcre  on  the  subject. 

dc  of  potassium  is  said  lo  be  sometimes  beneficial  to  patients 
mh  writers'  cramp,  by  removing  the  depression  and  irniabiliiy 
ich  thcysulTcr.  Strychnia  is  often  injurious.  Stimtilnttng  liniments 
ihes  appear  to  be  almost,  if  not  quite.  usc]c<is.  1  have  already  men- 
ial using  a  quill  instead  of  a  steel  |}cn  is  frequcntiy  found  lo  be  of 
rice.  Erb  further  says  that  many  patients  arc  relieved  by  applying 
'bandage  or  strip  of  plaster  raiind  the  wrists.  This  cannot,  howtrvcr, 
ied  to  do  any  good  where  the  only  muscles  affected  arc  the  little 
of  the  thumb  and  fingers 

itsis  ActTAKS. — ^Another  dbcase  whose  precise  scat  in  the  nervous 
is  nacCTtain  is  tlut  known  as  "paralysis  agitans."  or  "shaking 
Ic  cofttixts  in  a  more  or  lens  violent  ottcillatory  movement,  affecting 
ythe  limbt,  but  sometimes  the  neck  and  the  tongue  also.  It  almost 
egins  in  one  of  the  up|>er  lirot» ;  the  movement  may  at  fintt  be  very 
1  bet,  warirely  more  than  a  tremor.  Charcot  wiys  it  n  sometimes 
It  limited  to  one  thumb.  In  the  beginning  the  jjatieni  commonly 
hrt  little  tmjiortancc  to  it,  but  gradually  the  space  occupied  by  the 
at  becomes  greater  and  greater  and  the  whole  Hmb  i.s  involved  in 
'  that  he  b  unable  to  go  on  with  hi«  work  and  hai  In  seek  medical 
Sumctimes,  however,  the  agitation  of  the  muxclcs  i.i  teverc  from 
fint.  Charcot  tpeaktof  thu  ta  the  rvHilt  of  a  sudden  *h(ick  or 
Ul  I  have  notes  of  two  case*  in  each  of  which  the  |Miienl  ivenl  to 
iual  and  woke  in  the  morning  with  the  di)«a;te  fully  developed,  the 
n  being  in  one  instance  the  i>art  .ilTcc  ted,  in  the  other  both  the  left 
the  left  leg.  In  two  other  ca>es  that  have  recently  occurred  at 
W  tide  of  the  nerk  ha^i  been  the  earliest  seat  of  the  movements, 
variable  interval — generally  after  some  months — the  oscillations 
omewbere  else,  most  frequently  in  the  leg  of  the  same  side  as  the 
arm,  bnl  sonKtimcs  in  the  otner  arm.  I'lexently  the  remaining 
Ter  in  their  turn.  The  head  also  begins  U>  shake,  and  the  tongue 
vtTj  tremulous  when  it  U  jtrotruded,  or  even  when  it  is  lying  within 
th,  but  nystagmus,  or  oscillation  of  the  cyelMlU,  scem«  never  to 
it  do  the  Jan's  ever  take  part  in  the  movements. 
{  the  early  part  of  its  conree,  paralysis  agitans  is  almost  always 
lal.  E.ich  attack  generally  lasts  some  hour^,  and  it  is  followed  by  a 
■f  great  fatigue,  which  gradually  pastes  olT  in  the  interval  of  rest 
3e  iKxt  one  begins.     At  a  later  period  the  movements  become 

IB. 

[Abcoad  It  is  eoBUMnly  known  u  "  ParkinMo's  ditMtt."— Eb.] 
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The  oicillalions  bear  to  volmiiary  motioiu  of  the  nlTecled  parts  a 
lion  on  wliicli  great  ilresft  has  been  laid  by  MKircwive  wriicr>,  hiil  whkh  it 
hanlly  «o  Mtiiple  as  it  bus  been  rcpreienleu  lu  Ik:  in  ihcir  definitions.     Mr. 
I'arkiniKrn,  who  in    1817  lirst  (leM;nbe<l  "  the  sliaktng  jKitsy,"   nukes  ft  » 
point  ihit  the  movements  occur  "in  [lartK  not  in  action,  and  even  *lKa 
Mupporttrd."     He  remarks  that  this  dtxlingtii%lKs  the  disease  from  ihe  men; 
tremor  of  old  age,  a*  well  aa  from  other  romg>laint.s,  among  which  ii  iJui 
caii»e<I  liv  the  vapor  of  rner<.*iiry;   and  it  ix  the  bet  that  during  the  euj; 
period  of  the  dueaxe  the  band  may  l>ecome  jwrfcctly  Mcady  when  it  utei 
up  a  tool  or  a  \>en,  and  that  the  jtatient  ih  able  to  control  the  agitateij  liaA 
for  some  miniitex  by  an  effort  of  hit  will.     Moreover  Ihe  otcillatioiu  o&d 
go  on  without,  intermiuion  when  the  elbow  rests  upon  the  knee.    Boi,  oa 
the  other  hand,  1  believe  that  in  most  cases  at  this  stage  the  affectioi  n 
dormant  m>  lonjc  as  the  paitent  lie»  iiuietly  on  hiK  l)«ck  in  bed,  lad  ilii 
certain  that  no  movenienix  ocxur  during  xleep  except  in  the  mwi  adnwd 
period  of   the  diseii.te,  when   (according   to  l>arkiiraon)    Ihe  rest  mi;  bt 
entirety  broki-n  by  them.     This  writer  also  mentions  another  cariotnb:!, 
namely,  thai  one  of  his  jiatientK  had  an  intercuTTcnt  alt^ick  of  rigM  ben- 
plegin,  in  which  the  face  was  drawn  to  the  left  tide,  and  ihia  lasted  iltn- 
niglit ;  during  that  time  neither  the  arm  nor  the  leg  on  the  paraljicdyde 
was  in  the  IciLii  affected  with  the  tremtilons  agitation,  but  it  returned  u  tit 
limbs  regained  their  i>ower.     In  the   later  stage  of  shaking  luby,  iadcoi, 
the  attempt  to  perform  any  vohiniary  movement  brings  on  the  o«dllat)M 
with  greatly  imrtca.'ufd  violence.    They  are  also  much  augmented  by  euMiiM 
or  ex(  ticmenl.     Kven  the  presence  of  a  looker-on  often  affects  vxk  puiali 
to  a  degree  that  seems  cxcraordinaty  ;  a  man  who  can  write  quite  »ell«ia 
alone  may  be  tinabic  to  form  a  letter  while  he  is  being  watched  by  s  diniol 
clerk.     A  paiienl  of  mine  found  much  relief  from  keeping  bU  anniDi 
sling,  which  greatly  diminished  the  OKcilUtions.     In  him,  ai  in  auoie  oibn. 
I  observed  that  grasping  ihe  agitated  limb  with  my  hand,  k>  a;^  to  died;  sa 
movements,  led  to  a  marked  increase  in  ihcm  and  to  the  developtntu  ff 
similar  movements  in  Ihe  opposite  arm,  which  was  tcs  severely  affccud«iik 
the  disease. 

According  to  most  writers  there  is  in  p3ra1)'sis  agitaitx,  licsida  Ac 
oscillatory  movements,  a  certain  degree  of  imjiairment  in  the  trnmln 
power  of  the  flffcctcd  parts.  Eulcnbcrg,  indeed,  has  fotmd  that  era  It 
severe  cases  already  of  long  standing  the  reaction  to  induced  or  galnni 
currents  is  perfect,  and  both  Trous^suau  and  Charcot  have  taught  tUtlk 
muscle*  really  retain  their  full  force.  The  former  writer  relaief  1  ok 
in  which  the  patient  was  able  to  exert  much  more  power  with  the  :iiaei 
hand  (which,  however,  was  the  right  one)  than  with  the  other  whiclm) 
healthy — considerably  more  power  than  Troustseau  himMilf  could  («"■ 
Hut  this  must  not  be  taken  as  showing  that  the  disease  had  acttiallj  Ml 
nicnicd  the  force  of  ihc  limb,  since  it  was  not  known  what  the  0«' 
strength  had  previously  been.  Another  point  ob>erved  in  thai  natm 
thai  Ihc  contractility  of  the  muscles  was  very  quickly  exhauccd.  W'nti 
lold  to  open  and  shut  his  hand  in  quick  succesuon  the  patient  ai^ 
moved  raiiidly,  but  after  scarcely  fifteen  seconds  more  slowly,  and  »o«  »« 
Bt  all.  1his  point  also  is  adopted  by  Chared,  and  lie  further  rcnuikitbi 
there  is  often  a  retardation  of  the  influence  of  the  will,  there  bo^fr  ' 
example,  an  unduly  long  interval  between  a  thought  and  its  cxprcniw 
words.  Recently,  however,  M,  Uourneville,  the  editor  of  '•  Charcot'*  * 
lures,"  has  made  on  six  patients  observations  with  the  dynamometer  < 
appear  to  show  that  their  strength  was  really  diminished  to  a  oooai 
extent. 

One  thing  which  impedes  voluntary  movemenu  in  (he  more  adnxcJ 
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.  of  psralysis  agitans  is  the  occurrence  of  rigidity  in  the  mii^nles  of 
affected  parts.     Charcot  has  pointed  out   lliai  the  {Kitient  commonly 
'maintain'^  an  attitude  which  is  character islic  or  the  dinenMr.     The  head  w 
bent  so  that  the  chin  approaches  the  sternum,  and  he  «in  *ith  difti<;ulty 
raise  it  or  turn  it  (o  the  left  or  riRht,     The  liody  w  aImoi.t  always  howcii  for- 
ward when  he  is  standing.     The  elbows  are  generaliy  drawn  Klighlly  away 
from  the  chest,  the  forearms  are  partially  flexed,  die  hancK  which   rert 
together    upon    the  waist,   pre.wnt  a  derormily  somewhat   like    ttut  which 
occurs  in  osteo- arthritis,  the  three  inner  fingent  heing  inclined  toward  the 
ulnar  side  of  the  hand,  and  their  joints  being  alternately  extended  and 
:r«d.  while  ihc  thumb  and  forefinger  are  stretched  out  and  brought  rio.sc 
[>geiher,  as  in  holding  a  ;>en.     In  the  lower  liml»  the  rigi<lity  in  uimelime* 
very  marked  ;  they  are  iemi-Hexed.  the  knees  are  hroughi  togc^ihcr  by  a  nioire- 
jncnt  of  adduction,  the  feet  are  curved  inward,  as  tn  tali|K;se(iiiinQ-vani»,  the 
~        are  arched  like  the  three  fingers.     Lastly,  according  to  Charcot,  the 
aturcs  present  a  peodiar  immobility  and  want  of  exprewion.     There  it  no 
actual  impairment  of  articulation,  but  the  siweih  is  slow  and  jerking,  as 
though  a  considerable  efTon  of  the  will  were  needed  for  the  proniincbiion  of 
each  word.     CItarcot  remarks  that  it  ii  like  that  of  a  penon  wiio,  unaccns- 
vroed  lu  ride,  is  on  the  back  of  a  trotting  hor&e. 
The  way  in  which  the  head  and  btKiy  are  bent  forward   in    the  more 
Ivanced  stages  of  paralyses  agitans  at:counts  for  a  symptom  which  Parkin- 
son noti<red,  namely,  tlial  the  patient  teniU  to  fall  upon  hi^  fan:  when  he 
attempts  to  walk,  and  that  hU  steptt  are  corLsequenily  hurried,  m  that  he 
runs  instead  of  keeping  to  his  ordinary  pace.     This  had,  indeed,  been  prc- 
riously  desrrihe<l  by  Salivates,  but  ai  a  sejKirale  complaint,  under  the  name 
of  Seehtyriif  Jfilinaiis.*     The  man  has  lieen  laid  to  he  constantly  trying  to 
overtake  his  own  <.'entre  of  gnivity.     Parkinson   mentionx  a  case  in  which 
an   attendant  wa:(  obliged   lu  walk  luickward  in  front   of  such  a  |nticnt, 
■^ilh  one  hand   on  each   of  his  shoulders,  to    prevent  htm   from  falling. 
^Hloreover,  when  he  first  geb  up  from  hif  i^eat,  which  he  doc«  very  slowly, 
^Be  makes  a  few  hexitaling  and  ineffectual  ste|K  before  he  seems  to  be  able 
^Pto  start  off,  and  tn  walking  he  Ireadx  only  ii|>on  his  tocf,  bemg  unable 
\Q  bring  his  heels  to  the  grounil.     But  the  most  remarkable  circumstance  of 

■all  is    that    wime    persons    affected  with  jnralysis  agitans   walk    iNickward 
■ithoul  intending  it,  and  when  they  mean  to  go  forward.     Some  yean  ago 
\  striking   instance  of  this  occurred  in  my  out'|iaiient   practice  ai  Guy*s 
Hospital.     The  patient,  after  a  few  ineffectual  efforts  to  rise  from  his  chair, 
^^vouJd  iitand  up,  [>ause,  give  two  or  three  alxirlive  allempbi  at  starling,  and 
^|ben  succee<l    in   making  a  few  ste|U  toward  the  door,  when  suddenly  he 
^^>und  himself  hurried  against  his  will   backward  into  the  umbrella  sland  in 
the  corner  of  the  n>om.     I  was  reminded  of  nothing  ko  much  as  the  way  in 
rhich  the  engines  of  a  steamboat  ran  l)e  instantly  reverted.     Charcot  met 
frith  a  cjtse  in  which  he  could  at  any  time  induce  nich  retrograde  movements 
rjjnexpeciedly  giving  a  gentle  pull  at   the  (Mlienl's  drew  when  she  was 
fwJing  wp. 

Tn  the  mure  marked  r.ises  of  paralysis  agilans  the  movements  of  the  hands 

not   merely  osrillatorj-,  but  resemble,  to  some  extent,  such  as  might  be 

pur|ioi.ive.     Ch.ircot  points  out    that  the  thumb  may  be  carried  over  the 

fingers,  as  in  rolling  up  a  piece  of  p;iiier,  .ind  that  the  fingers  may  lie  brought 

tcwether,  just  as  though  a  morsel  of  (ire,-id  were  lieing  broken  into  crumbs. 

Profuse  sweating  is  an  almost  constant  symjrtom  when  the  asriDatory 

movements  arc   at   all   severe.     The    [atient    may    become  so   bathed    in 

pcrspiriition  as  to  have  to  change  his  clothes  many  times  a  day.     Charcot 

*  [r«iUr'j/i^5  (ita{a:'!r'"S)  secure  in   Slrftbu,  I'Uny  and   Gileo.     It   bx*  bt«ii  alw 

[>Ued  10  clioT«s.<~£ii.] 
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aXfO  mentions  that  be  often  nilTers  grenll)*  from  a  feeling  of  h«a(,  «|KTiim 
about  the  cpigoMriutn  and  in  the  liacki  w>  that  he  in*ws  on  lieing  kept  lightlj- 
covered.     But  with  the  thermoiiwter  the  temperature  it  always  fouutl  to 
nonnai. 

In  most  casts,  limbs  affects)  with  paralysis  agitans  have  their  culaii< 
scnsibilitjr  unimpaired.  Charcot,  however,  says  that  a  reeling  of  piu  tsd 
needles  in  the  hand«  and  feet  is  sometimes  complained  of ;  and  I  find  ildi 
mentioned  in  one  ease  of  which  1  have  notes,  ihe  patient  al«o  sayinic  (Iwi  ht 
was  tinable  to  feel  the  ground.  Headache  aiid  vertigo  are  not  utii  omEOixilr 
present;  and  at  an  advanced  period  of  (he  disease  there  may  be  to  a' 
memory,  and  even  deilirium. 

Parai)-sis  agitans  is  a  disease  which  runs  a  very  slow  ccutse.  OurcM 
speaks  of  it  as  sometimes  lasting  thirty  years.  Toward  the  end,  the  faeM. 
fiilis  into  a  very  snd  condition.  The  movemeni*.  which  arc  now  iixoatit, 
at  len.st  while  he  k  awake,  may  l>c  so  violent  as  to  shake  the  bed,  and  fwi 
the  room  in  which  he  lies.  He  is  unable  to  get  up.  or  to  dress  orkti 
himself,  without  assistance.  His  speech  may  become  imintcHigiblt.  Ha 
mouth  remains  open,  and  the  saliva  nins  from  it.  His  faisies  and  iirintiit 
passed  involuntarily.  Bed  sores  may  form,  and  he  may  die  of  sheer  rihit» 
tion,  or  he  may  be  carried  off  at  an  earlier  period  by  pneumonia  or  toax 
Other  intercurrent  disease.  Charcot  remarks  that  a  few  hours  bcfort  Jeaih 
the  movements  somctintcs  cease  entirely. 

Palhelogy. — As  1  have  already  observed,  it  is  still  uncertain  vlMha 
paralysis  agiians  should  be  regarded  as  an  affection  of  the  brain  orof  ikc 
spinal  cord.  Parkinson  supposed  its  seat  to  be  in  (he  cervical  region «( (M 
cord,  extending  up  to  the  medulla  oblongata.  But,  perhaps,  lodiatiMi 
adverse  to  such  a  view  may  l>c  found  in  the  fact  that  after  one  Upper  liob 
the  corresponding  leg  is  generally  next  affected,  rather  than  the  opposiieirii 
and  still  more  in  the  ce^salion  of  the  oscillations  during  sleep,  and  ihim^ 
out  the  continuance  of  a  hemiplegic  attack,  so  far  as  the  limbs  [aninri 
are  concerned.  Hitherto  anatomical  investigations  have  thrown  mi  B(*l 
on  the  question.  1  have  made  one  autops}',  that  of  a  n'oni:in,  3g«l  &)tty. 
who  died  of  phthi^s  after  having  suffered  from  paralysis  agitans  ^fs  rijil 
years  ;  for  a  year  her  speech  had  been  impaired,  and  at  the  last  it  wat  WJ- 
tetiigible.  The  only  unusual  appearance  that  I  could  foncy  I  dctecwd"» 
ihat  the  substance  of  the  pons  toward  the  floor  of  the  fourth  vcntriclt  loeW 
unduly  gray-  Charcot  has  been  able  Xo  exainine  the  nervous  centre* "iw 
cases  ;  in  three  they  were  perfectly  healthy  ;  in  three  they  presented  ^M*" 
mieroscopica!  changes  which  were  believed  to  be  merely  senile.  Idk* 
cases  recorded  by  other  obscn'ers  there  has  been  an  obvious  atrophy  of  of 
brain,  but  only  such  as  is  commonly  found  in  per^ns  of  the  sancai^B 
that  to  which  the  individuals  in  question  had  attained. 

Agt. — Paralysis  agitans  is  by  no  means  a  common  complaint.  Oo«< 
the  ten  years  from  i866  to  1875.  I  believe  that  only  about  fourteen  (W* 
were  admitted  into  the  wards  of  Guy's  hospital.  It  is  not  often  sert  i» 
persons  who  are  not  already  advanced  in  years.  Parkinson  speaks  of  >  * 
seldom  occurring  in  persons  below  ihc  age  of  fifty  ;  but  I  find  that  aa<«( 
the  fourteen  cases  at  Guy's,  there  were  seven  in  whom  it  began  at  an  «''*' 
age,  and  in  three  of  them  before  forty  years  had  been  reached,  one  l*** 
tliirty-six,  another  thirty-two.  and  the  third  but  iwenty-une  years  old.  Tte 
la.st  instance  is  not  without  precedent ;  for  Charcot  mentions  a  taw  ^ 
Duchcnne's  in  which  the  paiieiu  was  only  twenty,  and  one  of  Fiwi*'' 
which  occurred  in  a  girl  of  fifteen  or  Mxieen  who  had  been  terrified  li** 
bombshell  during  the  siege  of  Paris.  On  the  other  hand,  in  sia  of  1^ 
fourteen  cases,  the  disease  began  between  llie  finieth  year  and  the  fifty- 
ninth,  so  that  there  was  only  one  in  which  the  jiaiient  was  ttilt  old 
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atuckcd.  namdy.  at  the  age  of  sixty-four.  It  is,  thcrcrorc,  a  gic^t  mis- 
to  5up|Ki^  ihJt  nhakiog  [*iby  i^  cascnliilly  a  senile  dt^ase.  But,  on 
othei  hand,  I  am  not  sure  that  a  strUi  line  of  separation  can  he  dranm 
fwvcn  it  and  the  treinor  which  U  so  common  in  old  peopk-,  and  which  (as 
r.  Moclachlan  found  among  the  innuic!! of  Chelsea  Hospital)  has  liiile  or  ito 
cncy  to  shorten  their  lives.  He  even  mentions  one  case  in  a  pensioner, 
to;,  who  had  been  affected  with  it  ever  since  he  waj  sixty.  But  it 
■f  l>e  tliut  t))«  lamc  affection,  which  in  young  subjects  is  progtesMve,  is  in 
der  |>enoRS  comparatively  stationary,  or  runs  so  slow  a  i:oiir>e  ih:it  death 
eftakes  ihera  before  it  has  had  time  to  develop  itself  fully.  Dr.  HjndfieM 
haa,  indeed,  expreued  an  exactly  opposite  view  of  the  matter, 
t\y.  that  paralj-ns  ogitans  in  young  subjects  is  a  less  serious  form  of  the 
and  cural>le ;  whereas,  in  older  patients,  it  is  incurable.  But  I 
mot  find  any  evidence  in  support  of  Mich  an  opinion  ;  at  any  rale,  no 
ictory  renutu  have  l)eeu  oblained  from  trntmenl  tn  (he  rnses,  orcurring 
^com jurat ively  early  |K:riod  of  life,  whirh  have  been  olrterved  at  Guy's 
|MUl,  or  which  are  recorded  by  writers  on  this  subject. 

cot  uys  that  fiaralysit  agiians  is  ec|ually  common  in  women  and  in 

but  this  is  a  mistake.     In  all  Parkinson  s  cases,  and  in  twelve  out  of 

Courtcen  canes,  the  patients  were  of  (he  nule  sex. 

Cmiu. — The    diiiease  seems    frequently  to  arise  without    any  definite 

citing  cause  ;  but  sometimes  it  follows  close  upon  some  violent  shock  of 

ar  or  other  emotion.     Charcot  says  that  in  many  of  his  female  patients 

dcvelopeil  itself  during  the  political  commotions  which  h;ivc  agitated 

The  prolonged  action  of  cold  nnd  moisture  has  been  mentioned 

I  occasionally  giving  rise  to  paralysis  agitans  but  apparently  on  no  very 

*  grounds.     It  has  sometimes  followed   a  local   injurv.  as  in  a  case  of 

rcot's,  that  of  a  lady  who  severely  bniised  her  Icfl  thigh  in  falling  from 

[Carriage,  and  in  whom,  shortly  afterward,  that  leg  began  to  shake,  and  at 

,  later  period  all  the  other  limbs. 

The  •fnigniffii  of  paralysis  agitana  b  seldom  dil!icult.     A  disease  which 

until  recently  confounded  with  ii  is  the  insular  or  multiple  sclerosis, 

rilted  above  (p.  483) ',  (he  points  of  distinction  between  them  were 

fully  staled.     One  must  not  forget  that  local  organic  disease  of  the 

in — a  lumor,  for  example — may  give  rise  to  paroxysmal  attacks  of  sposro 

I  one  arm,  or  in  one  arm  and  teg,  that  in  ihemseLves  are  not  unlike  those 

ch  occur  at  the  commencement  of  paralysis  agitans ;  but  the  history  of 

!caae  and  the  other  symptoms  will  generally  prevent  one  from  making  a 

ke  in  this  direction.     Hysteria  may  simulate  it.     I  have  notes  of  a  girl, 

eighteen,  in  whom  the  rif;ht  arm  began  to  shake  three  weeks  after 

(right.     When  she  was  admitted  into  the  hospital  it  was  in  a  state  of 

jntinuous  agitation,  and  if  it  was  hel<l  ilie  other  limbs  be^an  to  move 

I  A  similar  way.     However,  she  had  had  a  screaming  At  the  very  day  after 

complaint  bcRan,  and  she  luid  glulnis  and  headache.     She  was  treated 

ilh  frictioiial    electricity,  sparks  being    taken    from  her  body,  and   she 

iiickly  recovered. 

As  rei;ards  the  treatmtnf  of  paralysis  agltans,  it  appears  to  me  that  at 

early  stage,  when  one  limb  only  is  affected,  it  would  be  well  worth  while 

I  try  the  effect  of  keq^ng  it  at  atuotute  rut  for  a  period  of  several  weeks ; 

necessary,  by  the  aid  of  a  mechanical  appliance.     I  do  not  find  that  this 

an  has  hitherto  been  tried. 

Even  at  an  advanced  period  of  the  disease  recovery  sometimes   takes 

ace,  but  whether  in  consequence  of  medical  treatment  or  spmiianeously 

it  hard  to  determine.     Dr.  Rlliotson  sii;>posed  that  he  cured  one  case 

th  the    Kubiarbonate  of  iron;  Brown -S^iuard,   that    he   cured   another 

nth  the  chloride  of  barium.     I  know  of  two  cases  in  which  the  last-named 
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sail  was  given,  in  doses  of  er.  ^  lo  gr.  j.  In  one  instance  it  kci 
iisel<rw;  m  the  other  markeo  im|>roveineni  look  place,  ihe  paiieni  ( 
vfAs  itndcr  Dr.  Moxon'.f  cnrc)  heiiifir  alile  within  six  weeks  lo  walk  twice  ibe 
Ictigih  of  the  ward  merely  holding  a  nunc't  hand,  whereas  he  had  been  so 
hclplew  a^  to  be  unable  to  get  in  or  out  of  lied,  and  fnr  (ire  year*  he  had  had 
to  be  dressed  bv  olhen.  A  man  to  whom  I  gave  twn  grains  of  %'aleTianate 
of  lint-  three  lim«  a  day  improved  rery  considerably,  Iml  1  did  not  know 
whether  the  result  wax  due  tn  the  medicine  or  to  the  quiet  and  freedoM 
from  excitement  which  his  residence  in  the  ward  secured  lor  him.  He  mn« 
mil  of  the  hotipital  for  a  timi-,  and  llie  noLse  of  a  passing  wagon,  oi^  he  ra 
walking  home  to  liermondscy,  brought  back  the  jerking  movements,  which 
had  ceasctl  entirely  for  some  days.  Dr.  Kamskill  (Syd.  Soc.'s  Translalion 
of  "Troiiwcm,"  vol.  i,  p.  449)  had  a  well-marked  case  in  which  recotety 
occnrrrd.  after  the  failure  of  other  trcalracnt,  under  the  adminislTutionMf 
foiir-minim  doses  of  the  phosphorized  oil  of  the  Prussian  pharmacojxiii, 
with  one  drachm  of  cod-liver  oil  three  times  a  day. 

A  plan  recommended  by  Eulenberg  conusK  in  the  subcntnneous  injectioo 
of  the  liquor  polassac  arscnitis  diluted  with  two  parts  of  water.  The  quBli- 
tin  which  he  employed  would  corre»i)ond  with  from  t}4  to  9^  miiinB 
of  Fowler's  solution.  (Ic  says  that  in  one  case  four  injections  prodoctdi 
decided  diminution  in  the  movements,  and  that  in  another  rase  a  tnnitv 
result  was  produced  by  liflcen  injections,  and  was  maintained  forsilcU 
two  months.  Bui  Charcot  has  made  trial  of  this  Irealmcnt,  and  fousd  li 
iixetcis. 

Hiilenbcrg  says  that  he  has  employed  galvanism  without  any  benefit— (be 
rnnsl.mt  current  passed  through  the  head  or  along  the  symix^thctic  netrev 
We  have  at  Guy's  had  one  or  two  casrs  in  which  the  application  of  ihb  ion 
of  electricity  down  the  spine  caused  at  least  a  lemfiorary  impromntai. 
'I'he  most  striking  was  in  a  p.iticnt  of  Dr.  Ilabcrshon's.  It  was  iff 
foimd  that  g.itvanization  for  ten  minutes  was  attended  with  marked  betKil 
for  the  time.  The  poles  from  a  Cruikshank's  battery  were,  ihercfott 
fixed  upon  the  neck  for  three  hours  without  intermission.  After  ihisirwi- 
ment  had  been  continued  for  some  lime  the  limbs  became  much  btcaditr. 
but  he  was  not  cured. 

J,  Chorka. — Like  some  other  diseases,  this  is  now  univeisiDy  known  by 
a  name  which,  etymologicallv.  is  by  00  means  appropriate,  and  which  ro 
at  first  applied  to  ijuiie  a  different  complaint.  The  eA^^rta  Sancti  Fi/i  wu 
originally  the  dancing  mania  which  prevailed  in  certain  pans  of  Gennaiiyii 
the  fourteenth  and  fifteenth  centuries.  It  is  said  that  the  designation  b  Gflt 
met  with  in  the  account  of  an  epidemic  at  Strasbnrg,  in  I4i)i,  when  tbox 
who  were  attacked  were  sent  by  the  authorities  to  the  chapel  of  St.  Vine.  * 
/.abern,  to  be  calmed  by  religious  processions  and  masses.  To  such  cases  1 
shall  hereafter  refer  when  speaking  of  hysteria.  They  are  altogether  uncon- 
nected with  the  div.ise  which  I  have  now  to  describe,  and  10  which  tb 
name  of  chorea  was  first  applied  by  Sydenham  in  his  posthumous  w(>rk.  tk 
"  Processus  Integri."  The  use  of  so  old  an  appellation  in  a  new  sense  coi*! 
not  but  tend  lo  confusion,  and  for  a  long  time  afterward  Sydenham's  choM 
was  diMinguishcd  from  the  other  as  "  ehorca  minor."  or  by  the  Gennaosu 
"  chorea  Anglorum."  But,  as  I  have  already  staled,  the  other  meaning  b* 
altogether  died  out,  and  not  the  slightest  ambiguity  can  now  arbe  from  o«r 
employing  the  name  without  any  qualifying  epithet.  The  cofn9|)oadia( 
ap|iellnlion  in  Knglish  U  "St.  Vilus's  dance." 

Symptoms. — These  are  chiefly  two:  an  inability  to  keep  at  roi  wbfc 
awake,  and  an  incapacity  for  performing  voluntary  movements  with  p«- 
cision.     If  the  patient   means  to  sit  or  to  stand  still,  she  (for  clioio 
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BOTC  common  in  TcmatcK  than  in  m^In)  bcglnit  after  a  few  <«cond«  to 
She  icraprs  or  *hiifHrt  her  Prcl  over  the  floor,  or  sJic  throws  one  fooi 
ihc  other,  or  twists  it  firet  outward  and  then  inward.  Or,  perhaps, 
tan  her  hand  ikilm  upward  tipon  her  lap  and  then  suddenly  reverses  it. 
'the  may  shrug  up  one  shoulder,  or  throw  it  forn'iird.  or  open  and  close  her 
th  or  her  eyelids  without  purpose.  Von  ZiemswH  remarks  in  his  "  Hand- 
ch  "  that  such  involuntary  motions  ate  often  quickly  followed  by  similar 
Ujilary  ones  nhich  the  patient  mikes  in  the  hope  of  concealing  her 
plaint.  But  she  probably  is  herself  unaware  of  some  of  the  movements, 
fof  instance,  when  a  squint  develops  itself,  or  nhen  her  eyeballs  are 
ked  from  side  to  side.  If  one  asks  her  to  show  her  tongue  she  often  seems 
ifint  unibtc  to  put  it  out.  but  afterward  she  suddenly  thrusts  it  forward 
then  as  suddenly  withdraws  it.  her  jaws  snapping  together  in  front  of 
If  she  wishes  to  tarry  a  cup  to  her  mouth  she  cannot  help  thiouHng 
•  arm  in  various  dire<:iions,  and  accomplishes  her  objec;i  only  after  several 
acccssful  attempts,  and  then  she,  perhaps,  seizes  the  edge  of  the  vessel 
her  teeth,  and  i*  obliged  to  gulp  down  all  its  contents  at  once,  for  fear 
'  sjiiUing  ihem.  When  she  tries  to  walk  she  moves  by  fits  and  starts,  and 
jerks  her  body  and  limbs  first  to  one  nde  and  then  to  another.  Rosenthal  and 
Benedikt  luvc  t»ted  the  reaction  uf  the  muscles  to  faradic  and  galvanic  cur- 
>ts,  and  have  found  their  excitability  greater  than  undernormal  conditions. 
IThe  rrspiratton  a  disorderly,  the  rate  at  which  the  inspiratory  elTons 
teed  one  another  being  very  irregular.  The  arii^uUtiuii  is  apt  to  be 
The  patient,  if  told  to  count,  may  give  out  several  numbers,  one 
alter  another,  with  expla^ive  viulenre,  and  llien  [>ausc  to  take  a  deep  breath  ; 
or  "he  nuy  utter  only  one  sound  with  each  expiration,  drawing  in  air  hastily 
before  she  goe*  on  to  the  next.  Von  Ziemasen  «tys  that  he  ha.\  seen  with  the 
brynguKOpe  unsteady  and   quivering  movemeuLs  of  the    mu!>>  les  of  the 

Jlotitk,  and  that  an  imperfect  degree  of  tension  of  the  vocal  cords  is  shown 
y  the  tow  piirh  ^nd  moitotonous  character  of  the  voice,  and  by  the  short 
Ipiace  of  time  during  which  a  note  can  be  kept  np  in  tinging.  Romberg 
Rtate*  a  case  in  which  there  was  an  annoying  hiccough,  and  two  other 
iikstwicet  in  which  inspiration  was  attended  with  a  whistling  or  snapping 
notse  ;  in  one  of  them  the  chest  was  observed  to  be  suddenly  dr^twn  inward 
b)' spasm  of  the  mtercostal  muscles.  According  to  Trousseau,  deglutition 
^  •ometimcs  impaired. 

^^)unog  sleep  the  choreic  movements  cease.     Jaccoud  also  remarks  that 
^Pd%hl  asf*:  they  sometimes  remain  absent   for  a  little  while  after  the 
patient  awakes.     Marshall   Hall,  however,  is  said  to  have  observed  that  if 
•be  dreams  they  may  for  the  time  return. 

When  chorea  is  slight  or  of  moderate  severity,  the  spasms  are  often  con- 
fined to  one  side,  so  far  as  the  Itftlbs  are  concerned.  The  disease  is  then 
•ometimes  called  "  hem i ■chorea.*'  but  a  special  name  is  hardly  needed.  Dr. 
Hughlings  Jackson  has  pointed  out  that  the  muscles  of  ihe  trunk  and  face 
are  alwav^  effected  bilaterally,  a  fact  which  I  shall  presently  show  to  be  of 
considerable  ibcoreiical  interest.  Different  writers  have  made  different 
■uiemenis  with  regard  to  the  relative  frequency  with  which  Ihe  right  and 
tbc  left  limb*  are  affected.  According  to  Dr.  Jackson,  the  former  more 
Mmmonly  exhibit  the  nwvements  ;  according  to  Jaccoud,  the  latter.  Dr. 
A«4in  also  renurks  tlul  one  may  often  at  the  first  glance  recognize  a  child 
affected  with  slight  chorea  from  her  sitting  with  her  right  hand  grasping 
>>er  left  wrist,  to  keep  it  still.  And  among  thirty-three  cases  in  which  the 
siTeilion  was  unilateral.  Dr.  Pye-Smith  found  that  there  were  eighteen  on 
left  to  fifteen  on  the  right  side. 

—     sentibility  of  tlve  skm  is  generally  said  to  be  unaffected,  but  Trous- 
I  declares  tlul  it  is  almost  constantly  disordered,  the  patient  experiencing 
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rnrmication  an<l  tingling,  cspccaWy  on  the  afTcctcd  ade,  or  «ven  aiucstbni). 
I  fli^d  tliJt  numbness  h  not  uncofiimonly  mentionrd  in  the  reports  of  can 
admiltcd  into  Guy'«  HcHpital,  Choreic  pdlirnis  often  complain  of  hcadocbt. 
Sir  Thomas  W»tson  remarks  that  be  has  somclimcs  known  the  pain  to  Lr 
limited  to  ihc  side  ofihe  he-^d  opposite  to  the  limh^  which  prcsenied  ihemgw- 
ments-  The  pupiUare  generally  torpid  and  rather  widely  dilated.  In  one  case 
Von  Zicnisscn  observed  that  the  pupil  wis  much  larger  in  the  eve  coiT«. 
[Mjndin);  wilh  ihL-  atTctlcd  ami  and  tee.  In  one  patient  Ro«;nthal  npiid 
the  fjct  that  the  pupils  returned  to  their  normal  condition  when  theclma 
suhsidcd,  a  proof  that  the  dilatation  was  really  an  cfTcci  of  the  disease. 

The  pulse  is  commonly  quickened,  especially  when  the  movements  %n 
severe.  Some  writers  have  asserted  that  the  heart's  action  may  be  ititj- 
ular  or  intermittent,  but  this  is  altogether  exceptional.  On  ausakt- 
tion  over  the  cardiac  region  a  blowing  tjtlatit  mynrtur  is  often  audible. 
With  regard  to  the  significance  of  this  sign  widely  different  opinions  lu»e 
been  held.  Many  observers  have  maintained  that  the  bruit  is  function)!; 
some  that  it  is  anxmic,  others  that  it  is  due  to  choreic  spoanvi  of  Ikt 
tnusculi  papillarcs  interfering  with  the  due  closure  of  the  mitral  vaJvc.  ftii. 
as  we  shall  presently  sec.  when  the  disease  happens  to  terminate  (aially,  llm 
valve  is  almost  invariably  found  to  have  vegetations  upon  it  winch  « 
identical  with  those  that  arc  present  in  acute  rheumatism.  .\nd  unceibt 
murmur,  also,  is  the  same  in  the  two  diseases,  one  cannot  but  attriluiie  it  to 
the  endocarditis  in  the  one  as  much  as  in  the  other.  In  some  caa/a  ng  Iwii 
is  audible.  Its  alwence,  however,  is  not  to  be  taken  as  a  proof  thai  the  win 
is  not  inflamed.  Dr.  Kiilces  and  Dr.  Wilks  have  both  reconled  inMaiiw*  Li 
which  vegetations  were  found  after  death,  but  in  which  the  h(.-an-iau»& 
during  life  had  been  natural,  .^ftain,  in  some  cases  in  which  a  mumw  ■> 
present  it  pa»es  olT  as  the  patient  recovers  from  the  chorea.  This  fact  hu 
been  regarded  as  a  proof  that  ai  least  in  these  ca^es  tlie  M^und  in  iSae  to 
functional  disturbance  and  not  to  valvular  inflammation  ;  but  such  a  coor.V 
aion  is  not  warranted,  for  a  precisely  umilar  di>ap[iea ranee  of  the  mumnsi  ii 
often  observed  in  cases  of  acute  rheumatism. 

The  bodily  temperature  is  almost  always  normal.  Dr.  Woodman,  hov- 
ever  OVundcrtich,  SyJ.  S^c't.  Tram.),  a&yi  that  in  weakly  children  he  hts 
found  it  as  low  at  97°  or  96",  and,  on  the  other  hand,  he  quotes  a  caie  of 
Dr.  Finlayaon's  in  which  the  average  evening  reading  of  the  thenDOinetet 
was  voya".  The  urine,  if  it  deviate*  from  the  normal  state,  is  coromoolT 
w:.anty  and  high  colored,  in  marked  contrast  to  the  pale  fluid  whirh  it 
|i:i.«<d  «>  abundantly  by  feinalett  whoare  hysterical.  .According  to  l>r.  Iknce 
JoiKM  there  it  an  excevtive  secretion  of  urea,  and  others  have  ^laid  that  the 
amount  of  uratM  i.s  increased.  Analyses  made  in  two  caMU  by  Dr.  HandAeU 
Jonc.t  (■'  din.  lyant.,"  iv)  yieUled  contradictory  remits. 

In  tome  case*  of  chorea,  however,  the  sym|>lomt  are  trai  little  marked  it 
its  commencement ;  and  even  throughout  its  wlmle  course  the  patient  may 
exhibit  comp.ir.iiivcly  slight  movements.  A  much  more  prominent  htran 
may  then  be  a  want  of  power  in  one  or  more  of  the  limbs.  Thus,  she  lai] 
complain  that  her  arm  feeU  heavy,  or  she  may  drag  iKr  arm  slightly  t( 
walking.  Such  cases  are  often  brought  to  one  at  paralytic.  In  olhei 
instances  she  merely  has  a  trick  of  bringing  a  [urtiailar  set  of  unBda 
unexpectedly  into  anion,  ^a  that  she  makes  a  grimace,  or  throws  her  hand 
or  arm  into  some  extraordinary  position.  Or  she  may  let  a  jug  fall  from  ha 
hand-%  and  get  broken,  and  this  may  hap|>en  two  or  three  times  in  succession  in 
the  course  of  a  week  or  ten  days.  Or,  if  she  is  a  child,  it  maybe  noticed  that 
she  does  not  write  her  exercises  so  well  .is  she  used,  or  that  she  no  loni 
plays  steadily  on  the  piano.  .MI  these  things  are  ai>t  to  be  set  down  to 
IcKness,  and  her  parents  and  teachers  are  tlK  more  likely  to  infikl  poaii 
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Its  for  them  because  she  commonly  exhibits  s  change  in  her  disposition, 
becoming  inaitcniivc  and  rorgctful,  a|Ntlhclic.  pccvUh  and  ill  humored,  or 
extrawgantly  gay  and  excited  in  her  manner. 

On  the  other  hand,  it  not  infreqaently  happens  that  the  disease  reaches 
a  far  higher  pitch  of  scv'crity  than  ha;  hitherto  l>ecn  dmcribcd.  The  patient 
becomes  unable  to  stand  ;  even  when  she  is  recumbent  her  limbs  ari;  loncd 
about  in  all  directions,  so  thjt  boards  well  padded  have  to  be  lixed  on  each 
side  of  her  bed  to  prevent  her  throwing  herself  on  to  the  floor,  in  spite  of 
ill  the  precautions  that  can  be  tskcD  she  is  very  apt  to  bruise  herself  and  to 
rub  off  the  skin  from  her  elbows  and  knees  and  other  bony  projections, 
which  accordingly  become  covered  with  crusts  and  sores.  She  ceases  alio- 
^ther  to  sleep,  and  the  violent  movements  ga  on  day  and  night  without 
tniermission.  In  such  cases  emaciation  takes  place  with  wonderful  rapidity 
and  to  X  remarkable  extent.  Thus,  Dr.  TuckwcU  has  related  the  case  of  a 
boy  whoAe  Aesh  was  wasted  in  Ihe  highest  degree  al  the  time  of  his  death, 
but  who  lix  days  previously  had  borne  the  appearance  of  vigorous  health, 
with  remarkably  well -developed  muscles;  and,  conversely,  von  Ziemsseo 
mentions  one  in  which  a  girl,  eleven  years  old.  gained  during  convalescence 
$l4  lbs.  in  ten  days,  her  weight  rising  from  55'^  1061  lbs.  in  that  time.  One 
eauM!  of  the  exireme  wasting  which  accompanies  severe  chorea  is  doubtless 
the  difficulty  with  which  food  is  administered.  The  patient  often  seiics  a 
spoon,  or  the  spout  of  a  feeding  bottle,  as  if  she  would  bite  it  in  two,  aitd  so 
as  artiuUy  to  brejk  her  own  teeth,  or  perhaps  she  wounds  Ihc  fingers  of  her 
attentbnis.  Indeed.  Mich  injurietare  not  always  inflicted  accidentally,  for 
the  mental  stale  of  ^  paiient  alT^^cted  with  severe  chorea  ii  often  one  of  m.inia. 
Thus  she  may  lie  violently  delirious,  shouting,  sinjjing,  and  talking  incoher- 
ently. Or  she  may  unexpectedly  perform  some  strange  action :  for  instance, 
a  girl  who  was  in  hospital  tome  yean  ago,  suddenly  got  out  of  her  own  bed, 
and  turned  a  somertaull  acrots  that  of  another  patient.  There  is  no  neces- 
nry  relation  between  tite  intensity  of  the  choreic  movements  and  that  of 
Ihe  ]isvchi<.al  disturb^ince.  Dr.  Wilkt  sayv  that  the  mind  remained  perfectly 
clear  in  one  of  his  patients,  who  had  the  worst  attack  of  chorea  which  hie 
ever  saw  terminate  favorably.  On  the  other  hand  there  occurred  some  years 
ago  in  Ouy't  Hospital  a  fatal  case  in  which  there  wvre  such  marked  manift 
and  so  complete  a  lu'S  of  consiiousness,  while  at  the  same  time  the  mo\'e- 
ments  were  so  iactiiaiing  and  like  those  seen  in  epilejMy,  that  the  diagnosis 
remained  doubtful  until  the  autopsy  was  made,  when  recent  vegetations 
were  found  upon  the  mitral  valve.  Dr.  Hills,  of  the  Norfolk  County 
A^lum,  recently  stated  that  more  than  one  patient  suffering  from  chorea 
had  been  sent  to  that  institution  as  insane,  the  real  nature  of  the  disease 
having  been  overlooked. 

The  f^artf  of  chorea  may  be  said  to  be  generally  chronic,  but  its  duration 
b  very  variable.  I  hdicvc  that  almost  all  the  statistics  which  have  been 
published  concur  in  Mating  a  period  of  from  two  to  ihrre  months  as  the 
average.  Thus  Wirkc  found  it  eighty-nine  daj's  in  a  series  of  125  cases,  and 
S<e  sixty-nine  davs  in  one  of  117  cases;  while  from  much  smaller  data.  Gray, 
Tuckwcll,  and  Hillier  in  this  country  each  mode  it  about  ten  week*.  Indi- 
vidual cavs,  however,  range  widely  on  either  side  of  ttieve  limil*  ;  and,  as 
might  be  expected,  far  more  widely  aiffj-r  the  .ivcrage  duration  than  Mt>w  it. 
A  necessary  consequence  is  that  the  introduction  of  one  or  two  very  pro- 
longed cases  mar  greatly  disturb  the  statisliral  result ;  e^-en  in  this  series  of 
Dr*.  Gray  and  Tuckwcll  {'•  Liintet,  "  1871),  in  which  the  longest  tase  did 
not  extend  beyond  twenty  weeks,  there  were  only  six  cases  above  the  ave- 
rage to  ten  below.  Hut  we  shall  sec,  hereafter,  that  patients  sometimes 
apply  for  treatment  in  whom  the  disease  has  already  lasted  for  many  months 
or-cven  for  some  years.     A  single  instance  of  this  kind  would  inevitably 
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spail,  for  the  purpoMs  of  comparison,  any  seri«  which  did  not  vmbnce 
very  br^e  number  of  cases.  A  point  of  considcr.ibic  importanrc  «  thai,  u 
a  talc,  choriM  U  more  likely  lo  last  for  a  great  Icnglh  of  lime  when  il^  «ynip- 
tonvi  are  cutnparaiivcly  mild ;  patients  who  arc  obliged  to  have  boards  plactd 
aloo^  the  sidta  of  tlwHr  beds  often  get  well  before  those  who  arc  able  to  be 
Qp  and  alMui  the  ward  throughout  their  May  in  the  hospital. 

fia/a/  Evtnt. — Oiildren,  who  arc  the  chief  sufferers  from  chorea,  twy 
rarely  die  of  it.  At  Guy's  Hospital  I  believe  that  between  the  years  184S 
and  1^75  ihtre  had  been  in  all  twenty  cases  of  the  diseaw  which  tenninacn] 
fatally.  But  five  of  tlve»e  have  to  be  left  out  of  eomideration,  death  having 
ari.ten  either  from  mere  act-idenial  complication  (such  as  dysenier)*  or  difib- 
theria)  or  from  concurrent  thenmatk  pericarditis,  cardiac  dropsy,  or  the 
like.  Now,  uf  the  remainder  there  are  only  four  in  which  the  patieots  wert 
betow  the  age  of  fourteen  (two  were  seien  years  old,  one  twelve,  unc  thir- 
teen). Tlve  remaining  eleven  patients  were  more  than  fourteen  years  oM 
(nine  of  them  between  the  ages  of  fifteen  and  eighteen,  one  forty  yearsoU 
and  one  fifly  yearK  old).  Few  of  the  girls  or  women  among  them  »eem  10 
have  been  pn^anl ;  but  it  is  an  ascertained  fact  that  the  mortality  is  d-O}' 
great  where  fregnaney  is  [wesent,  al>ortion,  or  premature  delivery  being  abo 
of  fmpKnt  o<'nirrenee.  (t  ueldom  hapi)ens,  even  in  the  mo^t  severe  fomu 
of  chorea,  that  the  ralient  dies  within  three  or  four  weeks  from  the  tum- 
mencement  of  the  disease.  The  moxl  rapid  cxk  that  I  have  read  of  is  the 
one  referred  to  at  p.  651,  in  whirh  there  was  at  Unl  a  dcmbt  whether  the 
neurosis  n-as  not  mania  rather  than  chorea ;  the  whole  duration  uf  the  pa- 
tient's illness  w««  said  to  be  only  two  or  three  days.  In  1853,  a  eirl,  ajed 
sixteen,  who  was  already  in  the  hospital  for  syphili*,  was  attacked  with 
maniacal  chorea,  and  died  in  sis  days,  and  about  two  months  prcviocal|r 
another  case,  a  boy  of  the  same  age,  had  tcnninaced  btally  in  nine  dat%. 
The  immediate  csuk  of  death  scents  to  be  almost  always  the  intensity  of  lite 
nervous  s)'mptonis  themM.-tves,  but  the  movements  often  subside,  and  may 
even  cease  entirely  during  the  last  few  hours,  the  patient  lying  comatose  and 
passing  urine  and  fxccs  involuntarily.  The  tempenturc  of  the  body  may 
rise  during  this  period  of  the  disease.  I  made  an  anlop^y  in  one  case  in 
which  it  was  104. 7°  before  the  patient  died,  and  Dr.  Frederick  Taylor  had 
in  our  clinical  ward  a  case  in  which  the  Ihennometer  registered  a  tempera- 
ture of  ioS°  immediately  after  life  was  extinct.  It  docs  not  appear  that 
endocarditis  is  ever  concerned  in  bringing  about  the  fatal  issue,  or,  indeed, 
that  its  development  affects  in  any  way  the  progress  of  the  disease.  The 
presence  of  bronchitis  has  been  noted  m  several  of  the  reports  of  autopsio 
at  Guy's;  in  one  instance  it,  perhaps,  accelerated  the  patient's  death.  It 
has  been  supposed  to  have  been  caiiscd  by  exposure  to  cold,  owing  (o  the 
bed  cloches  having  been  thrown  off  in  the  violent  movements.  In  1873, 
Dr.  Habcrshon  had  s  fatal  case  in  a  boy,  aged  twelve,  who  had  been  Ihire 
weeks  in  the  hospital  when  his  breathing  became  obstructed  by  swelling  of 
the  tongue.  Tracheotomy  was  performed,  but  without  saving  the  patient's 
life.  Probably  the  glossitis  was  the  result  of  injuries  inflicted  bv  ihc  teeth, 
for  in  another  instance,  in  which  the  tongue  had  been  severely  bitten  in  iwn 
places,  there  was  discovered  after  death  a  foul  ulcer  which  exposed  the 
stiblingual  giand  and  extended  for  the  depth  of  an  inch  into  the  louscalu 
aod  other  tiHiues. 

According  to  Dr.  Ra<lclilTe  aod  von  Zicmsscn  meningitis  occurs  in  some 
cases  of  chorea,  and  in  others  myelitis;  and  they  accordingly  rocntjon 
those  affections  as  sometimes  bringing  chorea  to  a  fatal  termination  ;  but  I 
must  confess  that  I  should  feel  very  skeptical  about  the  accuracy  of 
diagnosis  of  any  case  in  which  well-marked  inOammatory  changes 
not  discovered  cither  in  the  menabraoes  of  the  brain  or  in  ihc  spinal  coed. 
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^teovfty. — This  is  generally  gradual.     Sameiimex,  however,  the  brtalting 

of  an  cxanthcm,  or  of  sofoe  other  febrile  tlLtease,  it  followed  by  ihe 

I  subsidence  of  Ihe  iDovemenu.     Tbi»  is  in  lurcordance  with  a  maxiot 

lippocratn:  "Spunxx  febris  acceden*  solvit. "      Dr.  KadclifTc  siates 

be  has  met  with  wven  cases  in  which  it   iMrcurred  ;  and  some  striking 

npXvs  of  a  simiUr  kind  are  recorded  by  Rillicl  and  Itarlhcz.     According 

|lfac  otiKr\-3lions  of  S£c,  however,  the  neurons  is  not  likely  to  be  cut  short 

it  has  reached  it*  acme  uf  dtvelopmcnt  before  the  commencement  of 

fever.      In  many  inflances  the  first  effert  of  the  latter  is  to  nggravate  ihc 

Pvemcnls.  which  yet  may  in  thcK«  very  r.rtes  cf;ue  a  short  lime  afterward, 
ED  the  crisis  of  the  acute  disease  has  naioed. 
t  somciinK's  happens  that  the  subsidence  of  the  spasms  in  severe  cases 
:horca  is  not  followed  by  any  evident  amelioration  in  the  jMiicnt's  general 
idition.  She  may  become  perfectly  quiet,  and  yet  may  remain  for  two 
or  three  weeks  unable  to  stand,  and  possessing  very  little  jiowcr  in  her  arms. 
Or  there  may  be  a  paralysis  limited  to  a  single  limb,  or  to  the  two  limbs  on 
(me  side,  the  "  choreic  hemiplegia  "  of  Dr.  Todd.  In  association  with  such 
•rmptoms,  or  independently  of  them,  the  intelligence  may  seem  to  be  very 
acfci-tivc;  or  a  condition  of  mania  or  melancholia  may  develop  itself.  Dr. 
Bsmes  met  with  a  case  in  a  pregnant  woman,  who  as  she  regained  her 
lUvnpb  became insai>c  and  had  to  be  removed  to  Uelhlcm.  Other  patieotl, 
Vrbea  the  choreic  movements  pass  ofT,  remain  abtoluiely  silent  for  days 
tofelher.  making  no  attempt  to  reply  to  the  anxious  solicitations  of  relatives 
■Dd  fricods.  The  ob§crvjitions  of  Dr.  tlughting^  Jack.son  have  associued 
cb  defects  of  specLh  with  a  preponderance  of  spasm  in  the  right  limbs,  or 
stion  of  it  to  them. 

ling  as  these  various  s)'mpioms  arc,  1  believe  that  they  almost  always 
>  off  in  their  turn,  and  that  the  [wtient  ultimately  regains  a  slate  of  perfect 
Jih,  at  leait  lo  far  a:>  tlie  muscular  and  ncr^'ous  systcma  are  concerned, 
otuaeau,  indeed,  speaks  of  children  who  have  never  again  shown  the  unie 
degree  of  intelligence  as  before,  and  von  Zietnssen  sa)'s  that  slight  defecLi  in 
the  co-ordination  of  the  movements,  a  precipitancy  in  the  jierfurmance  of 
oertam  manual  actions,  or  a  tendency  to  facial  grimaces,  may  periist  lor 
yean  or  even  l>e  jicnnaoent.  Dr.  Radctiffe,  on  the  other  hand,  is  inclined 
I'l  think  thai  tlie  disease  is  apt  to  be  followed  by  other  neuroses,  particularly 
cji '<  ]ny.  at  atater  jxriod  of  lite.  Tlie  strong  tendency  of  chorea  itself  to 
ipK  again  and  again  will  be  mentioned  further  on.  Dr.  Bristowe  mentions 
in  which  there  was  a  degree  of  rigid  flexion  of  the  hip  and  knee 
■ta,  with  overbpping  of  the  knees  from  pre|M>ndcTant  action  of  the  adduc* 
o(  the  ihighn,  and  with  a  tendency  to  talipes  c(|uinu-v.ini^— conditions 
^ich  xemed  to  him  to  itidiLate  thai  degenerative  changes  had  «i|>erveiied 
in  the  lateral  columns  of  the  ^pina]  cord. 

The  faikohgy  and  the  attology  of  chorea  are  so  intimately  connected 
together  (hat  it  is  imjioiiible  forme  to  discus  the  one  apart  from  the  other. 
They  iriiolvc  a  M-rien  of  problems  which  are  of  great  inlt-rcst,  and  which 
have  im|H>rlanl  ticuringH  upon  die  theory  of  the  causation  uf  the  neuroses  in 
general. 

In  the  lint  place,  there  are  still  differences  of  opinion  as  to  whether  Ihe 
diKax  has  iu  teat  in  the  spinal  cord  or  in  the  encuphalon.  When  the  func- 
tiom  of  nervous  centres  in  the  cord  were  first  diMOvcred,  oi^d  when  it  was 
jtMnd  thai  frogs  and  other  animals  could  perfurm  cu-ordinated  movements 
•Jher  excision  of  the  cerebrum,  it  was  natural  that  attempts  should  be  made 
lo  refer  to  disorder  of  those  ccntrc»  all  affections  of  which  the  main  symp- 
tools  are  irregular  motions  of  Ihe  body  and  limbs.  Thun  Rimibcrg  placed 
chorea,  without  limitation,  among  the  "spinal  spainis;"  and  so  recently 
bfiS'j  Jaccoud  has  defended  a  similar  doctrine  in  an  elaborate  argument. 
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In  England,  bowcvcr,  the  oinnion  hu  for  mme  yran  i>rcvaileil  that  the  dif- 
case  is  seated  in  the  tenwri-motoT  gnitgtbac  iIk  twte  of  the  brain,  and 
especially  in  the  corpora  stnau. 

In  favor  of  the  ipina]  theory  of  chorea,  cerUiR  vivisections  have  bees 
adduced.  Ii  appears  (hat  dogx  aic  liable  to  a  simibr  complaint.  No*, 
Chauvcau,  of  Lyons,  concctvM  the  idea  of  culling  ihiough  the  tord  clo«c 
to  the  vkull  in  such  animaU,  and  he  found  thai  afier  this  had  been  done  ibt 
movements  went  on  in  exactly'  the  nme  way  aa  before,  ihe  spasmodic  coa- 
tractions  of  the  diaphragm  being  in  one  instance  safhcieni  to  keep  the  dof 
alive  for  thn-e  hours.  In  iwo  other  cxjieriments,  that  muscle  happened  to 
be  paraLyied,  so  that  artificial  respiration  had  to  be  mamiaincd  ;  bui  the 
result  was  the  same  as  in  ihc  tirsl  observation,  as  far  as  concerned  ihc  chofti- 
form  spasms.  And  one  further  point  wa-i  tnadc  out,  namely,  that  a  »ecoail 
diviMon  of  the  cord,  at  the  butiom  of  the  donal  r^ion,  put  an  cad  to  the 
motions  in  the  tail  and  in  the  other  parts  beyond  the  section.  Chaurcaa's 
experiments  have  been  repeated  b^'  Lcgros  and  Onimui;  and  (bey  have 
ascertained,  in  addition,  that  by  imiation  of  Ihc  posterior  columns  of  lh« 
divided  cord  the  spasms  were  increased,  while  they  were  anestcd  by  com- 
plete section  of  the  same  sinictnrcs. 

It  may,  indeed,  be  a  qu^ion  whether  the  chorea  of  dogs  b  identical 
with  the  disease  to  which  mania  liable,  and,  again,  whether  in  the  human 
subject  the  higher  nervous  centres  do  not  assume  functions  which  in  btntca 
are  performed  by  lower  ones.  At  any  rale,  I  think  ihal  English  pathok^ists 
have  been  able  to  make  out  a  strong  case  in  favor  of  their  own  0|>inie 
Some  of  the  points  were  staled  by  Ur.  Russell  Reynolds  as  far  Uack  a>  1855 
As  he  remarked,  the  spasms  produced  by  persistent  irritation  of  tlve 
arc  ionic  rather  than  clonic;  and  it  is  further  inconstsieni  with  a  swii 
origin  thai  the  choreic  movements  should  be  in  any  degree  ca|iiilile  of 
being  controlled  by  the  will,  that  they  should  be  increa.'ed  by  emutiom  or 
by  voluntary  eiforts,  that  they  should  cease  during  sleep,  and  that  they 
should  be  diminished  by  direction  of  the  patient's  attention  toother  objecli. 
In  addition.  Dr.  Broadbent  {"Sri/.  Med.  J&am.,"  1869)  has  insisted  on  the 
fact  (which  Romberg  had  previously  ohservcdi  that  tickling  the  ixUra  1 
the  hand  or  the  iole  of  the  foot  of  a  child  affected  wiih  chorea  )ead«  to  1 
increased  spasms;  on  the  contrary,  it  is  borne  without  difficulty,  and  til 
tendency  to  the  excitation  of  reflex  actions  sometimes  sccnu  to  be  icn 
than  in  health.  Another  point  on  which  he  lays  still  more  xiress  b  that 
the  spasms  are  so  often  unilateral.  An  affection  of  one-half  of  the  qiinal 
cord  throughout  its  whole  length,  from  the  eras  cerebri  downM-ard,  with- 
out implication  of  the  other  half,  is,  he  declares,  scarcely  conceivable. 
And  the  improbability  of  such  a  localization  of  the  disease  is  indefinitely 
increased  by  the  fact  that  the  muscles  of  the  face  and  uunk  arc  InUteralir 
affected,  these  very  muscles  being  liable  lo  be  set  in  action  on  both  sido 
by  stimuli  derived  from  a  single  corpus  striatum,  whereas  there  is  no  reason 
to  suppose  ihat  disturbance  of  one-half  of  the  cord  could  affect  them  iri 
similar  manner.  Lastly,  the  fact  that  the  mental  faculties  are  so  fte']uentl 
impaired  in  *evcrc  cases  of  thorca  would  naturally  incline  one  to  locali^^ 
the  disca.te  in  the  closest  possible  proximity  lo  the  hcmis)>hen:i.,  since  ii 
must  be  dtie  to  an  extension  of  the  morbid  process  10  the  highest  cephalic 
centres. 

Dr.  Dickinson  made  ("  Mtd.'Chtr.  Trans.,"  iSyfi)  a  series  of  anatomicat 
investigations  in  fatal  cases  of  chorea,  from  which  it  would  appear  that 
certain,  morbid  changes,  consisting  of  congeuion  of  the  vessels,  of  peri- 
axterial  degenerations,  and  of  minute  spots  of  scleroses,  are  di.-M  overable  in 
the  upper  regions  of  the  spinal  cord,  as  well  as  in  ihe  lower  pom  d 
the  brain.     'Ihcsc  observations  of  Dr.  Dickinson's  have  not  }'c(  been  cos- 
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finned  by  other  pathologists;  but  even  if  the  constant  occurrence  of  the 
agipcjiranccs  which  he  has  described  should  be  fully  establi^ed,  ii  would 
still  be  a  question  whether  they  arc  not  merely  secondary  effects  of  the 
disease.  Whate^'er  view  one  may  hold  as  to  the  starling  point  of  the 
choreic  spasms,  one  cannot  doubt  that  all  the  nervous  structures  which  lie 
between  it  and  the  muscles  must  have  their  fiinctional  power  strained  to 
the  utmost  during  the  continuance  of  such  violent  movements  ;  and  there- 
fore we  ought  to  expect  that  they  should  all  exhibit  any  dcgeneraiivc 
changes  which  may  after  a  lime  develop  themselves.  It  is  important  to 
note  that  Dr.  Dickinson's  cases  had  all  reached  an  advanced  stage.  More- 
over, it  is  clear  (hat  the  persistence  of  (he  morbid  changes  which  he 
describes  is  compatible  with  the  subsidence  of  the  spasmodic  raoveraenis 
and  (he  restoration  of  health.  For  in  one  paticni  who  had  twice  before  had 
chorea  (the  last  time  having  been  a  year  previously),  the  duration  of  the 
ja(al  adack  was  only  (hirtccD  days.  And  ye(  changes  of  old  dale — peri- 
arterial degeneration  and  scallercd  spots  of  sclerosis — were  found,  besides 
recent  congestion  of  (he  spinal  cord  and  of  (he  scnsori-motor  ganglia. 

On  the  whole,  then,  it  seems  to  roc  most  probable  that  the  corpora 
striata  are  the  essential  seat  of  chorea;  one  of  these  ganglia  being  affected 
when  the  disease  ia  unilalcrat ;  both  of  Ihcm  when  all  (he  four  limbs  take 
part  in  (he  movcmcn(s. 

The  next  question  is  as  to  (he  nature  of  the  change  in  these.  Kow,  Dr. 
Broadbeni  ipaintains  that  the  spasmodic  movements  which  characterize 
the  disesuc  are  not  significant  of  any  one  anatomical  condition,  but  indicate 
that  the  funcdons  of  a  particular  part  of  the  brain  are  deranged.  To  adopt 
bb  language,  chorea  is  "a/t-m/Am  not  a  dutase.  It  has  been  called  an 
bitamty  ^  tht  musiUs  :  it  would  be  better  designa(ed  a  </.-//>/(»«  ^  M^  *r*- 
t^-m9(ff  tangiia,  since  i(  bears  the  same  relation  to  those  parts  that  ihe 
delirium  wtiicb  may  occur  in  a  variety  of  maladies  bears  to  the  cerebral 
hemispheres." 

Now,  it  possibly  may  be  true  that  choreiform  spasms  may  accompany 
different  morbid  slates  of  the  corpora  striata.  But  it  is  no  less  true,  and  I 
think  it  Car  more  significant,  that  the  disease  which  1  have  been  describing 
OS  chorea — instead  of  being  an  accidental  complication  of  other  maladies— 
occars  chiefly  in  a  particular  class  of  patients,  and  under  circumstances 
peculiar  (o  itself  And  1  must  maintain,  in  opposition  to  Dr.  Broadbent, 
Iha(  there  is  no(  a  member  of  the  whole  nosology  which  better  deserves  to 
be  called  "a  disca.te,"  according  to  the  principles  laid  down  at  p.  19.  Thus 
it  is  greatly  more  cuitunon  in  females  than  in  males ;  and  (like  hysteria)  it 
shows  Its  predilet^iion  fur  the  former  sex  even  in  the  case  of  children  before 
the  age  of  puberty,  in  whom,  however  (being  so  far  unlike  hysteria),  it  is 
mucJi  more  a)>i  lo  OLxur  tliun  in  adults.  TalmUr  statements  in  r^nrd 
to  ihcic  points  have  been  published  by  Dr.  Pye-Smith  ("  Guy's  Hssp. 
Xefarts,"  1873).  ^^  found  tliat  among  a  number  of  patients  at  Guy's 
Ho»|)ital  forty-two  were  males  and  one  hundred  and  six  females.  The  ages 
at  wtiich  ftrat  attack.^  bej^an  were  in  live  vsise^  liotwecn  two  and  five  years,  in 
sixty-two  cu:ses  between  six  and  ten  years,  in  forty-four  cases  between  ten  and 
filteen  years,  in  nineteen  (uues  between  sixteen  and  twenty  yean,  in  liveca.ws 
between  twenty-one  and  twenty-six  years,  and  in  only  one  case  thirty-eight 
years.  Several  )nstan<:cs  have,  indeed,  been  recorded,  of  the  occurrence  of 
chorea  at  a  still  mure  advanced  age.  Dr.  Graves  mentions  the  case  of  an 
apothecary  in  Dublin  who  wat  attacked  when  seventy  yean  old  jand  Trous- 
seau relates  in  detail  an  instance  which  came  under  the  observation  of  Dr. 
Henri  Roger,  in  a  lady,  aged  etghiy-ihree,  who  ret^orered  from  ihe  disease 
in  five  week».  On  the  other  hand,  examples  are  not  altogether  wanting  of 
preacnce  of  chorea  in  new-born  infants.     Thus  Richier  is  quoted  by 
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von  Ziemssen  as  having  recorded  two  cascs  in  each  of  which  a  female  in{ 
was  alfected  u  binh,  the  mother  having  received  a  fright  while  advanced  in 
pregnancy ;  the  children  Buffered  while  awake,  from  clonic  spasuu,  wliicli 
were  absent  during  sleep,  and  afterward  ce^ucd  almost  entirely.  A  lome- 
what  similar  instance  is  related  by  Dr.  Long  Fox  as  having  occiinvd 
congenitall)'  in  an  infant  born  six  wcclcs  before  tbe  pTO[>cr  time. 

Still  the  (act  remains,  that  in  the  great  majority  of  cases  chorea  ii  i 
disease  of  childhood,  kciween  the  ages  of  six  and  ^Iteen  years,  or  betam 
the  period  of  the  commencement  of  the  second  dentition  and  thai  trf 
puberty.  The  i>rcponderance  of  females  among  those  who  ar«  attacked  bj 
It  is  doubtless  due  to  ibe  peculiar  sensitiveness  and  mobility  of  their  tor 
brati  organisation.  It  accords  with  itiis  supposition  ibai  the  dtildren  bok 
liable  to  suffer  are  those  who  are  delicate  and  cxciiabic.  As  to  the  questUQ 
whether  this  disease  is  especially  apt  10  occur  in  those  who  inherit  a  Icndtan 
to  the  neuroses  in  general,  there  is  sume  ditfcrcncc  of  opinion.  Troanm 
and  Anstic  answered  this  question  affirmatively.  Ste  gave  a  conbur 
opinion. 

Among  persons  more  than  seventeen  years  old  the  prepondetun 
of  females  is  infinitely  greater  than  it  is  in  children.  In  Dr.  Pye.Sautk'i 
scries  of  cases  there  were  ten  women  above  the  age  of  seventeen  UKutj 
two  men. 

Another  important  point  in  the  aetiology  of  chorea  is  its  liability  to  rtco 
again  and  again  in  })atients  who  have  once  sulTeied  fTOin  it.  A  targe  pp> 
portion  of  tne  patients  admitted  into  any  hospiial  ha>-e  liad  the  discatctan 
or  ofiener  bcfoic.  Dr.  Pyc-Smiih  records  the  case  of  one  young  titan  whohid 
an  attack  every  autumn  from  the  age  of  Touttecn  to  that  of  twcoty-lwo,  at 
of  a  girl  who  was  seized  each  May,  from  her  eixhch  year  to  her  fouruesd. 
The  duration  of  relapses  is  generally  less  than  that  of  tlie  first  illoeii,  bit 
TlousBcau  mentions  some  exceptions  to  this  rale. 

The  immediate  e.vciiing  cause  of  chorea  is  often  a  severe  ncr^-oits  sboct, 
such  as  a  fright.  Many  striking  instances  of  this  Itavc  licen  placed  «a 
record.  Thus  Romberg  relates  the  case  of  a  girl,  aged  ten,  who  was  oor 
morning  violently  alarmed  by  a  dog  which  jumiied  at  her  and  barked,  lod 
who  was  seized  with  chorea  the  same  evening.  .'Xgain,  von  Zicmsscn  spciks 
of  a  boy,  aged  ten,  ulio  was  terrified  by  a  shot  falling  unex)K.-ctcd)y  dose  K 
him  on  a  field,  and  in  whom  the  disease  R-acheil  a  great  pitch  of  seventj 
within  a  few  hours.  Tioui^eau  gave  the  ca.se  of  a  girl,  aged  sixteen,  nbe 
lutd  been  caught  hold  of  by  a  man  as  she  was  going  duwu  siMn  one  ersuiy 
witlioul  a  light,  and  who  was  so  frightened  that  she  had  a  nervoia  6t, 
and  from  that  moment  becanie  affected  with  St.  Vitus'*  dance.  Br%to 
described  the  case  of  a  boy  who  had  already  recovered  from  an  atuct 
of  chorea,  and  who  was  sleeping  with  his  lather  wlien  the  latter  m 
seized  with  a  fit  of  apoplexy;  the  boy  was  so  alarmed  that  his  dtseax 
returned.  And,  to  give  an  instance  that  has  recently  occurred  at  Gay*t 
Hospital,  I  find  notes  of  a  child  admitted  under  Dr.  Pavy  with  chorea,  «Im 
Mas  frightened  by  seeing  her  brother  in  llamcs,  ran  out  of  the  boos 
screaming,  jumping  over  three  walls,  took  refuge  in  a  neighbor's  hoiac 
and  was  brought  home  and  put  to  bed,  her  mother  at  the  time  noticing  ' 
peculiar  twitching  movement  about  her  face  and  irregular  motions  oi  Ikt 
limbs;  next  morning  she  was  unable  to  stand,  and  the  diseat«  quickly  derd- 
oped  itself  There  is  no  doubt  whatever  that  much  exaggcmtion  has  pit- 
vailed  in  regard  to  the  association  of  chorea  with  mental  impressions,  ut 
that  |)arents  and  tiUiiuns  often  jumji  too  haMily  at  conclusions  in  r^gaiii 
to  it,  paiiicuiarly  wlien  the  (right  occurred  M>me  time  before  tbe  diieiK 
begins  to  appear.  But  the  cases  just  quoted  seem  to  be  beyond  cavil  or  it- 
pute,  and  I  think  tliat  they  afioid  good  grounds  for  supposing  that  the  satK 
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C3UK  has  really  been  in  operation  in  other  instances  where  a  longer  interval 
hai  elapsed.  Again,  Dr.  Hughes  ("fr<rrV  /^o//.  Rep."  1855)  related  a 
titil  case  in  which  the  symptoms  n-ere  sli([ht  when  the  patient  was  admitted, 
IhjI  tietame  suddenly  a^ravated  in  conseijueiice  of  a  fri({!it  caused  l)y  another 
woman  in  the  same  ward.  In  other  Insuncet  chorea  11  apparently  the  result 
of  imitation. 

It  has  long  been  taaghi  at  Guy's  Hospital,  both  t>y  Dr.  Addison  and  hy 
the  physicians  who  have  aurcceded  him,  that  nut  more  than  one  or  two 
patients  aflfcctcd  with  this  <lisease  should  be  pluf-e<l  in  the  same  wani  with 
other  children,  lest  they  should  in  their  turn  t>e  atlarlced  by  it.  1  cannot, 
indeed,  learn  that  any  of  the  sisten  or  nur^iei  remember  an  instance  in  which 
this  has  occurred,  and  I  believe  that  at  \\\t  Children'^  Hospital  such  precau- 
tioru  arc  believed  to  lie  altogether  iintieccvury.  But  some  examples  of  the 
occurrence  of  chorea  in  an  almost  e[ii<temic  form  have  l^een  placed  on  rei-nrd, 
of  which  t)i«  most  strikinjt  ap|>ean  to  be  that  related  by  Bricheteau.  At  the 
Necker  Hospital,  one  afternoon,  a  young  girl  wxs  admitted,  suffering  severely 
Irura  the  disease;  in  the  evening  a  julient  already  in  the  ward,  who  had 
(Kcriously  had  chorea  and  wax  lufTering  from  hytteria,  began  to  exhibit 
movements,  and  in  twelve  hotir%  hat)  to  tie  tied  down  ;  next  day  two  other 
cases  occurred,  and  within  the  four  following  days  five  more,  making  eight 
in  all ;  the  disease  might  prutmbly  have  spread  still  further  had  not  the 
patients  Ix'cn  from  that  lime  ixobccd. 

Another  condition  which  plays  an  important  part  in  the  cauution  of  chorea 
in  girls  after  the  age  of  puberty  and  m  young  women  Ls  fregaaiKy.  Dr- 
Bai^es  has  collected  ("(7^j/<^/.  Trans."  vol.  x)  a  series  of  fifly-i-ight  cases 
of  lh»  kind,  and  Wurzel  hat  added  eight  oihen^,  making  a  total  of  sixly-sis. 
The  period  of  gestation  at  which  the  rtjia-tmodic  movements  are  most  apt  to 
begin  is  from  tlie  first  to  tlie  third  month,  but  sometimes  it  is  murh  later; 
ana  two  instances  have  licen  recorded  in  which  they  fiiUowed  parturition. 
First  pregnancies  are  murh  more  oiten  arccimjianicd  bv  <:h(>rca  than  ^iilnc- 
ouent  ones.  This,  of  itself,  suggests  that  one  clement  111  the  prodttctiun  of 
the  disease  may  be  the  emotional  excitement  which  neccsvirily  arises  in  a 
woman  wlto  finds  herself  for  the  lir»t  time  fiuetmte,  and  the  siispicion  is 
confirmed  by  Dr.  \Vilk>'s  ob«;rvalion  that  a  large  ])ro[>orlion  of  those  who 
are  attai:ked  are  unmarried  girls,  to  whom  their  i:o:idition  is  one  of  shame 
and  disgrace.  Thiti  a  connecting  link  is  established  between  the  chorea  of 
pregnancy  and  lh.it  which  occurs  under  other  circumslanres,  and  a  .ttill 
stronger  one  is  th«  fact  that  in  a.  considerable  numlicr  of  c^ses  the  jwticnt 
has  already  had  the  disease  on  one  or  more  occasions  at  an  earlier  period  of 
life.  Among  the  sixty-six  cases  already  referred  to,  there  were  fourteen  in 
which  [ireviuus  attacks  hod  occurred. 

So  far  the  causal  relations  of  chorea  differ  little,  if  at  all,  from  those  of 
the  neuroses  in  general ;  and  it  may  In;  added  that,  according  to  Trousseau, 
chlorosis  ainl  anaimia  arc  among  the  conditions  which  dispose  to  its  develop- 
ment.  But  I  have  now  to  piws  to  an  entirely  different  set  of  agencies 
which  plava  moat  important  |m«  in  the  sciiology  of  this,  but  of  no  other 
nervous,  disease  ;  1  refer  to  rhtumatism  and  its  unknown  (.auses.  There  is, 
indeed,  stdl  much  diiferenrc  of  opinion  with  regard  tg  the  nature  of  the 
connection  in  question.  Wc  have  it,  on  the  authority  of  Dr.  Bright,  that  as 
hx  back  .i»  tSoj  rheumatism  was  stated  to  lie  one  of  the  causes  of  chorea, 
in  the  Syllabus  of  lectures  on  Medicine  delivered  at  Guy's  H>>KpiLil.  Ttuit 
great  physician  was  himix-If  convinced  that  an  intervening  link  lielwccn  the 
two  disorders  was  to  be  found  in  the  presem  e  of  intlammation  of  the  pericar- 
dium, ^m  which  he  imagined  that  irritation  was  transmitted  to  the  nervotis 
centres,  just  as  in  other  cAses  it  might  be  communicated  from  the  intestines  or 
the  uterus.     And  in  support  of  such  a  view  there  certainly  Ls  a  ca.se  recorded 
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hj  Dr.  Wilke.  in  which  pericarditis  cansed  b^  renal  diseam:  was  accocnpanied 
by  choreic  tnovcmenu.  That  cue,  however,  isat  present  tmiqac;  and  inOim- 
maiioD  of  the  pericardium  i*,  after  all,  i>f«cnt  in  vcty  few  cases  of  chorea. 
But,  on  the  other  hand,  it  is  cennin  that  the  ax^KUtion  between  the  reiiTo» 
and  rhcumatinn  is  far  wider  and  clo*«r  tlun  would  appear  from  Uright'n 
theory.  IJrsidc  anile  ThcunuiiiMn,  chorea  tt  the  chief  and  almost  the  oidy 
cause  of  a  isimple  inflammation  of  the  vnlvet  of  the  heart,  aitd  thi<^  ksion 
probably  occur  in  almost  every  rase  of  chorea.  Al  kast,  out  of  cighteeo 
fatal  cases,  which  hnve  onrtirred  in  Guy's  Hospital  between  iS^S  and  1876, 
and  in  which  niilo[)si»  were  made,  in  only  one  was  endocarditis  altogether 
abaent ;  and  that  the  freijuency  of  its  occurrence  was  not  dependent  merely 
Upon  the  severity  of  the  chorea  in  iho%e  p.irticular  instances  is  evident 
from  the  fact  iliat  in  five  of  them  the  jxitient's  death  was  accidental  and 
due  to  some  complication  or  intercurrent  disease.  'l"hc  circumslaoLe  thu 
the  nciirom  and  acute  rheumatism  are  almost  alone  in  giving  rise  to  such 
an  aRcction  of  the  cardiac  valvc!i  would  of  itself  suggest  a  closer  relatioe 
bflwcen  the  two;  and  this  is  strongly  confirmed  by  the  frequency  with 
which  they  occur  in  the  same  individual ;  a  child  who  has  had  St.  Vin&'s 
dance  falls  ill  with  rheumatic  fever  a  few  years  afterward,  or  fee  trrrti; 
or,  again,  slight  <:horeic  movements  appear  in  the  midst  of  a  ihcumaiic 
attack,  or  some  rheumatic  oJTeclion  of  one  or  more  joints  in  the  councof 
chorea. 

Of  late  ]rcnr«  nttem]>ls  have  been  made  to  explain  the  connection  between 
the  two  diseases  upon  another  thi-ory,  which,  although  it  commands  tbt 
support  of  some  distinguished  obscn-crs,  1  cannot  believe  to  be  well  founded. 
Its  author  was  the  late  Dr.  Ktrkes.  Slatting  from  ihc  ftcqueni  associatioo 
of  endocarditis  with  rhorcn,  he  suggested  that  the  cau^*  of  the  spasmadic 
movements  might  be  the  introduction  of  infUmnnaiory  products  and  I'ibrinou 
piariicles  from  the  diseased  valves  into  the  blood,  and  the  cons4.-quent  di»- 
lurbancc  of  the  functionsof  the  parts  in  which  it  circulated.  More  receotlj. 
Dr.  Hughlings  Jackson  has  expressed  a  similar  view  in  a  mote  precis  sod 
definite  form,  maintaining  (hat  the  cause  of  chorea  is  emMism  of  tniDuu 
.inches  in  the  region  of  one  or  both  of  the  corpora  striata. 

A  few  observaiions  have  since  been  made  by  different  pathologists  whici 
have  been  thought  to  corroborate  Dr.  Jaikson's  theory.  In  a  very  setw 
case,  attended  with  maniacal  symptoms.  Dr.  TuckwcH  {"Med.-Cfur.  Her., 
1867)  found  at  the  under  and  outer  aspect  of  the  right  hemisphere  a 
red  patch  of  softening,  affecting  to  some  extent  the  white  as  well  as  the  , 
matter ;  and  a  branch  of  artcrjf  which  ran  straight  into  it  contained  a ; 
white,  tough,  fibrinous  concretion,  tightly  wedged  into  an  angle  of  bUiuta- 
tion.and  connected  on  all  sides  with  long,  black  coagula,  extending  into  the 
trunk  of  the  vessel  and  its  branches.  On  the  otiter  a>peci  of  the  same  heni- 
sphere  was  a  ciirular  patch,  but  smaller,  and  limited  to  the  supcrftcial  cineri- 
tious  substance  of  the  convolutions ;  in  this  nothing  like  an  embolus  wai 
discovered,  but  the  parts  had  been  cut  through  in  various  directions  bctbtc 
the  dissection  of  the  vessels  was  commenced.  In  another  case  of  very  antfC 
chorea,  which  tctiuinated  latally  by  hemorrhage  into  the  brain.  Dr.  E,  L. 
Fox  ("jl/'c.i'.  J'imei  ami  G'as.,"  1870)  believed  that  he  detected  microM:opic 
emboli  in  the  vessels  of  the  corpus  striatum. 

1  cannot  say  that  these  observations  strike  roc  as  very  convincing,  eren 
from  a  merely  anatomical  point  of  view.  It  roust  surely  I*  very  difficult 
to  determine  whether  clots  in  minute  ccrebial  arteries  are  of  antc-morteai 
formation,  still  more  whether  they  entered  the  vessels  (torn  lielow,  instead 
of  being  formed  in  situ.  Moreover,  the  minute,  firmly  adherent  vegetations 
which  ftrc  found  on  the  valves  in  chorea,  do  not  seem  at  all  hkely  to  be 
detached  and  carried  away  by  the  blood  sireatn.     Indeed,  if  they  were  i 
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iMe  lO  Ix  mBh«d  off.  I  do  not  see  what  conlH  prevent  some  of  ihcm  from 
eing  carried  into  the  spleen  and  kidneys,  and  producing  infarctions  there ; 
ut  Rwh  a[)|)earanrn  nave  never  been  discovered  in  any  one  of  the  fatal 
cases  of  chorea  at  Ouy's  Hospital.  Again,  a»  Dr.  Itristowe  remarks,  it  is 
difficult  to  understand  the  limitation  of  chorea  to  the  limbs  of  one  side  on 
the  embolic  theory,  since  a  shower  of  minute  emlioli  muil  be  suppOM^d  to 
enter  the  arterioles  of  one  corpus  striatum,  leaving  those  of  the  oppmite 
»ide  entirely  free.  On  the  other  hand,  we  arc  familiar  with  a  form  of 
endof-Jirciitis  in  which  vegetations  are  freqtiently  carried  away  from  the  dis- 
eased valves,  giving  rise  to  embolism  in  the  brain  and  in  olher  parts ;  and  in 
this  disease  I  believe  I  may  «iy  thai  chorea  never  develops  itself. 

But  (he  strongest  argument  of  alt — and  one  thai  «cems  to  me  to  settle 
the  question — ^is  the  relation  of  chorea  to  mental  shoiki.  Some  writers 
have  supposed  that  the  cases  in  which  the  disease  follows  a  fright  arc 
disiinct  from  iho«c  in  which  it  is  associated  with  endocarditis ;  but  tht&  is 
certainly  not  the  fact.  On  the  contrary,  as  I  have  already  stated,  vegeta- 
tions arc  found  on  the  cardiac  valves  in  all  fatal  cases,  almost  without 
exception  ;  and  1  may  quote  as  a  special  instance,  that  of  a  child  under  Dr. 
Willis's  care  who  was  attacked  by  chorea  after  being  lerritied  by  the  gun- 
powder explosion  at  Erilh,  and  in  whom  the  mitral  valve  was  found  inflamed. 
Now,  it  is  obvious  that  the  disease  cannot  pofsibly  have  two  dilTercni 
exciting  causes  in  a  single  case.  It  cannot  be  at  one  and  the  same  lime 
the  result  of  a  menial  shock  and  of  erabolism  of  several  minute  cerebral 
arteries.  In  such  ca^s  wc  cannot  but  ndmit  that  the  endocarditis  is  an 
effect  of  the  chores,  and  when  once  we  have  made  this  admission  it  is  diffi- 
cult for  us  to  dispute  the  justice  of  the  conclusion  that  the  same  thing  b  true 
of  all  other  cases  likewise. 

Still,  it  is  not  to  be  denied  that  this  view  of  choreJ.  presents  some 
remarkable  features.  It  is  very  strange  that  ,i  disease  so  closely  related  to 
acute  rheumatism  should  be  called  into  exertion  by  a  nervous  shock ;  it  is 
still  more  strange  that,  when  so  produced,  it  should  possess  as  great  a  power 
as  rheumatism  itself  of  setting  up  inflammation  of  the  cardiac  valves — an 
aJTccrion  which  we  arc  apt  to  regard  as  a  proof  that  the  blood  contains  some 
noxious  ingredient.  No  more  striking  instance  could  be  found  of  the  inter- 
dependence and  combined  working  of  different  predisposing  and  exciting 
causes,  which  is  so  constantly  met  with  throughout  the  aetiology  of  the 
neuroses  in  general. 

TretUmeni. — This  is  a  very  difficult  question;  for  chorea  offera  pecu- 
liar obsudes  to  the  satisfactory  investigation  of  the  action  of  remedies. 
Many  of  the  severer  cases  tend  naturally  to  a  more  than  usually  rapid 
recovery;  and  in  other  instances  (as  Dr.  Wilks  has  proved)  the  being 
admitted  into  the  ward  of  a  hospital,  and  kept  in  bed,  is  of  itself  sufficient 
to  bring  the  complaint  quirkly  to  a  termination.  Under  either  alternative, 
the  medicine  which  may  have  been  prcscrilKd  is  apt  to  get  undue  credit, 
l^istly,  in  the  grrat  majority  of  Lasts,  chorea  subsides  at  the  end  of 
from  eight  to  twelve  weeks,  under  whatever  treatment.  Now,  the  method 
adopted  by  most  ntedical  men  is  to  give  one  drug  for  three  or  four  weeks; 
if  tliai  fails,  to  change  it  for  another,  which  they  continue  for  about  an 
equal  period  of  time;  and,  if  there  is  still  no  result,  to  begin  the  admin- 
istration of  a  third.  The  result  necessarily  is  that  even  if  all  these  medicines 
are  all  really  equally  inert  they  gain  very  dilTcrent  degrees  of  credit.  The 
useleMnem  of  the  one  which  is  Ant  ii.ied  b  sure  to  be  apparent;  but  the 
second  runs  a  chance  of  being  supposed  to  be  successful ;  while  the  last  one  (if 
a  third  is  needed  j  is  almost  rertain  to  acquire  the  reputation  of  having  cured 
a  c»c  in  which  its  competitors  had  aUogether  failed.  Vet  that  very  drug, 
if  placed  first  on  the  list  for  a  succeeding  case,  of  course,  sliows  itself  as 
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impotent  as  thcj'  were.  Probably,  a  rery  I&rge  part  of  the  preniting 
tincenainty  as  to  the  influence  o(  remedies  upon  4:horegi  u  ex|))icabtc  la 
this  way. 

Il  would  seem  that  there  are  only  two  methodii  of  avoiding  the*e  diffi- 
cuilic^.  One  would  lie  to  treat  a  considerulile  number  of  caso  with  some 
one  medicine  throuj^hoiit  the  whole  course  of  the  disease,  and  then  to 
compare  ihcm  with  the  series  of  case*  related  by  Dm,  Gray  and  Turkwdl, 
which  were  allowed  to  terminate  without  intctrcrcm  r.  Acrordingly  ibcw 
obseivers  administered  arsenic  to  fifteen  jutients ;  and  they  slate  that  tW 
average  duration  of  these  cases  was  almost  alnolutety  the  same  as  if  i» 
medicine  had  been  given.  And  the  very  volume  of  lhe"Z<r«c^/"  in  which 
their  investigations  are  recorded  co mams  reports  of  twelve  other  casct  l>y 
Mr.  Builin,  treated  by  Drs.  Wett  and  Diikinwn  with  sulphate  of  zinc.  But 
il  is  impOMible  to  compare  their  idult^  with  those  of  the  Oxford  phj-siciim 
Two  of  the  patients  had  had  the  disease  for  so  great  length  of  time  before 
they  came  under  observation  (thirteen  months  and  Tour  years  rcsjKctifelf ) 
that  ihcir  introduction  would  necc»anly  swamp  the  whole  series.  And 
after  all  ihcy  only  present  in  an  extreme  form  difficulties  which  belong  in  a 
less  degree  to  all  the  other  cases,  every  one  of  which  had  lasted  for  sevcnl 
days,  and  many  of  them  for  some  weeks,  before  the  administration  of  the 
modicioc  was  commenced.  It  is  not  easy  to  sec  how  one  could  avoid  tbii , 
M>un:e  of  fallacy,  except  by  confining  one's  ob«crvatioiu  to  the  children  in 
one  paiiicular  school  or  public  institution,  where  a  unifonn  treatment  could 
be  employed  from  the  ver^  beginning  of  the  disease.  So  that  it  U  almoft 
impo!^»ib1c  to  obtain  statistical  proof  of  the  value  of  mcdicinea  in  the  trcai- 
meiil  of  chorea. 

Bui  there  is  vctj-  strong  evidence,  of  another  kind,  in   favor  of  at  least 
one  remedy.     Very  proir.icicd  case;,  which  had  resisted  all  other  mcihodl 
of  ireainicnt,  have  sometimes  been    lound  to  yield  in  a  very  short  spue  i 
of  time  to  arsenic.     Some  striking  examples  of  this  arc  recorded  by  Ron-j 
l»erg. 

One  is  that  of  a  girl,  aged  eleven,  who  had  for  eight  years  suffered  fraoi 
inienw  chorea,  afleciing  especially  the  right  half  of  her  body.  All  dragi 
had  been  found  useless  until  she  tiegan  to  take  Fowler's  solution;  lu  aboat 
two  months  there  was  a  marked  improvement,  and  at  the  end  of  two  nmoihs 
later  Mill  she  had  entirely  R-covered.  Another  patient,  a  giti,  aged  ten,  had 
had  the  disease  two  years ;  arsenic  was  prescribed,  and  within  three  wceb 
the  symptoms  presented  a  marked  abatement ;  and  Icn  or  eleven  wecki 
alterward  she  was  discharged  cured.  A  third  instance  is  thai  of  a  gitl, 
eight  j'cars  old,  who  for  six  months  had  been  the  victim  of  chorea  to  lach 
an  extent  that  she  could  not  walk,  nor  stand,  nor  speak  articulatety.  The 
remediei  which  had  been  tried  had  failed  i  Fowler's  solution,  iu  ijum  of 
four  drops  three  times  a  day,  established  a  cure  in  eight  weeks.  So  far  as 
1  can  see,  Ihe  only  objection  that  can  be  offered  to  these  cases  is  that  it  i& 
not  diMinctly  staled  whether  or  not  the  patients,  while  the  medicine  wat 
being  given,  remained  under  absolutely  the  same  conditions  as  before,  in  all 
other  reipccts. 

Bill  if  arsenic  be  capable  of  curing  certain  cases  of  chorea,  there  ■«  Kirely 
a  preMimplion  that  it  may  hasten  the  recovery  of  Ihe  patient  in  other  cam, 
the  circumstances  of  which  arc  such  as  to  prevent  one  from  drawing  asj 
positive  conclusion  from  the  results  of  its  administration,  And  atett 
obtKtvcrs  arc  of  opinion  that  others  of  the  so-called  nervine  (oni<3  are  alw 
ineful.  Thus,  the  sulphate  of  zinc  has  for  many  years  been  Largely  used  Ji 
Guy's  Hospital ;  one-grain  doses  of  it  used  to  be  given  at  tirsi,  which  'ttt 
gradually  increased  until  the  patient  took  a  scruple  or  more.  It  «eroi» 
me  advisable  to  begin  with  a  larger  dose,  as,  for  instance,  with  five  grams.  I 
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•ddom  And  that  ihis  caiisw  natisca  or  sickness  more  than  once  of  twice. 
Another  drug  which  has  had  a  grcai  reptiuiion  is  ihc  carbonate  of  iron. 

In  the  iniMer  cases  of  chorea,  again,  Iherc  is  reason  to  believe  ihal  the 
Iierverwon  of  the  voluntary  tnoveroicnia  ma)'  to  some  extent  be  ohwketl  bj 
gymiia-ttu:  cxcrcUes,  by  military  drill,  or  by  the  use  of  a  skipping  roj>c.  The 
French  physicians  have  hid  stress  upon  this  method  of  treatment,  and  1  have 
leen  in^tunc^es  in  which  it  has  proved  successful. 

On  the  other  hand,  one  sotnelimes  has  to  deal  with  cases  which  arc  so 
severe  that  the  administration  of  nervine  Ionics  is  obviously  inapplicable, 
becau.ie  the  puiient  is  in  imminent  danger  of  dying  within  two  or  three  days, 
whetvan  tlH»e  remedies  re»]uir«  time  for  their  operation.  The  alternatives, 
then,  are  either  to  abitain  altogether  from  medicinal  treatment,  or  to  give 
drags  nf  which  the  action  is  more  rapid.  It  must  be  admitted  that  there  is 
ihc  greate«t  difficulty  in  determining  the  value  of  remedies  in  cases  of  this 
kind.  Probably  death  ti  sometimes  inevitable.  But  even  then  ib-  inhata- 
lion  of  chloroform  gives  great  relief  to  the  patient's  sulferings.  .And  if  tltere 
be  a  clunce  o(  recovery  it  may  do  Nomeihing  toward  economizing  hb 
strength,  ami  ii  aUo  saves  him  from  the  eschars  which  wooM  form  over  the 
bony  prominence*  if  the  movemenis  were  uncontrolled.  In  cases  which  an 
a  little  le«  severe,  ihlorjl  apfwart  lo  !«  the  best  medicine.  Several  writers 
have  related  case^  in  which  it  seemed  to  be  elTectual ;  not  the  leau  striking 
is,  perlia[)s,  one  of  Dr.  Gjirdner's,  of  a  girl  who  took  a  drachm  of  it  by 
mtslake,  an<I  was  poisoned,  but  who  on  her  recovery  was  found  to  be  cured. 
Again,  the  depreioanls  of  muscular  a<:iivity — conium  and  the  Calabar 
bun — have  sometimet  been  employed ;  at  one  time  1  prcscrit>ed  the  sticcos 
conii  in  cun.tiderabte  dosei  for  several  eases.  Some  of  the  patients  who  took 
the  drug  recovtrreil  more  [quickly  than  1  had  expected,  but  1  do  not  know 
that  there  is  really  any  evidence  that  it  posiesses  the  power  of  controlling  the 
duca.%. 

A  point  of  great  impnrranre  in  very  wveie  chorea  is  that  the  patient  should 
be  kept  well  supplied  with  food  ;  nutrient  enem.ita  ought  to  be  administered 
fteqtKnily  ;  and  protiabty  it  is  right  lo  give  full  doses  of  alcolwl. 

^H    Tbtanv. — In    the    paroxysmal  alTc<'tions   hitherto  described   convulsive 
^Kiovemenls,  if  jiresent  at  all,  have  iienendly  been  of  a  clonic  kind.    But  there 
HB»  one  BierobcT  of  the  group  in  which  tonic  spasm  is  the  es^nlial  symptom. 
^^TTjis  is  the  diNcaw  to  which    l.mien  Corvisart,  in   i^jj,  g.ive  the  name  of 
tetany ;    previously  it  had  licen  dcscrilted  by  Danre,  in  1831,  under  the  tilk 
of  "  intermittent  lclani»;"  and  other  observers  h.id  designated  it  "idiojia- 
Ihic  contra i:t ion  of  the  extrctnities"  or  "rheumatic  contraction  of  the  ex- 
tremities,"     I    believe  that   Trou.weau's  le<:turcs,   one  of   which    is  upon 
"  ictanilla,"  or  tetany,  firtt  drew  attention  lo  it  in  this  country  ;  the  earliest 
case  that  I  know  lo  nave  tieen  rerognixed  clinically  is  one  recorded  by  Dr. 
Moxon  in  a  paper  in  the  "Guys  //aifii/a/  Uteris"  for  1870. 

As  may  be  supposed  from  vime  of  ihc  other  names  that  have  )>een  given  to 
it,  tetany  is  generally  confined  lo  the  timlM,  and  affects  chiefly  the  distal 
ends  of  them.  Sometimes  it  is  limited  to  the  forearms  an<l  hancb ;  much 
more  rarely  to  the  legs  and  feel.  Commonly  it  involves  all  four  eaircmities 
at  the  same  lime  or  alternately. 

The  patient  first  has  a  sensation  of  tingling  in  the  parts  which  arc  to  be 
affected,  and  then  begins  lo  find  that  their  moTcmcnts  .ire  no  longer  free. 
Soon  the  thumbs  become  forcibly  addiicted  ;  the  finger*  of  each  liaml  are 
closely  pressed  together,  and  are  half  flexed  on  the  thuml«  ;  the  jialrns  are 
hollowed,  by  the  spproxinution  of  their  inner  and  outer  stirfaces.  The  nails 
m.iy  be  driven  into  the  skin  so  violenilv  as  to  produce  marks,  or  even  (it  is 
'  aid)  lo  give  rise  to  sloughs.     The  wrists  are  half  flexed,  and  the  forearms 
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stroogly  pron^lcd.  In  the  lower  limln  the  toes  ore  bent  down  and  attducted  j 
the  soles  of  the  feet  arc  hoHowccI,  anij  the  t>acks  arched ;  the  heds  aie  (xilltrd 
up  by  spasm  of  the  muscles  of  the  r^Ivrs.  h 

The  contracted  muscles  feel  hard  ;  their  mti^Atvc«  vany  be  overcome  ll^| 
the  employment  of  M>me  force,  whicli  generally  gives  p;iin,  but  somrlime* 
relief,  to  the  patient,  '{'hus  the  fingers  and  thumb  nt^y  be  straightened  ;  bat 
as  soon  as  they  arc  rcleat^-d  they  again  become  Hexed  as  before.  Another 
way  of  arresting  (he  spasms  1%  by  means  of  cold.  TroiKseau  nicniions  (hu 
persons  in  whom  the  lower  limbs  are  atfected  can  often  regain  the  free  me 
of  them,  for  the  time,  by  merely  standing  with  naked  fed  on  a  »tone  lk>ori 
and  in  the  hands  and  forearms  the  same  result  can  be  brought  about  by  im- 
tnersing  them  in  cold  water. 

During  the  parox)-sms  the  affected  parts  have  their  movrtnenU  inK)> 
imi>aired.  If.  ns  is  sometimes  the  case,  the  patient  is  a  woman  nonhig 
a  child,  she  cannot  hold  it  in  her  arms.  There  is  partial  aniesthesiB,  the 
power  of  determining  the  site  and  hardness  of  objects  being  lost.  Id 
tndking,  the  sensation  experienced  is  the  same  as  if  the  feet  were  tieadioK 
Upon  a  carpet.  Pain  is  sometimes  altogether  wanting,  but  it  is  usmlly 
present  in  more  or  less  severity,  and  is  compared  to  that  which  accompaaict 
ordinary  "cramps'"  of  the  legs. 

Another  common  symptom  is  that  the  backs  of  the  hands  and  feet  becone 
slightly  tumid,  and  their  veins  a  little  prominent. 

In  from  five  to  fifteen  minutes  the  Spasm  generally  passes  off.  but  son^ 
limes  it  lasts  without  intermission  for  an  hour,  or  two  or  three  hours,  or  e»eD 
longer  siill.  As  it  subsides  sensations  of  formication  arc  ajjain  expericiKed. 
After  a  variable  interval  another  attack  commences,  and  this  goes  on  for 
several  days,  and  even  for  two  or  three  months.  Even  when  a  lonn  period_ 
had  tlapsiid  the  disease  may  return.  A  child,  whose  case  is  recorded  by  f 
Mo.ton,  w.ia  first  attacked  by  tetany  when  five  months  old,  and  had  ii< 
five  distinct  occasions,  ai  intervals  of  from  five  to  twelve  months  before  i 
leachcd  the  age  of  three  years  and  a  half.  One  of  Trousseau's  jiaiients,  | 
young  man  of  twenty-one,  had  the  disease  every  winter  for  four  years.  1' 
contractions  coming  on  every  day  during  a  |>eriod  of  two  months. 

A  curious  circumstance,  which  Trouiacau  has  pointed  out,  is  that  iD  1 
patient  affected  with  tetany  one  can  at  any  lime  bring  on  the  spastas  bj^ 
compressing  the  principal  veins  and  blood  vessels  in  the  upper  |iart  of ' 
of  the  limt^. 

The  electrical  rcbtions  of  the  motor  nerves  and  muscles  in  this  din 
have  been  investigated  fZiemssen's  "Cyclopiedia,"  xii,  p.  335)  by  Erb; 
by  some  other  German  observers,  with  the  result  that  tlie  exciiabitity  hoi 
to   faradic  and  to  galvanic  currents  has  been  found  greatly  increxted  a 
all   parts,  with  the  exception  only  of  iliose  to  which  ihe  facial  ner\e  n 
distributed. 

Cases  presenting  the  characters  that  I  have  been  describing  are  decidedlj 
of  rare  occurrence ;   I  am  not  aware  that  more  tlwn  two  or  iliree  huvc       ~ 
scnied  themselves  at  Guy's  Hospital  since  the  one  which  came  under  ihc< 
of  Dr.  MoKon  in  1870.     But  it  appears  to  me  that  a  very  common  alioi  lio 
is  really  a  minor  variety  of  tetany.      I  refer  (o  the  "carpa-[K.-dal  conit 
tions,"  or  "  turning  in"  of  the  thumbs  and  great  toes,  which  one  look^foi 
almost  as  a  matter  of  course  in  rachitic  cbtldren,  wlicoe  nerk-ou.t  centres  efti 
in  a  state  of  irritation.     Dr.  HughUugs  Jacluon,  indeed,  regards  iheK  i> 
rudimentary  forms  of  ordinary  epileptiform  convulsions;   but  siirelr  the/ 
bear  a  much  more  obvious  relation  tn  tetany.     And  I  cannot  help  thmktni; 
that  careful  observation  in  out-patient  practice  would  bring  to  light  iniei- 
mediaie  conditions  which  have  a.i  yet  escaped  notice. 

But  it  is  by  no  means  necessarily  the  case  that  in  tetany  the  spasms  art 
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Emited  to  the  rxtnnniiin.  Trousseau  describes  instances  in  which  ihc  face 
ad  trunk  were  also  affected.  In  these  cases  the  lace  bec*mc  distorted  ;  the 
eves  acquired  a  squint ;  the  sicrno-cleido-masloidei  and  the  pecloralcs  were 
rigid  ;  the  recti  abdominis  stood  up  like  lensc  coids.  The  jaws  were  firiDly 
clinched,  and  the  speech  even  was  impaired,  in  consequence  of  the  toncue 
having  become  involved.  Laryngeal  spasni  sometimes  occurred,  causing 
lividit)' and  apparent  danger  of  suffoctlion.  Febrile  disturbance  was  also 
present.  Yet.  even  in  such  severe  cases,  the  patient  would  often  gel  up ; 
and  if  an  adult,  she  would  attend  on  other  patients,  although  suffering  from 
pains  in  the  loins,  and  feeling  bruised  and  exhausted.  Sooner  or  later 
recovery  almost  invariably  took  place.  Trousseau,  indeed,  mentions  one 
instance  in  which  death  occurred  from  phthisis  during  a  relapse  of  tetany, 
and  another,  which  he  supposed  (o  have  tcnninated  £iially  within  a  few 
hours  from  its  commencement.  Dr.  Moxon  has  suggested  that  this  was 
really  a  case  of  tetanus;  but  the  hands  and  feet  were  chanclcristicaliy 
affected  ;  and  these  are  the  very  parts  which  in  that  disease  constantly  escape 
the  spasms. 

If  I  am  right  in  regarding  tonic  spasm  of  the  fingers  and  toes  as  dis- 
tinctive of  tetany,  I  think  that  we  must  also  include  under  that  head 
another  affection  of  early  life,  namely  Tritmut  ntanaterum.  This  occurs  in 
infants  within  a  week  after  birth,  and  sometimes  even  in  the  first  twelve 
aurs.  From  Dr.  West's  description  of  its  symptoms  it  appears  thai,  besides 
rismus  and  opisthotonos,  there  are  powerful  clinching  of  the  hand»,  flexion 
9f  the  feet  upon  the  ankles,  and  bending  of  the  toes ;  and  he  goes  on  to  say 
~  It  "when  the  lit  subsides  the  child  still  lies  with  its  hands  clinched,  and 
thumbs  drawn  into  the  jialm,  the  legs  ^'"K  gmcraUy  crossed,  and  the 
great  IOC  seianted  widely  from  the  others."  The  head  is  thrown  back; 
and  the  opisthotonos  continues,  although  in  a  dimini>hed  degree.  Before 
king  Ihc  little  patient  becomes  unable  to  swallow,  and  perhaps  comatose ; 
and  death  qui(-kly  ensues. 

It  may  be  thoui^iht  tlui  the  presence  of  opisthotonos  disproves  the  view 
that  1  am  dispose<l  to  take  coacerning  the  "  trismus  neonatorum."  And  it 
is  tnie  that  Trousseau  nowhere  mentions  by  name  that  symptom  as  occur- 
ring in  ic!iany.  Itut  he  does  speak  of  one  patient  as  having  all  his  muscles 
rigid,  and  being  a.s  ^tiff  a.s  \x  poker.  And  I  may  remark  tltat  in  children 
tonic  sp;ism»f  the  miiM-lcsor  the  l>ackof  the  neck  commonly  enough  occurs, 
in  association  with  the  so-called  "carpo-iiedal  contractions." 

The  relation  of  these  various  affections  to  tetany  is,  I  think,  confirmed 
t>y  their  xtiolugy.  Tlie  trismus  of  newly-born  children  was  at  one  lime 
jpl>OM»l  to  l>e  a  traumatic  tetanus,  excited  by  irritation  which  started  from 
the  umbilical  cord.  But  that  notion  was  refuted  by  tlie  subsidence  of  the 
disease  in  the  Dublin  Lying-io  Hospital,  in  conseqtience  of  the  introduction 
of  an  effective  system  of  ventilation.  Previously,  one  in  every  six  of  the 
infants  born  there  had  died  when  less  than  a  fortnight  old ;  and  nineteen 
deaths  out  of  twenty  were  due  to  trismus.  Afterward  the  ntoriality  was 
only  one  in  fifty-eight  and  a  half,  and  but  a  ninth  part  of  it  was  from  the 
disease  in  question.  I  believe  that  in  the  West  Indian  islands  it  is  still 
common,  and  also  in  St.  Kilda ;  protkably  wherever  it  occurs  it  is  due  to  a 
vitiated  state  of  the  air  in  the  lying-in  chamber.  In  London  it  must  be  of 
very  rare  occurrence,  for  Dr.  West  has  only  seen  one  case  in  this  city. 

I  have  already  remarked  that  "carpo-pcdal  contractions"  occur  chieily 
in  children  affected  with  ritketi;  and  the  same  morbid  condition  has  been 
present  in  every  <,3.ie  of  tetany  tliat  I  luve  seen.  There  could  be  no  clearer 
mdicaiion  that  tlie  hygienic  influences  have  Iwen  bad.  It  is  turious  that 
Trou.sseau  sijeaks  of  tetany  as  occurring  most  frequently  in  women  between 
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children.  One  is  irmpicd  to  think  that  there  maybe  xomelhing  !n  ihr 
rtgime  adopted  during  the  pucrpt-ral  period  by  French  physicians  wliir.h 
lowers  the  health,  and  so  hnng^  on  a  di^jxisition  to  the  disease.  Trousou, 
however,  spejik.t  or  it  as  being  the  direct  result  of  exposure  to  cotd.  The 
woman  whose  rase  he  records  as  h-iving  terminated  fatally,  had  shortly 
before  been  delivered,  and  hod  sulTered  Irom  obstinate  diarrhuca.  Un  several 
occasions  she  got  out  of  bed  in  the  night,  and  went  to  fetch  water  from  ■ 
fotiniftin  ill  the  yard  of  the  hospital ;  indeed,  she  did  this  on  the  very  night 
before  she  died.  Trousseau  described  diarrhcca  as  a  frequent  predisposing 
cause  of  iciany ;  he  had  also  seen  it  after  coterie  fever  and  aflcr  cholen. 
He  bad  met  with  instances  of  it  in  women  over  forty  years  of  age,  and  ere* 
in  adult  males. 

'llic  diagiwiis  of  tetany  is  not  difficult,  spinal  meningitis  being  the  onlf 
aJTeclion  with  which  it  is  likely  to  be  confouiMled.  Ur.  Moxon  has  pointed 
out  that  the  diseaw  which  has  been  described  as  spasmodic  ergotism,  and 
which  was  prevalent  in  certain  jiarts  of  Germany  in  the  earlier  part  of  the 
present  century,  was  wry  similar  in  its  symptoms.  1  think  that  a 
perusal  of  Mr.  Wright's  account  of  it  {"  EJ.Med.Joiint.,"  1839)  issufBcleni 
to  show  that  it  really  was  identical  with  tetany,  and  that  it  was  not  ctmed 
by  a  sjiecific  poi.^on,  but  was  merely  due  to  a  general  deterioration  of  the 
health  from  a  defective  supply  of  nutriment.  He  pomts  out  that  in  the 
eighteenth  century  a  similar  disease  occurred  in  Sweden,  which  was  (uio 
by  the  admixture  of  the  seeds  of  the  Raphanus  with  the  b«fley  on  wfaic 
the  people  lived.  ^ 

The  fr^flftwwr  which  Dr.  Moxon  adopted  in  his  case  of  tetany  consiut 
in  the  administration  of  bromide  of  potassium  in  five-grain  doses ;  in  fmr 
days  the  spasms  ceased  to  return,  and  the  child  aficrwaid  took  cod-liver 
oil  and  slci-l  wine.  I  think  there  can  be  no  quciilion  thai  such  remedies  tn 
to  be  preferred  to  bleeding  and  cupping  as  suggested  by  Trousseau.  Indeed, 
that  writer  himself  makes  an  exception  for  weakly  and  debilitated  «ubjctts, 
for  whom  he  recommends  quinine  with  small  doses  of  opium  or  bcUadofia 
In  very  severe  eases  he  snv\  that  the  inhalation  of  chlorofotro  has  sometiaia 
^ven  marked  relief.  He  also  mentions  a  case  which  Aran  cured  by  apply- 
mg  to  the  affected  parts  piece?  of  linen  soaked  in  chloroform,  and  kcp*  ia 
position  by  a  few  turns  of  a  bandage. 

Tetanus. — We  now  come  to  a  disease  the  hislory  of  which  dates 
to  Hippocrates,  who  knew  il  by  its  present  name  {-l^avue,  (tota 
Greek  verb  n/.m,  I  stretch).  Indeed,  so  completely  has  the  eonceplioo  of" 
tonic  spasm  become  identified  with  this  affection  tliai  physiologists  coip- 
monly  speak  of  a  rigid  slate  of  the  mu^-les  as  "tetanic,"  or  even  as  1 
"  tetanus,"  whatever  may  be  its  cause.  Fhj'sicians,  on  the  other  hand,  new 
recognize  as  entirely  distitirt  several  neuroses  which  arc  all  attended  wilh 
this  symptom.  Thus  we  have  h)-slerical  conliaclion  of  the  limbs,  certain 
reflex  disorders  (especially  a  fomi  of  trismus  and  tonic  wry  neck),  and. 
lastly,  the  complaint  just  described  under  the  allied  name  of  tetany,  aad 
(he  scope  of  which  I  have  ventured  to  enlarge  by  asstgniuK  to  it  a  group  of 
cases  hitherto  described  under  the  title  of  iriimHt  ttt«aatomm.  Evtdentlf.j 
therefore,  something  more  than  the  mere  presence  of  a  {nnicular  kindi 
spasm  is  al  the  present  time  required  to  characienxe  tetantis.  And 
further  elements  of  its  delininon  are  found  in  the  seat  of  the  conii 
lions  and  in  the  certain  more  or  less  regular  order  in  whidi  ihcy  deve 
themselves. 

Symptoms. — In  the  immense  majority  of  esses  letanm  begins  us  a  stifliic« 
or  rigidity  of  cerUin  muscles  of  the  face  or  neck.  Very  i-ommonly  tho»r 
first  affected  are  the  rD.-is*eteTE  and  the  other  muscles  of  nustication  -,  ibe 
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coneequcnt  inability  to  separate  the  teeth  freely  i*.  known  as  tritmut,  and  has 
given  lo  the  disease  the  common  English  name  of  "  lockjaw."  Sometimes, 
however,  the  earliest  symptom  is  a  ■■stilt  neck,"  which  the  patient  for  a 
linvc  regards  as  qviiie  uniniportanl.  Or,  as  m  a  little  girl,  who  some  years 
ago  died  in  Guy's  Hospital,  it  may  be  a  peculiar  grinning  expression  of  the 
face  ;  hoT  mother  found  fault  with  her  for  it  until  she  explained  thai  she 
€Otild  not  help  it ;  soon  afterward  she  became  nearly  choked  in  attempting 
to  swallow  some  food.  I'hc  disca^^e  is  often  first  discovered  when  the  patient 
wakes  up  in  the  morning.  As  a  rule,  it  is  preceded  by  a  wound,  or  by  an 
injary  of  some  sort,  which  may  or  may  not  have  been  sufficiently  severe  to 
require  surgical  treatment.  Sometimes,  before  the  tetanus  sets  in,  darting 
psins  are  complained  of  in  the  injured  part,  which  may  shoot  up  the  limb  1 
there  arc  'our  instances  of  this  amonj;  sfventy-two  cases  which  were  collected 
from  our  books  for  the  "Gvy's  Hosptlal  Reports''  in  1857,  by  the  late  Mr. 
Ptdand.  Sometimes,  again,  it  is  said  lo  be  ushered  m  by  rigors,  but  in 
general  there  arc  no  prodromala  whatever. 

Now  and  ihen  it  happens  that  the  trismus  and  other  early  symptoms,  after 
lasting  a  few  days  subside  ;  the  disease  may  then  be  said  to  alwrt.  Much 
more  frequently  the  ionic  spasm  increases  and  spreads  to  the  muscles  of  the 
tnin):,  and  to  al  least  the  upper  parts  of  the  limbs.  The  patieni's  aspect  is 
then  very  remarkable.  The  face  may  be  described  as  having  an  unnaturally 
ajted  appearance,  the  forehead  being  wrinkled  and  the  features  coniracled 
and  drawn.  The  angles  of  the  mouih  are  wide  a|>art,  and  the  lips  are 
stretched  over  the  closed  teeth,  ao  as  lo  produce  a  fixed  smile,  which  is  known 
u  risus  sardomtut,  and  is  al  once  seen  not  to  be  iodicaiive  of  any  pleasur- 
able feeling.  The  alx  nasi  are  thrown  outward,  and  the  naso-labial  furrows 
are  exa;tgcTated.  The  eyelids  are  half  <-loacd,  bul  the  eyes  are  said  to  have 
a  tiarinft  exprewion,  although  their  muscles  arc  seldom,  if  ever,  affected  by 
the  cramp.  The  jaws  may  be  so  firmly  clinched  ihat  not  even  a  (laper  knife 
<aw  be  wedfjcd  in  between  the  Iceih,  or.  jwrhaps.  ihey  can  still  be  separated 
a  little  way  from  one  anoihcr.  The  substance  of  the  lon;;ue  seems  noi  to  be 
oFlen  involved  in  the  spasm.  The  body  is  rigid,  and  it  is  almost  always 
curved,  so  ihal  the  back  forms  a  deep  hollow,  Tliu*  the  occiput  is  buried 
in  the  pillow,  and  the  throat  ts  siretrhed  upwani.  If  the  (Kiiienl  were 
ID  attempt  to  lie  straight,  his  fruinc  would  Im  found  an-hed  anil  supported 
upon  the  head  and  the  heels.  Tim  condition  i.s  railed  ofisth<rlonos.  At 
the  same  time  the  chest  is,  of  <:oune,  thrown  forward,  and  it  is  more  or 
lew  fixed  in  a  stale  of  expimlion,  while  the  abdomen  vt.  flat  or  sunken. 
The  ten\i(iii  of  the  affected  musclex  is  obvious  lo  Ihe  loach  and  sight ; 
ihiK  is  |iarlit-ularly  the  case  with  the  recti  abdominis,  which  are  often 
detcrilted  as  feeling  "as  hard  as  boards,"  and  which,  in  percons  who  are 
not  too  fat,  stand  out  in  knotly  m.isjtes  through  the  integuinenis.  Sometimes 
their  Itltres  give  way,  and  blood  is  exlravasaicd  so  as  to  form  a  rounded 
swcltinf:  on  one  aide  of  the  linea  alba.  The  iiml»  are  commonly  extended, 
and  there  may  be  a  marked  stilfnevt  of  the  shoulders  and  hips,  and  even  of 
Ihe  clbowH  and  knees.  But  beyond  a  little  undue  resistance  to  pasiive 
ItcxioR  of  the  wristK,  one  does  nol  generally  notice  any  iropairmcni  of  the 
movemenis  of  the  hands  or  fingers.  I  have  notes  of  bul  one  case  in  which 
I  find  it  re<orded  that  the  sole*  of  ihe  feet  were  arched  and  the  extensor 
ndon't  im  their  dorsal  surfaces  rigid. 
Vto\\\  an  early  period  of  ihe  <liw:a.se  there  is  pain  resembling  lhal  which  is 

'experiemed  in  a  limb  alfecled  with  cramp,  and  one  of  the  firM  symptom*  is 
often  an  acute  pain  at  the  lower  [>an  of  the  sIcrDnm,  piercing  through  to 
the  liack  ;  thi*  is  »uppo!>ed  to  be  due  to  spasm  of  the  db[)hragm.     There 

jnay  al^o  be  a  sense  of  oppression,  of  dtsirens,  from  emhan%nmenl  of  the 
ithin^,  and  the  name  cause  nuy  render  the  voice  feeble,  or  even  reduce 
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it  to  a  whisper.     The  pati*rnt  '»  frequently  tinahle  to  miclnrate,  in 
qucncf  of  ihc  rigidity  of  hi*  aliiiomiiial  iiitisrlw, 

Aeeonling  to  Rose,  of  Ziirich,  many  (uwes  of  letantis  end  fatally  wilhnul 
being  attended  by  any  sympionm  twyond  those  which  have  been  «lrr«iJy 
detcrilK-d,  but  in  a  much  lai^^  number  the  «p>uin«  tindcrgo  aggravalinn 
from  lime  (o  time,  at  longer  or  ihorter  intrr^Rlit;  dnnng  these  jiamxynnw, 
which  last  from  ^  few  second*  to  three  or  four  mirnncs,  the  asfK-ct  of  ibe 
patient  may  be  fiighlftii.  The  conlruclion  of  the  feamrcs  and  Ihc  opirtho 
tonos  are  greatly  augmented.  The  tongue  in  often  caught  between  the  Ireth 
and  is  severely  bitten.  The  fecc  and  even  the  hand;  become  liv-id  from 
inicrference  with  the  respiration.  It  is  «aid  that  clonic  conlractioi»  of 
muscles  may  in  some  caxcs  be  observed.  The  lutroxysms  sonrtclimes 
to  arise  spontaneously  ;  sometimes  they  are  ob\-tousiy  reflex,  bcine  brou^ 
on  by  a  touch  from  another  person,  a  driiughi  of  cold  air,  a  suddrn  noae, 
or  even  some  voluntary  effort,  such  as  the  attempt  to  turn  rmind.  to  speak, 
or  to  swallow.  Bauer  remarks  that  they  cannot  always  be  excited  by  the 
Application  of  a  stimulus  for  the  purpose,  particularly  if  the  patient  expc<:ts 
it,  so  that,  for  example,  the  prick  of  a  needle  may  be  incfTectual  to  elkit 
them.  They  arc  generally  attended  with  a  great  increase  in  the  pain,  which 
may  amount  to  ihc  most  extreme  angubh.  Sir  Gillien  Blanc,  however,  met 
with  a  case  tn  which,  although  it  terminated  fatally,  ttvcie  was  naerely  a  son 
of  linRling  sensation  of  rather  a  pleasurable  kind. 

Sleep  is  (;*^nerally  absent  from  an  early  period  of  tetanus,  but  a  ca» 
related  by  Sir  Thomas  Watson  shows  that  when  the  patient  doea  fall  adtvf> 
the  tonic  spasm  ceases  for  the  time,  even  the  abdominal  muscles  becoming 
petfetily  soft  and  yielding,  but  instantly  resuming  their  contracted  state  » 
soon  as  he  is  awakened.  The  mind  is  perfectly  clear  and  unclouded  ;  only 
when  the  fatal  tenni  nation  is  near  at  hand  is  there  sometimes  a  Hi  tie  deliriuta. 

I'he  pulse  is  at  first  natural,  but  toward  the  last  it  becomes  very  rapid 
perhaps  160  or  200  in  the  minute. 

It  vtas  long  a  disputed  question  whether  Ihc  disease  b  attended  with  (em. 
Olivrvations  made  during  the  last  few  yean  have  shown  tlunl  the  lemitera 
may  l>e  normal  throuKhoul  the  whole  course  of  even  the  most  a<*ute 
severe  caset.  On  the  other  hand,  in  those  which  are  compiirativcly  st< 
in  their  progrevi,  the  thermometer  umetimes  indicates  103°  or  103"  without 
there  being  any  discoverable  catise  for  it  in  an  inltamcd  stale  of  a  vtouimI  or 
in  .-my  other  complication.  And,  before  death,  hyperpyrexia  snmelimo 
rapidly  develops  itself,  temperatures  of  110°  or  111*  being  rejtistcrcd.  The 
sugge*tion  lias  been  made  that  the  heat  is  then  evolved  by  the  mitKuUt 
contractions  ihemtelves,  especially  since  in  tonic  spasms  no  "exlenul 
work  "  is  ]>erfurtned.  But  in  reality  only  a  very  small  part  of  the  rise  cooli) 
be  accounted  for  in  this  way,  and  its  great  height  must  be  a.icribcd  to 
disturbance  of  a  central  regulating  macninery,  exactly  as  when  the  tame 
thing  occura  in  a  <-j»m  of  fractured  spine,  or  of  cei%bra)  hemorrh.ngCi  or  of 
the  s/a/us  epiUpticHt.  A  further  |>oini  is  that  tetanus  is  among  the  ft* 
diseases  in  which  the  temperature  has  lieen  otuer^'ed  to  rise  one  or  two 
degrees  after  death ;  the  heat  has  then  been  supposed  tn  be  derived  from 
the  solidification  of  the  rous<:les  in  rigsr  mortis.  This  exptaivation,  ho* 
ever,  does  not  seem  to  lie  quite  lati^factory,  for,  atihoitgh  the  |)ost-mnrie«) 
rigidity  is  said  to  begin  early  and  ulito  to  last  longer  than  usual,  there 
appears  to  he  an  interval  of  relaxation  from  the  vital  spasm  before  it 
sets  in. 

In  severe  cases  the  skin  in  generally  bathed  in  sweat;  an  eruption  of 
xudamtna  is  not  infrequently  prew;nt.  \>t.  Wilks  has  recorded  in  the  "Gwj't 
Hoif>ilal  Reports"  for  187a  an  insLnnce  in  which  the  {lenpiration  from  tbe 
forehead  gave  to  while  linen  clothes  a  reddish  sUin,  which  looked  as  if  it 
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were  rltie  to  the  pretenra  of  tilood,  but  which  was  found  by  T)r.  Sterenion  to 
have  difTi^rent  (rhcmical  (Koiicrtic*. 

Variflifs. — But  tlw  symptoms  of  triantis  sometimes  deviate  fr(>in  the 
ordinatr  t)-[>e.  Until  rect-nily,  and.  from  the  most  ancient  times,  scver-il  dis- 
tinct forms  of  it  havi-  lie«n  described.  Writers  have  snid  that  the  body  may 
be  aichcd  fomatd  instead  of  Iwitkn-^rd  ;  the  head  and  the  knees  meeting  in 
front  of  the  chest.  Aretasus  knew  this  bv  the  name  of  fmprdsihotpnos.  And 
in  another  variety,  for  which  Ihc  aami: p/nirotfnflt>tiu!  ha^  heen  invented,  the 
curve  has  been  described  as  directed  toward  one  (^ide.  lint  it  has  long  been 
known  that  in  comjiarimn  with  opisthotonos  they  arc  exceedingly  infrequent ; 
and  it  is  very  inconvenient  to  make  of  them  so  many  separate  kinds  of 
tetanus.  Indeed,  Row  has  lately  maintained  thai  they  arc  in  reality  ne^'cr 
fircn  in  this  disease,  although  he  admits  chat  they  may  occur  in  hysteria. 
The  l-'rcnrh  military  surgeon,  Larrey,  hafi  been  the  great  authority  for 
empTostholonot ;  but  Rom  shows  by  detailed  criticism  that  none  of  his  case* 
belongx'd  to  any  but  a  very  mild  form  of  tetanus,  so  that  it  certainly  scetiu 
pofsiblc  for  mistakes  to  have  been  m^dr  as  to  the  significance  of  a.  position 
of  the  body  which  is,  alter  all,  generally  adopted  by  patients  stilTcring  under 
irritation  of  the  nervous  centres  ;  and  ihc  more  so  since  harrey  cntcrt.iined 
the  notion,  which  is  certainly  nilhout  foundation,  that  the  distribution  of 
the  spAsms  varied  according  as  the  wound  which  caused  the  tetanus  was  in 
front  or  behind. 

In  1870.  however,  a  woman,  aged  forty,  died  in  Guy's  Hmqiital,  of  this 
disease,  in  whom  il  is  said  that  "the  anterior  muBclcs  were  mainly  alTectcd. 
llM're  being  i  condition  of  emprosihotonos." 

TTicrc  is  one  abcrrani  variety  of  teLanus,  in  whith  the  earliest  symptom  of 
all  is  a  sp-ismodic  affection  of  the  muscles  of  the  part  originally  injured,  and 
in  which  the  paroxysms,  when  they  set  in,  alfect  those  muscles  far  more  than 
any  others.  Such  a  case  was  recorded  by  the  laic  Mr.  Key  in  the  3d  volume 
of  the  "  Guy's  Jioipilal Report}."  I  once  saw  a  well-marked  instance  of  the 
same  kind. 

An  occasional  complication  of  tetanus,  to  which  Rose  has  drawn  aiicn- 
lion.  is  facial  paralysis.  In  1S71  a  woman  died  in  Guy's,  under  Mr.  Poland, 
in  whom  this  symptom  was  present  on  the  left  side,  and  whose  ocular 
muscles  were  also  affected  in  a  strange  way,  the  left  eye  being  immovable, 
turned  upward  and  outward,  while  the  right  une  was  as  rigidly  set  straight 
forward.  Neither  meningitis  nor  any  lesion  of  the  brain  itself  was  dis- 
covered at  the  autopsy.  The  original  accident  wa»  a  fracture  of  the  orbital 
plate  of  the  frontal  bone,  cause<l  by  the  point  of  an  umbrella.  Tl)is  corres- 
ponds with  a  statement  of  Rose's,  that  the  starting  point  of  the  tetanus  in 
such  cases  is  always  within  the  distribution  of  the  facial  nerve  ;  he  supjwses 
that  the  trunk  of  the  nerve  becomes  swollen,  and  is  compressed  within  the 
bony  canal  throdgh  which  it  has  to  p3.«.  If  this  view  is  correct,  the  symp. 
torn  in<|ue&tion  affords  a  proof  of  the  oicutrence  of  an  "  ascending  neuritis" 
in  tetanus,  and  is  thus  of  very  great  theoretical  interest.  Indeed,  in  some 
few  eaics,  nerte  trunks  are  said  to  have  been  found  reddened  and  swollen 
in  part»  of  their  course  from  the  sciI  of  injury  up  to  the  end  ;  but  as  such 
changes  are  often  not  to  be  discovered,  it  has  been  considered  doubtful 
whether  much  impiiriaoce  is  to  be  attached  to  them. 

jf.lwlogy. — In  reference  to  the  tausei  of  the  disease  I  do  not  propose  to 
enter  upon  various  questions  which  arc  fully  discussed  in  surgical  works, 
as  to  how  far  the  liability  to  it  is  influenced  by  the  scat  or  the  extent  of  ao 
injury,  by  the  healthy  or  unhealthy  state  of  the  lacerated  structures,  or  by 
the  introduction  of  foreign  bodies.  But  it  is  important  for  the  physician  to  be 
abve  to  the  fact  that  it  often  fuUows  very  slight  cuts  and  trifling  abrasions, 
whicli  are  apt  to  be  altogether  forgotten  by  the  patient  and  overlooked.   Rose 
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ays  thai  nearly  half  of  his  cases  ven  sent  into  the  hoKfHtnl  a«  tmcs  of  i 
matium  or  of  some  internal  disease.  Instances  have  been  rciottled  in  whirh 
it  has  apparently  been  set  tip  by  the  extraction  of  a  tooth,  l>y  ventwnion, 
by  the  application  of  a  blister  or  a  cupping  glass  or  a  setun,  ijy  the  ■'tiiiR  of 
a  hec,  and  l>y  n  cut  from  a  whip.  It  has  now  and  then  been  nVtsei-Fe<l  aft« 
simple  fnnlures  of  the  limbs,  or  after  blows  or  falls  upon  the  bark  of  llie 
n<Tl;,  without  any  breach  of  sviifacc.  In  i860,  a  girl,  aged  five,  died  in 
Ciuy'«  Hospital,  who  on  the  day  before  she  was  attacked  by  the  diseute  had 
had  a  fall,  in  which  she  wn.s  said  to  have  slightly  straiiK-d  her  tnrk  and 
grazed  her  elbow.  Three  other  patients  showed,  one  a  slight  scar  over  the 
knee,  another  a  small  sore  on  the  tlbow,  and  the  third  a  little  scab  with  pw 
beneath  it  at  the  elbow,  io  addition  to  a  cicatrix  half  an  inch  long  on  the 
forearm,  due  to  a  cut  received  about  six  weeks  previously.  In  1873  a  \x>r 
was  admitted  under  my  care  in  whom  slilTncssof  the  neck  and  jaws  hul 
come  on  four  or  five  da)'s  after  (he  healing  Up  of  a  small  "  gathenng  '*  on 
one  big  toe,  due  to  irritation  from  a  small  nail  in  his  boot.  The  patent 
recovered.  Again,  tetanus  has  sometimes  occurred  soon  after  partnrilioa 
or  abonioi).  In  one  c.isc  which  was  observed  at  Guy*s,  in  1870,  no  nnte 
for  it  could  be  discovered  except  a  prolapsed  and  excoriated  condition  of  tlw 
cervix  uteri.  Whether  it  is  ever  due  to  any  lesion  of  an  internal  vikih. 
or  to  the  presence  of  worms  in  the  intestines,  appeals  to  be  exceedin^lf 
doubtful. 

It  is  remarkable  that  in  only  two  of  our  cases,  in  which  the  disease  bat 
appeared  to  be  referable  to  3  trifling  injury,  has  there  beeti  reason  to  suppose 
that  cold  played  any  pan  in  its  aetiology.  One  was  in  a  patient  of  mine  who. 
besides  having  a  festering  sore  on  the  elbow,  had  got  wet  through  in  ■  shower 
of  rain  three  days  before  the  tetanus  set  in  ;  this.  Derhaps.  afTcclcd  biro  (br 
more  because  his  work  was  behind  the  ovens  at  a  biscuit  nunubctory.  The 
other  was  in  a  man  under  Mr.  Bryant,  who  hs"l  •*»<!  a  slight  scratch  on  ibc 
little  hngcr,  which  soon  healed  up;  he  also  was  exposed  to  wet  two  dayi 
before  being  attacked  with  atilTneas  between  his  slioulders.  Nor  do  I 
know  that  any  observations  have  ever  been  made  at  Guy's  tending  10  sham 
that  tetanus  is  more  apt  to  occur  in  those  surgical  patients  who  lie  near  as 
open  window.  Yet  it  seems  to  be  an  csiabli^ied  fact  that  in  son>e  eases  is 
which  the  affection  is  clearly  Iraccahle  to  a  severe  wound  it  is.  nevertheless, 
also  due,  in  part,  to  changes  of  (empemturc.  Army  surgeons  have  often 
noted  that  after  a  battle  the  wounded  are  especially  apt  to  be  attacked  by 
it  when  they  lie  in  tents  on  a  damp  surface,  or  when  cold  nights  cootract 
with  hot  days.  And  it  would  seem  that  the  liability  to  exposure  to  draughts 
in  tropical  climates  is  the  best  reason  that  can  be  assigned  for  the  frequency 
with  which,  as  is  well  known,  the  disease  follows  all  sorts  of  injuHes  among 
the  colored  populations  of  the  East  and  West  Indies. 

So,  also,  there  appears  to  be  no  doubt  that  cold  sometimes  gis'es  rite 
tetanus  directly  in  persons  who  have  received  no  injury  whatever.  On  Jn 
17th,  1863.  a  man  sat  in  a  draught,  and  afterward  felt  a  stiffness  in  bu 
limbs;  this  continued  during  the  iSch  and  the  19th;  on  the  loth  ttwre 
m.irked  tetanic  symptoms  set  in.  and  he  came  to  Guy's  Hospital  and  was 
admitted;  at  7  a.  m.,  on  the  aist.  he  had  a  severe  paroxysm  affecting  bb 
chest,  in  which  he  died.  Another  patient,  in  1869,  had  got  his  feci  wet  the 
day  before  the  disease  began,  Sir  Thomas  Watson  cites  a  case  of  Dr. 
Gregory's,  that  of  a  man  who.  "  having  fallen  asleep  in  moist  grass,  awoke 
with  a.  stilf  neck,  which  afterward  went  on  into  regular  tetanus." 

But  it  now  and   then    happens   that   not  even  this  cause  can  with 
plausibility  be  assigned  to  it,  and  that  its  occurrence  remains  alte 
inexplicable  in  the  present  state  of  out  knowledge.     I  find  notes  of 
such  caxcs  which  have  ended  fatally  in  our  wards  between  1S63  and  1575. 
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Whenever  ihe  diseoM  ariiteii  independenllj^  of  an  inhir)' — wheihtT  it  is 
traceable  to  cold  or  wet — it  i.s  cominonty  utlkd  "  idiopalliic,"  lo  di.stinpii.th 
it  from  the  oixlinury  *'  traumatic  "  letumix. 

On  tius  whole,  telantis  i.s  more  common  in  men  than  in  women  ;  in  voung 
penons  than  in  thrKse  who  huvc  ]ia.vu:d  the  middle  period  of  life;  m  the 
TotMist  and  the  healthy  thsn  in  those  who  are  weakl)*  or  diseatied. 

Pathology. — Until  within  the  Ixit  feu-  yeari  juithokigi.tiK  have  l>ecn  gene- 
rally agreed  ax  lo  the  ul»ence  of  any  ron!i:denilile  chan^'ei  in  the  nervous 
centres  ii:  lelanus.  Itut  in  1865  Mr.  I^ckhart  Clarke  recorded  in  the  "Afal.- 
Chir.  Triiitsadiant,"  M)ine<iaae!i  in  which  he  l>elieved  that  he  hati  lii'St-overcd 
"  areas  of  fluid,  or  of  granular  disintegration."  both  in  the  gray  matter  and  in 
tbe  while  columns  uf  theeord.  Similar  otucrvat ions  were  afterward  made  by 
Dr.  Dickin.-ton,  who,  however,  considered  (hat  Ihe  morliid  material  which  he 
found  in  the  umc  .structures,  and  which  clo^ly  surrounded  the  I) lood  vessels, 
«n  Rn  rxiidalion.  Still  more  recently  Dr.  Joseph  Coats,  of  Gla.sgow,  has 
deiDOT»t rated  like  upjicarances  in  the  bulb  and  the  pons.  All  ihoc  path- 
ologists also  lay).lmson  the  coniicstcd  stale  of  the  blood  vessels,  but  that 
bod  long  vl%o  been  noiired,and  had  been  shown  to  be  of  no  real  significance, 
being  atiribuiable  cither  to  the  mode  of  death  or  to  cadaveric  hypostasis. 
The  question  whether  any  greater  tmixirtance  is  to  be  attached  to  the 
supposed  Ic&ions  alKivc  referred  lo  is  one  which  has  Mill  to  be  ftinher 
discussed,  and  in  relation  to  ^eve^al  other  diseases  as  well  as  tetanus.  But 
whatever  tontlusion  may  be  arrived  at,  there  arc  obvious  difficulties  in 
twinging  wch  morbid  changes  to  b:ar  in  any  way  upon  Ihc  jwihology  of  the 
hilcT  affection.  The  Ihcory  suggested  by  Mr.  Clarke  himself  was  lather 
complex,  tie  sup(>oscd  that  the  primary  affeclion  of  Ihe  cord  was  a 
"  bypcramic  and  tnoibid  slate  "  of  the  blood  vessels,  due  either  to  direct 
extension  along  the  injiircd  nerves  (a  nturius  migrant)  or  lo  reflex  action 
excited  upon  the  spinal  vessels  from  the  periphery.  The  hy|>cra;mia,  he 
thought,  caused  the  lesions  which  he  diMOvered,  and  Ihe  two  together 
induced  an  abnormal  excitability  of  the  gr^y  matter  which,  in  its  turn, 
originated  the  tetanic  s{M.snis  under  [leniisicnt  irritalion  from  the  peripheral 
nerves.  It  is  evident  that  on  ihis  view  of  ihe  matter  the  lesions,  even  if 
they  arc  present,  form  a  comparalivcly  unimjMirlant  link  in  the  chain  of 
caiualion.  For  my  own  |jarl,  1  doubt  whether  we  can,  at  the  present  time, 
form  any  clearer  conception  of  the  action  of  tetanus  than  of  any  other 
Dembcr  of  the  group  of  »|)a.>ii«odic  ncuruies  to  which  il  seems  to  belong. 

I>iopwiu. — This  IK  seldom  difliciilL  It  is  only  at  the  very  com- 
nencement  of  a  trismus  from  dental  irrtiation  that  one  could  mistake  it 
for  a  dangerous  "  lockjaw."  Rose  says  that  even  at  the  earliest  period  of 
tetanus  he  has  always  been  able  to  discover  a  certain  degree  of  stiffness  of 
the  back  of  the  neck,  thejiutient  Iwing  unable  to  bring  the  thin  freely  down 
to  touch  the  chesl.  Another  practical  AUggestiun  of  his  is  that  by  introducing 
oae's  finger  into  the  patient's  buccal  cavity  on  each  side  one  can  feel  ihe 
hard  edge  of  a  rigid  masseter  much  more  distinctly  than  from  outside  the 
cheek.  An  inability  to  ojien  the  jawH,  dq>endent  u])un  a  chronic  affection  of 
the  tcmpoTo- maxillary  joints,  is  in  this  way  ea.sily  distinguished  from  all 
forms  of  tri.^mus. 

A  full y-dcvcl  oped  tetanus  is  sometimes  simulated  by  hysleria.  Sir 
Tbomis  Watson  mentions  an  instance  of  this  kind  in  a  giri,  who  "would  all 
•t  once  be  drawn  into  a  position  such  that  the  top  of  her  head  and  her  feel 
alone  supported  her,  while  her  body  was  bent  backward  like  a  bow  ;  then, 
after  a  time,  with  equal  suddenness,  the  opponile  position  was  assumed, 
her  forehead  and  her  knees  being  brought  together."  His  siatcineni,  I 
t>clievc,  suggests  the  criterion  which  is  applicable  to  all  cases  of  this 
kind ;  tuunely,   the   irregular  and  inconsistent   nature  of   the   symptoms. 
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Another  afTection  which  has  perhaps  to  be  considered  u 
Ac3sewhich  U  given  in  Reynolds'  "  System"  as  a  typical  euTr 
dUr.-t»e  would  sho«-  tliat  (he^  may  resembli;  one  another  vrry  cl 
could  nc^epi  the  interpretation  of  it  without  qu«tkin  ;  hut  1 « 
sgrve  with  Or.  Muxon  that,  after  all,  it  may  have  really  been  i 
tetanus. 

When  I  dencritie  hydrophohta,  I  shall  have  to  mention  thi 
complicated  with  S|iaiim!>  Hlte  thou  uf  tetanus. 

The  mtnt  imgtortant  point  of  all  i«  that  one  should  not  _ 
dUej^ie  the  effect*  of  tl»e  poiaons  strychnia  and  lirucia,  or 
slanre*  from  whirh  thoM  alkaloids  are  derived.  A  boy.  age 
brought  into  Guy's  under  my  care  at  9  a.m.  one  moroing. 
Opisthotonos,  and  from  hpa.Hni«  of  the  respiratory  mtttcles.  so  I 
almost  ceased  to  breathe  and  had  a  sense  of  immedtatcly  imp 
He  was  employed  in  a  druggist's  shop,  and  he  confc 
7.40  A.M.  nnd  8.30  he  ^icketlup  some  black  siafT  (aflerwailj 
be  exiturl  of  nux  vomica)  and  put  it  into  his  mouth  for  lia 
found  it  bitter,  when  he  sjat  out  as  much  of  it  »  he  could.| 
his  spine  gave  him  relief  From  svme  urine  posted  at  i .  >o  p.  1 
succeeded  in  obtaining  the  color  reactions  of  strychnia 
that  time  his  symptoms  hod  iJosned  olT,  and  be  was  duel 
hospital  a  few  days  later.  The  chamctcrtttic  fejitires  of  sncl 
suddenness  with  which  opisthotonos  and  the  most  violent  gem 
in,  the  absrnceof  persistent  rigidity  of  the  affericd  miisclnduhn 
(so  that  the  mouth  can  lie  freely  opened),  the  fact  that  1 
involved,  and  the  rapid  dt-ath  or  rccovcrywhich  ensues  Evei 
should  be  sdminislea-d  in  nnall  dorses  rcpcjied  at  frcquetit  i 
is  no  reason  to  supptue  that  the  progmsivc  dcvelopmentjj 
tetanus  would  be  emulated. 

J-'ii/j/  EvtHt. — As  a  rule,  tetanic  ends  Estally  between 
seventh  days.  The  occurrence  of  death  within  twenty-fou^ 
commtncemcnl  of  the  dneise  is  very  infri'iiiienc.  Ama 
seventy-two  cases  there  were  only  two  mslances  of  it ;  one  _ 
man  who  was  attacked  six  days  after  ad miuioo  with  a  comfl 
of  the  leg,  died  in  nineteen  hour«  ;  the  oiIht,  a  girl  who  hsd  b< 
said  to  have  lived  only  four  01  6vc  houtti.  The  most  qu»< 
record  would  be  one  of  a  negro  servant  who  lacenM 
breaking  b  china  dish,  and  who  was  almost  instantly 
sions  and  died  in  a  quaner  of  an  hour,  but  Sit  Thomaa 
he  cites  it,  expresses  a  doubt  as  to  whether  thb  can 
genuine  example  of  tetanus.  In  most  instances  death  occ 
paroxysm  which  surpasses  all  previous  ones  in  severity,  lu 
rally  sujiposcd  to  be-  spasm  of  the  diaphragm  or  of  otb| 
muscles,  or  perhaps  of  those  which  close  the  (glottis.  Mr.  M 
that  in  one  of  his  coses  the  heart's  action  continued  lot  a  ri| 
.the  breathing  had  ceai«d.     In  1875  I  had  a  patient  uodd 
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poeed  that  in  caws  of  ihia  kind  the  wnii-icles  uc  seized  with  spasms.  Stress 
his  been  laid  on  Ibc  fad  thai  oq  post-mortem  examiiiaiion  the  heart  is  ofieo 
Ibund  closely  coniiactcd,  but  it  has  been  forgotten  that  this  is  iu  all  pro- 
bability merely  the  result  of  rigor  mortis.  Rose  *j>eaks  Mrongly  in  fevor  of 
the  view  that  the  real  cause  of  death  h  cardim-  pKtralyiiis ;  he  thinks  thai  the 
rauKular  contractions  oppose  a  re&istance  to  the  eirtuUtion  through  the 
arteTtcs  which  the  ccDlral  organ  is  unable  to  aven:ouie. 

Lastly,  there  are  cases  in  which  life  is  prolonged  for  three  or  four  weeks, 
but  which  yet  ultimately  prove  fatal.  The  cause  of  death  is  then  geoerally 
exhaustion.  Sometimes  the  spasms  have  altogether  subsided,  so  that  the 
patient  is  thought  to  be  in  a  fair  way  toward  recovery,  although  he  is 
excessively  weak  and  emaciated  and  proitrate,  with  sunken  features  and  a 
scarcely  perceptible  puUc.  Larrey  is  said  to  have  referred  such  cases  to 
starvation,  in  consequence  of  the  diRiculty  of  getting  food  into  the  stotnacfa 
during  the  acute  stage  of  the  disease.  Rose  thinks  that  the  patient  often 
really  succumbs  to  a  slight  return  of  sjuiMn  which  is  so  little  marked  as  to 
escape  notice.  Among  the  cases  collected  by  Mr.  Poland  there  are  two 
which  proved  fatal  iluring  a  parox}-sin  a.i  late  a.-i  the  twenty-tirst  or  the 
twenty-second  day,  and  iwo  others  in  which  death  wa-s  referred  to  exhaustion 
on  the  sixteenth  and  the  thirty-set^ond  days  m[)ectively. 

ComraUtctHce. — When  recovery  from  letaniis  lakes  place,  a  certain  degree 
of  stifTnest  of  the  muscles  often  remain.t  lor  a  con.iiderable  time,  and  very 
sJowly  passes  off.  Mr.  Poland  nicnttuns  a  case  in  which  there  was  Mill  some 
stilTneiA  of  the  jaws  after  a  year  hiid  eh|)Ne<l.  In  1871  Mr.  GoldingBird  had 
a  boy  under  his  care  in  Guy's,  in  whom  the  :t{)iunis  la.sled  for  fifty-one  days, 
and  even  after  they  had  sulisided  hii  limln  still  remained  rigitllv  Hexed,  and 
lie  l>ecarae  exceedingly  emaciated  and  had  IkiI  wtck,  so  that,  allhough  he  wan 
fluateil  on  a  bath  of  water,  he  uUiniately  died  on  tlie  one  hundred  and 
seventh  day. 

Cfurte. — Hitherto  I  have  avoided  describing  Mrpaiaiely  an  acute  and  a 
chronic  furni  of  tetanux,  and,  although  almost  all  writers  recognixe  tliis  dis~ 
tinction,  they  generally  .idmit  that  nii  aitual  tine  of  demarcation  can  be 
drawn.  It  is  true  that  when  a  ^eriei  of  com-*  are  arranged  in  groups  accord- 
ing to  the  length  of  lime  which  hapjicncd  10  elapie  between  the  injury  and 
the  onset  of  irlMnus  or  of  stitfne^»  of  neck,  a  rapidly  fatal  lenninaiion  is 
(bund  to  occnr  more  freituently  in  those  in  which  the  irismtu  i*  early  than  in 
those  in  which  it  u  tale.  .^  similar  difference  in  intcn»ily,  although  not  so 
marked,  »ecnis  to  be  observable  in  r^tes  in  which  the  primary  le%ion  n.  exten- 
sive and  K^vere,  as  comjiarcd  with  lho«e  in  which  it  i$  flight.  It  U  therefore 
not  MirpriMng  th.il  iruiances  of  ■'  idiopathic  "  tetanus  should,  as  a  nile,  be 
IcM  urgent  in  their  symptoms  than  ihoK  which  arc  of  "  traumatic  "  origin, 
and  uncc  the  subsidence  of  the  dUca«e,  in  those  ca»e*  which  recover,  is  never 
otherwise  than  gradual,  one  cjin  understand  how  it  has  come  to  paw  that  the 
idea  of  chronic  tetanus  has  become  associated  not  only  with  a  hopeful  l«x^' 
nootx,  but  also  with  the  absence  of  a  severe  injury  or  of  any  injury  at  all ; 
or,  again,  with  the  occurrence  of  a  long  inten-al  since  the  d.ite  of  on  injury, 
rendering  the  connection  between  Ihcm  doubtful.  But  although  this  i» 
tolerably  correct,  so  far  as  groujis  of  cases  arc  concerned,  it  is  very  opt  to 
mii^lead  when  applied  to  an  individual  pnticni.  In  some  instances  of  idio- 
laihic  tetanus  death  ensues  a-t  npidly  a.s  in  mmt  of  those  which  follow 
quickly  upon  a  severe  compound  fracture  or  a  burn.  So  impressed  is  Rose 
with  the  vaguencNs  of  the  current  di.stinclion  between  the  acute  and  the 
chronic  form  of  the  disease,  that  he  limits  his  "acute  tetanus"  to  those  cases 
in  which  there  is  nothing  but  a  continuous  (onic  spasm.  The  suiK-rvcniion 
of  paroxysnvs  is  described  by  him  as  belonging  to  a  so-called  "  [h;rd  sugc  " 
,  vhicb  the  cases  in  question  do  not  reach,  although  he  himself  points  out 
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that  the  most  rapidly  fatal  caxcs  of  all  are  seen  in  those  in  which  paroxnim 
arc  present  from  ihc  very  first.  Need  t  jay  anything  furth<;r  in  order  to 
prove  that  the  diviMon  of  tetanus  into  acute  and  chronic  furms  had  Ikx 
be  given  up  altogether? 

The  only  ground  on  which  a  frognam  of  the  disease  can  with  any  ufi 
be  based  is  that  aiTordcd  by  the  rutc  at  which  the  sytnptoim  of  the  di 
are  developing  ihcntttchTs  in  the  particular  case  under  obscrvntiun.  And 
think  it  should  be  added  that  rapid  progress  is  much  more  surely  indicate 
of  a  fatal  ending,  than  a  slow  coiirv;  of  a  good  protjicct  of  rctoverj-, 
even  certainty  that  death  may  not  be  very  near  at  liand.  Sjiasm  of  the 
respiratory  muscles  sometimes  destroys  life  suddenly  and  alimnt  wiihout 
warning.  'l"he  average  mortality  of  the  disease  among  the  M:vcniy-tw^ 
cues  collected  by  Mr.  Poland  in  1857  was  &6  per  cent. 

Some  years  ago  Ur.  Wilks  and  1  saw  with  Dr.  Andenmn,  of  New  Croas,  1 
gentleman  whrnc  symptoms  seemed  to  deviate  from  the  ordinary  (eatnra 
of  tetanus  so  that  we  none  of  us  felt  able  to  speak  (lositivciy  »  to  the 
probable  twue  of  the  olv:,  nor  even  as  to  it«  diagnosis.  It  Ncenu  to  me 
now  (hat  it  might  fairly  have  been  regarded  as  one  of  tbo!«e  imuances  m 
which  the  paroxysms  constitute  the  mut^t  marked  elemem  of  ihc  dbraiCt 
but  in  which,  although  they  recur  but  seldom,  they  destroy  life  early.  TIk 
paiicni*s  main  complaint  was  of  a  spasmodic  pain  in  the  right  h>pochoo- 
drium,  which  he  attributed  to  wind.  When  it  came  on,  be  u^rd  to  get  dp 
and  walk  abutii,  declaring  that  he  could  not  lie  down ;  he  woutd  tuwl 
leaning  against  the  bed  post,  and  would  call  to  his  wife  to  mb  hn  tnck. 
About  a  fortnight  previously  he  had  run  a  garden  fork  through  hts  gitai 
10c;  four  days  before  I  saw  him  he  began  tocontplain  of  stiffness  oi  his 
jaws,  and  from  that  lime  he  was  unable  10  open  his  mouth  fully.  These 
lacts,  of  cour^-,  led  to  a  strong  suspicion  of  the  real  nature  of  the  abdominal 
pain.  Me  died  in  three  A&ys  from  my  firsc  visit,  and  about  Iwenty-fow 
hours  previously  Ur.  Wilks  found  him  sitting  up  in  bed  and  nuking  lua 
will.  However,  he  then  had  frequent  spasmodic  calchings  of  ibc  rcspintoty 
muscles. 

Trealmeni, — The  difficully  of  prognosis  in  this  disease  necessarily  bringi 
with  it  a  corre^'pondmg  difficulty  in  c^linuiing  the  results  of  Ircatoicnt.  There 
arc,  indeed,  certain  measures,  the  piopriciy  of  which  is  obvious.  The  patient 
should  be  placed  in  a  quiet,  daili  room,  and  should  be  wiihdiawn  from  &1I 
noise  and  bustle,  and  from  (he  visits  of  100  many  sympathizing  tricnds.  He 
should  sjx-ak  as  little  as  possible.  1'hc  lood  which  is  given  to  him  hhoutd  be 
nutritious  but  in  a  fluid  form.  He  should  probably  have  wine  or  brandy  in 
rather  full  quantities.  If  he  is  unable  10  swallow,  cncmaia  ot  beef  tea  aad 
brandy  may  be  administered  at  regular  intervals,  unless  even  ihii  brin^  on 
paroxysms  of  spasm,  as  is  too  often  the  case.  Rose  throws  out  the  suygc^ 
lion,  which  appears  to  me  very  valuable,  that  antesibcsia  should  be  imJaccd 
regularly  once  or  twice  a  day  by  chloroform,  for  tin-  purpose  of  enabling 
food  to  be  injected  into  the  stomach  thiough  a  tube.  Purgatives  should  not 
be  given,  except  at  the  commencement,  nor  unless  there  is  clear  cv  ideme  of 
(he  ncccisKy  for  them  ;  nor  should  they  ever  in  severe  cases  be  rej>eated  » 
long  as  the  disease  is  at  its  height. 

1  leave  to  surgical  writers  the  ()ucsiion  whether  an  injured  limb  should  be 
amputated  on  account  of  the  supervention  of  tetanus,  ind  whether  the  exci- 
sion of  nerve  trunks  is,  or  is  not,  advisable.  But  there  can  be  no  doubt  that 
any  small  festering  cut  or  soic  that  may  \yt  present  should  be  poulticed  acvd 
soothed  ;  and  another  point  of  importance  it  that  in  some  c;ius  a  »jilinter 
of  wood  or  some  other  foreign  body  has  t>cen  unexpectedly  found  beneath  a 
cicatrix,  and  sometimes  even  erobeiliied  ni  a  nerve  trunk. 

As  regards  the  treatment  of  tcianua  by  drugs,  the  first  thing  to  be  n 
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n  that  at  pretenl  we  knovr  of  no  medicine  inifHiriently  potent  to  arreM  the 
div;i>«  in  ihdse  cases  in  which  its  symploms  advance  uniformly  and  quickly 
toward  a  fatal  termination.  RoiK,  indeed,  mentions  an  in.itance  in  which 
mRnii»  set  in  and  was  followed  in  a  few  hoiini  by  a  violent  [taroxyxm  of 
opisthotonos,  but  in  which  no  further  deveIo[inieiit  of  tctanu^i  ocnirred  after 
(he  adminLitralion  of  onr-»iKlh  of  a  grain  of  acetate  of  inor]>hia,  and  the 
litieraiion  of  aiiianlity  of  (>enl-np  [nu  and  ]nitrid  matters  l>y  the  knife.  Hut, 
w  far  as  I  knnw,  thix  case  ii  tiri'(]ue.  When  the  di.ie:Lie  rtinx  a  rapid  course, 
one  can  ol^cn  do  nothing  lictter  than  keeping  the  patient  continuously  under 
chloroform,  so  as  at  least  to  secure  euthanasia. 

On  the  othc-r  hand,  when  the  progress  of  lelaniis  is  ^ow,  it  often  seems 
that  the  death  of  the  |Mtient  is  little  more  than  an  accident,  from  the 
lapcrvcntion  of  a  |uruxy«m  which  h3j>]>ens  to  exceed  a  certain  limit  of 
severity.  In  stich  ca^n  it  is  reasonable  to  supjioNe  that  narcotic  medicines, 
or  thonc  which  depress  the  activity  of  the  musilcs,  may  directly  save  life. 
As  might  lie  ex(io<'ted,  opium  ha.i  Ix'tii  largely  employed.  IVrums  suffering 
from  tftaniis  have  Iwcn  found  to  l)c  highly  tolerant  of  it.  Sir  Thom.-is  W.uson 
mentions  the  case  of  a  lady  who  took  more  than  four  ounces  of  laiidnntim 
a  day  during  twenty  days,  and  who  recovered.  And  he  referv  to  another 
case  in  which  an  ounce  of  solid  o|iium  wa«  swidlciwed  in  divided  doses  every 
day  for  three  weeks.  Of  late  yean,  the  hydrate  of  chloral  has  sometimes 
been  tMcJ  in  cases  of  the  ume  kind  with  apguirenl  success  In  1870,  for 
instance,  Mr.  Itirketl  had  under  his  care  at  Guy's  a  man.  aj^ed  Iwcniy,  who, 
on  June  J4[h,  had  received  a  kirk  over  an  old  ulcer.  Next  day  he  fclt 
rigidity  of  the  muscles  of  the  f:kce  and  wn.v  unable  to  swallow  solids.  He 
was  admitted  on  the  jSth.  .\i  first,  thirty  gnins  of  chloral  were  given  every 
four  houra,  but  on  the  jolh,  thirteen  doses  having  been  taken,  a  grain  of 
Opium  was  ordered  to  lie  taken  every  three  lionnt  instead.  However,  the 
spasms  became  more  severe;  and  on  July  4th  a  drachm  of  chloral  was 
prescribed  at  one  dose,  and  half  a  drachm  on  the  following  evening.  After 
ihis  fifteen  grains  were  given  everj-  other  hour  until  the  nth,  when  the 
quanttty  was  increased  to  twenty-five  grains  every  other  hour.  Two  days 
later  it  was  reduced  again,  and  the  disea.se  now  gradually  subsided  in  the 
course  of  the  next  three  or  four  weeks.  A  full  Te|>ort  of  this  case  will 
be  found  in  a  pajxjr  in  the  "Guy't  Hospital  RtpoHs"  for  1878  by  Dr. 
Frederick  Taylor,  who  remarks  that  in  some  other  instances  chloral  has 
been  found  to  give  rise  to  great  drowsinc^,  without  very  much  alTecting  the 
spasms. 

Among  the  depressants  of  muscular  action  the  Oilidiar  l>ean  and  curare 
tie  those  which  seem  most  likely  to  be  u.seful.  The  flnt  of  these  medi- 
cines has  l)ecn  emjiloycd  at  Guy's,  in  one  case  which  terminated  favor- 
ably. The  {>atienl  was  a  man,  aged  twenty-one,  who,  having  got  drunk  on 
Nov.  30ih,  1874,  liegan  to  suffer  from  stiffness  in  the  back  on  Oec.  ist.  He 
ms  admitted,  under  Dr.  Wilks,  with  fully  developed  tetanus  on  Dec.  jlh, 
spasms  recurring  every  three  or  fovir  minutes.  The  extract  of  Calaliar  bean 
was  given  at  first  in  small  duses,  but  afterward  one  grain  of  it  every  two 
hours  ;  and  on  the  loth,  after  a  very  severe  seixure,  seven  doses  of  a  grain 
each  were  administered  at  intervals  of  fifteen  minutes  in  succession.  He 
b^an  to  impro\-e  about  Dec.  17th,  but  the  stiffness  of  the  joint*  did  not 
finally  diRip;>ear  until  after  the  middle  of  January,  1875-  .'\gainst  this 
case,  however,  must  be  set  another  one  which  came  under  my  care  in  the 
summer  of  1875,  and  in  which  death  occurred  on  the  sixteenth  day,  in  spite 
of  two  and  a  half  grain  doses  of  extract  of  ph)-sosiigtna,  repeated  atone  time 
at  intcr*-al8  of  only  an  hour.  Subcutaneous  injections  of  curare  were 
administered  to  a  man  who  was  under  the  care  of  Mr.  Durham  in    1S76 ; 

ut  it  scetos  doubtful  whether  the  doses  of  ^^  to  ^^  of  «  grain  which 
43 
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wcic  employed  were  aifficicDtly  large  to  be  rcalljr  cfficacioBt,  although  the 
tciiort  *a)-i  thai  they  were  followed  by  sleep  and  relief  of  fuin. 

Another  medicine  which  has  now  and  then  been  iced  in  cases  that  have 
ended  in  recovery  is  quiDine.  Ad  instante  of  iu  admin isiraiion  with  appn- 
reni  uiccess  was  recorded  by  Dr.  Bright,  in  1S36,  in  the  first  volame  of  the 
'^Guy't  Jfoipitai  Jiefont." 

It  must,  of  course,  be  admiUed  that  the  occ«Honal  subsidence  of  tctama 
under  difftrcnl  remedies  is  not.  in  itself,  a  proof  tliat  ihcy  are  really  of 
value.  Bm,  on  the  other  hand,  I  think  it  is  equally  true  that  the  occurrence 
of  a  rapidly  fatal  Icimmalion  in  a  far  briber  number  of  ca<ies.  in  spite  of  the 
nine  remedies,  does  not  show  that  they  are  usclefB.  I  am  thcrrforc  not 
greatly  discouraged  by  the  collection  of  caaes  published  by  Dr.  Taylor  in 
the  "Guy' s  I/oipitai  Kfporii"  for  1878,  wticre  there  are  recorded  ninecun 
in  which  death  occurred  under  chloral  (six  by  tlie  burtb  day,  and  the  oihcr 
three  on  the  eighth,  tenth,  and  twelfth  daysi),  and  seven  cases  which  coded 
blally  under  Calabar  bean  (six  by  the  fourth  day,  the  seventh  on  the  cightti 
day).  What  is  really  wanted  m  a  sufficiently  extensive  experience  to  enable 
one  to  say  nhcther  the  number  of  deaths  ai  advanced  periods  of  the  disease 
can  be  diminished  by  the  administration  of  any  drug. 

HvoROPHOBiA. — From  ibe  lime  of  Arbtotle  it  has  been  known  that  dop 
arc  liable  to  a  fatal  disease  which  they  transmit  by  their  bite  \  and  by 
Celsus  this  disease,  when  occurring  ID  man.  was  called  "  Hydrophobia," 
from  the  dread  of  water  which  is  one  of  itschief  symptoms.  But  it  sohappent 
that  in  all  other  animals,  except  man.  llut  very  symptom  is  absent;  and 
lome  writers  consequently  prcfet  to  use  the  name  of  Rabies,  or  that  of  Lt-oi, 
as  being  more  gcTKT.i]ly  applicable.  I  think,  howcA-er.  that  there  are  advan- 
tages  in  the  usu^l  English  practice  of  indicating  by  the  special  title  of  hydto- 
phobia  the  fact  iImI  the  human  form  of  the  malady  is  clinically  distinct. 

Jnctttatwii. — Judging  from  what  we  know  of  the  inoculation  of  poisom  in 
general,  ne  should  have  expected  that  the  introduction  of  the  virus  ofrabiet 
through  a  bile  would  have  produced  iia  effect  after  a  definite  interral.  and 
without  much  delay.  The  contrary,  however,  is  the  case.  After  (he  healtni 
of  the  wound,  which  takes  place  naturally  and  quickly,  there  occurs  a  "peti<)d 
of  incubation,"  which  is  often  prolonged  beyond  that  of  all  other  intcrtivc 
diseases,  and  which  is  of  the  most  uncertain  duration,  both  in  the  lower 
animals  and  in  man.  Different  writers  state  iU  average  length  sonMrahat 
difTcicntly.  Itollingcr,  in  Zicmssen's  "Handbuch,"  sa)^  that  m  60  per  cent 
of  all  cases  in  the  human  subject  it  is  between  eighteen  and  sixty  daw,  in  6 
per  cent,  between  three  and  eighteen  da)-s,  and  in  34  per  cent,  longer  thw 
oxly  days.  How  protracted  it  may  be  we  cannot  yet  positively  tcit. 
Instances  have  been  recorded  in  whitfa  three  years,  five  years,  even  twelve 
ytaii,  were  supposed  to  have  elapsed.  In  1854.  there  occurred  at  Oliy't 
Hospital,  in  the  practice  of  Dr.  Hughes,  a  case  in  which  it  was  said  that  fi*e 
or  seven  years  had  passed  since  the  bite.  Some  wiilcrs,  indeed,  eodcaror 
to  dBCrcdit  such  statements,  suggesting  that  a  subsc<]uent  infection  took 
place  without  the  patient's  knowing  it.  And  that  (his  is  possible  mu^.  I 
think,  be  admitted  ;  for,  on  the  one  hand,  the  origin  of  hydrophobia  it 
sometimes  altogether  inexplicable,  whereas  il  is  most  unlikely  that  it  ever 
axiiKs  de  n<nv;  and.  on  the  other  hand,  Mr.  Youait  succ(r<.-drd  in  tracing 
certain  cases  to  sources  that  might  very  easily  have  been  overlooked  ;  one, 
in  a  man,  to  his  having  tried  to  untie  with  his  teeth  a  knot  in  a  cord  by 
which  .1  rabid  dog  had  been  confined ;  and  another,  in  a  woman,  to  her 
having  u^-d  her  Icclh  to  press  down  the  scam  in  mending  a  tear  in  her 
dresscauxed  by  the  bite  of  an  animal  suffering  under  the  disease,  it  has 
been  suggested  that  fleas  and  other  creatures  which  live  upon  the  blood  1 
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'  higher  anitnals  may,  pcrh»[w,  som«imM  take  up  the  rinn  and  inoaiUt« 
it.  Bui,  for  my  own  inirl,  i  fail  to  understand  why,  seeing  ihat  wc  mt»i 
admit  thai  the  incutnation  of  hydrophobia  tnay  rary  from  a  few  day)  to 
wrenil  months,  wc  should  find  very  great  difficulty  io  allowing  the  posu- 
biliiy  of  it«  being  prolongt^  almost  indefinitely'. 

Pradr«maia. — in  some  cases  ihe  earliest  indication  of  the  onset  of  hydro- 
phobia is  afforded  b^  an  uneasy  senution  in  the  scat  of  the  bile,  which 
becomes  painful,  or  tingles,  or  itches,  or  feels  cold ;  sometimes  the  cicatrix 
it>eirmaybef«cn  to  be  reddened,  livid,  or  swollen;  perhaps  it  may  even  open 
afTcsh,  or  there  may  arise  about  it  a  papular  eruption.  The  pain  or  other 
morbid  sensation  extends  upward  along  the  ncr\'cs;  from  the  hand,  for 
example,  into  the  arm  and  up  to  the  shoulder,  as  in  a  coachman  whose  caie 
it  Tccorded  by  Sir  Thomas  Watson.  In  a  gentleman  who  came  under  the  care 
of  my  colleague,  Mr.  Cooper  Korster,  in  1866,  the  pain  was  of  extraordinary 
seventy  ;  it  came  on  in  paroxyrtms,  obliging  him  to  slop  suddenly  in  the 
street,  and  to  cry  out ;  it  was  not  referred  to  the  course  of  any  particular 
nerve.  There  was,  in  that  instance,  no  redness  or  tenderness  of  the  cicatrix. 
The  arm,  however,  felt  much  colder  than  the  other  one.  He  had  been 
bitten  ele%-en  months  previously;  in  the  intervening  period  of  time  he  had 
three  or  four  times  complained  of  pain  up  the  arm  and  twilchings  io  the 
band.  It  secnts  very  doubtful  whether  there  is  any  tendency  to  lymphatic 
inflammation,  beyond  what  might  arise  after  any  other  injury  of  sn  e^ual 
degree  of  severity.  Watson  cites  two  instances  of  such  an  occurrence  ;  but 
in  one  of  them,  at  any  rate,  the  red  lines  which  extended  up  ihc  patient's 
arm  were  probably  due  rather  to  a  caustic,  which  had  been  liberally  applied, 
so  as  to  produce  a  terrible  wound.  In  one  case,  however,  Klcbs  is  juid  to 
have  observed  aller  death  a  reddened  and  swollen  state  of  lymphatic  gland* 
in  various  |>aris  of  the  body,  and  also  of  the  tonsils  and  of  Peyer's  patches 
in  the  intestine;  while  with  the  microscope  he  discovered  in  a.l  these  strac* 
tures,  as  well  -is  in  the  submaxillary  glands,  accumulations  of  certain  highly 
re^^bCtire  granular  brownish  bodies,  which  he  supposed  might  perhapi 
contain  iIm  specific  virus  of  the  disease.  I'hcse  statements  require  confirm' 
ation. 

Other  early  symptoms  are  a  peculiar  restlessness,  irritability,  and  depres- 
sion of  spirits.  'ITie  patient's  appetite  fails  him ;  he  may  vomit ;  he  complains 
of  headache,  is  sleepless,  and  has  a  distressing  sense  of  apprehension.  !t  is 
curious  that  he  often  says  nothing  about  having  been  bitten,  and  wilt  even 
vehemently  deny  that  this  has  been  the  case.  And  yet  he  may  make  other 
remarks  whi<:h  show  that  his  mind  is  dwelling  on  the  subject,  and  that  he 
b  trying  to  persuade  himself  that  he  need  not  be  afraid.  What  b  really 
chaiacteristic  is  a  repugnance  to  fluid,  which  may  show  itself  in  variuus 
ways.  Sometimes  there  is  already  a  liltle  difficulty  in  swallowing,  from  a 
feeling  of  tightness  about  the  throat.  Sir  Thomas  Watson's  patient,  the 
coachman,  refrained,  on  account  ofasimilar  sensation,  from  sponging  himself 
as  usual  with  cold  water,  though  he  remarked  that  he  "  could  not  think  how 
he  could  be  so  silly,"  Very  often  the  breathing  is  interrupted  by  frequent 
sighs,  which  may  even  stop  the  roan  in  the  middle  of  a  sentence,  while  he  is 
speaking. 

Sympiomi  whtn  Dcodo^d. — The  above  prodromal  or  early  stage  ^eoenilly 
lasts  twenty-four,  forty-eight,  or  seventy-two  hours,  but  sometimes  it  is  alto- 
gclher  absent.  In  cither  case,  the  full  developmcnl  of  the  disease  is  ushered  in 
by  the  sudden  occurrcnceof  violent  convulsive  paroxysms,  affecting  the  muscles 
of  deglutition  and  those  of  respiration,  and  repeated  ai  more  or  less  frequent 
intervals.  They  arc  brought  on  by  a  variety  of  causes.  The  attempt  to 
drink  almost  always  instantly  precipitates  one ;  the  sight  of  fluid  in  a  basin 
often  has  a  similar  effect.    SirThotnas  Watson  mentions  a  case  io  which  the 
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patient  wnx  thrown  into  a  violent  state  of  agtt&tion  by  hearing  a 
micturair,  who  w.ut  fitting  up  with  him.  The  Irul  draiighl  of  air,  tl 
waving  of  a  mirror  before  the  eyrs,  the  opening  or  shutting  of  a  door,  the' 
Blighte»t  touch  u|>on  the  skin,  the  attempt  to  comb  the  hair,  may  each  excite 
an  attack.  Yet  there  u  an  apparent  caprice  aliout  them.  Sometimes  the 
patient  succeed*  in  gulping  down  a  little  fluid  by  carrying  it  to  his  mouth 
with  the  eyes  shut ;  or  he  may  in»ist  on  the  withdrawal  of  the  b)'«ju)den 
as  enabling  him  to  swullow  better.  Sir  '17iomj.s  \V'at«on  saw  one  mm  who 
so  dreaded  anyone's  breath  on  his  face  ihal  he  would  not  converse  with  the 
apothecary  of  the  hospital  except  in  such  a  position  that  the  chin  of  each  of 
tncm  rested  on  the  other's  shoulder.  The  seizures  may  simply  consist  of  a 
series  of  shuddering  or  sobbing  morcmcnu.  more  or  le%  like  thoac  which 
occur  when  one  Mcps  into  a  cold  bath.  Sometimes,  however,  they  art 
attended  with  tonic  spurns  of  the  cer\-ical  muscles,  ihc  stern o-masioidei 
(for  example)  starting  forward  Ktrongiy.  The  fullest  descripiioo  thai  I 
bare  met  with  of  the  mure  violent  paroxysms  is  one  which  was  drawn  tip 
some  yeart  ago  by  Dr.  itushell,  now  Phj-sician  to  the  British  Legaiion 
St  Fekio,  from  a  oise  which  occurred  while  he  was  dresser  to  Mr.  Cooper 
Forster.  "  At  the  onset  of  a  :«evere  spasm  the  paticot  springs  up  in 
bed,  and  puts  hin  hands  furiously  to  his  throat,  as  if  to  tear  sonwuiing 
away:  the  hcitd  i«  thrown  violently  back,  the  mouth  is  opened,  aod  tJw 
eyeballs  are  protruded  ;  then  he  make«  several  expiratory  cfTorls,  sometioxs 
with  a  shrill,  st^'reiming  cry;  the  head  is  thrown  viglcoily  from  side  to  &i<ie ; 
the  h^nds  are  tested  wildly  about,  beating  hb  chest,  and  striking  anything 
thai  is  ne.ir."  .Sometimes  (he  jxws  arc  sharply  brought  together,  so  ibai 
one  can  hardly  (ell  whether  ihc  [uiticnt  is  not  trying  to  bite  those  aboat 
him.  The  production  of  a  barking  noise,  like  thai  of  a  dog,  appears  to  be 
fabulous.  Bollinger  denies  that  trismus  ever  occurs,  or  a  general  tonic  ifasm 
like  that  whirh  chnracterites  tetanus.  Nor  have  I  met  with  any  recorded 
case  in  whith  complete  opisthotonos  wat  present,  although  Dr.  John  Ogk, 
some  years  ago,  described  one  in  which  there  was  said  to  be  empro&tboloDos 
{"  AfiJ.-CAir.  Jiev.,"  1868).  The  duration  of  the  paroxysms  is  variable. 
According  to  bollingcr,  they  may  even  last  from  thirty  to  fony-five  minutes. 
When  they  are  at  all  prolracicci,  the  p.ntient's  face  and  limbs  become  pale 
and  livid  and  covered  with  sweat.  'I'hc  countenance  assumes  an  aspect  M 
terror;  the  uupils  arc  widely  dibtcd.  In  women  and  young  children  the 
course  of  hydrophobia  is  »id  to  be  comparatively  mild,  although  it  is  no  lea 
quickly  fatal ;  this  statement  accords  with  Sir  Thomas  Watson's  description 
of  two  of  his  cases,  one  in  a  bdy  aged  thirty-lwo,  (he  other  in  a  litik  girl 
only  five  years  old.  In  some  very  nirc  instances  the  paroxj-sms  are  said  to 
be  altogether  absent,  thcjiatient  being  able  to  drink,  although  with  difSiulty, 
all  through  tlie  di.te.x'^.  But,  at  a  rule,  there  is  an  almost  absolute  inability 
10  swallow,  even  during  the  intervals.  The  patient,  who  is  much  diatiesied 
by  thirst,  may  resolutely  carr^  the  cup,  or  the  glass,  to  his  lips,  but  as  soon 
as  a  little  f]uid  has  entered  his  mouth,  it  is  forcibly  ejected,  and  all  the  test 
is  spilt  over  his  clothes.  The  tongue  is  said  to  be  generally  clean  and  moM; 
but  the  fauces  and  the  palate  ma^  be  seen  to  be  injected,  and  ihvir  glands 
are  swollen  and  prominent.  A  viscid  saliva  which  collects  in  the  mouth  is  a 
source  of  great  annoyance;  it  is  hawked  up  with  noisy  effort,  and  spat  oat 
Upon  the  door  in  all  direction.s,  or  even  upon  the  faces  aod  clothes  of 
nurses  and  attendants. 

Another  symptom,  which  is  present  in  c«rtun  cascSt  is  priapism,  wil 
frequent  invotuniary  eml.-aions.     Trousseau  spc«ks  of  the  hypenesthsia  of 
the  genital  organs  as  very  nainfiil. 

The  menial  state,  even  l>etwcen  the  convulsive  attacks,  is  almoist  always 
one  of  great  agitation.     As  the  disease  advances,  the  patient  often  raves  at 
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tho«e  around  liim,  arcuning  ihem  of  bein^  tiie  cause  of  ha  iltnest,  and  launt- 
ing  them  with  g^'ing  uiion  hix  uii.sery.  ilven  if  vrhal  hcvi)^  i.t  not  nonsense, 
he  gcnrrallv  talks  hastily  and  excitedly.  Sometimes  he  in  wildly  maniarat, 
so  th.it  he  ha.%  i<>  be  confined  in  a  ntraight  jacket,  or  to  be  held  down  by 
scvenl  powerful  men,  with  whom  he  nnizgles  violently. 

Nol  inrtc<iuently,  death  o<curt  by  siiffoiiition  in  the  middle  of  «  par- 
oxysm, and  more  or  less  Hiiddenly.  The  whole  duration  of  the  diseaae 
is  seldom  more  than  from  two  to  four  days,  and  somelimcs  it  tcrmioateK 
within  from  twelve  to  forty-eighi  hoim  from  its  commencement.  Cases 
which  l.xit  .six  days  or  longer  are  very  excepfion.il ;  the  coachman  who  came 
under  the  olwervation  of  Sir  Thomas  Watjon  did  nol  die  until  the  middle 
of  the  seventh  day.  In  that  instance  the  end  was  very  gradiiul :  the  pulse 
grew  rapid  and  weak,  the  mental  powers  failed,  he  lay  moaning  ami  tossing 
from  side  to  side,  frothy  saliva  r;in  from  his  mouth,  he  lost  the  power  of 
roorin^  his  left  arm,  fluid  stools  were  pasted  involunljirily,  the  lower 
extremilie*  iKvame  cold  and  the  coldness  extended  up  to  the  chest.  Some 
jntients  have  toward  the  lait  liccomc  paraplegic.  In  the  more  protracted 
cases  the  spasms  sometimes  ce.isc  for  some  hours  tiefore  death,  the  patient 
being  quite  calm  and  uble  to  talk,  or  to  drink,  or  to  wash  his  hands  without 
discomfort,  but  mven  lie  less  showing,  hy  the  roldnc*s  of  his  sarface,  and 
bjr  the  alkscnce  of  pulse  at  the  wrist,  that  there  is  no  real  improvement  in 
his  state. 

Origin. — Hydroi>hobia  is  doubtless  caused  in  all  cases  by  the  transference 
to  the  patient  of  the  specific  virus  of  rabies ;  but  ax  to  the  conditions  under 
which  this  may  occur  many  interesting  questions  arise.  Thus  it  has  not  yet 
been  finally  determined  whether  the  disease  is  communicable  trom  one 
human  being  to  another.  At  least,  I  believe  that  there  are  no  modem  or 
trustworthy  C4s<-s  on  record  in  which  it  has  had  such  an  origin.  Kxpcrimenls 
made  by  Magendie  and  others  seem  to  have  shown  that  dogs  can  be  infected 
by  inoculating  tjiem  with  the  saliva  of  a  person  suffering  from  hydrophobia ; 
but  if  so,  it  is  certainly  strange  that  medical  men  and  nurses  should  alwa)-s 
escape,  seeing  that  the  poisonous  secretion  is  M)  often  ejected  u|Hin  their 
clothes  and  hjtnds  and  faces.  In  former  times  the  drcnd  of  the  dise.ise  was 
go  great  that  the  patient  was  often  smothered  between  feather  beds  by  his 
relations,  or  was  .allowed  to  bleed  to  death  through  an  ojicncd  vem.  Bol- 
linger sa)^  that  on  the  military  frontier  of  Austria  persons  Laboring  under 
hydrophobia,  or  suspected  of  it,  ate  even  now  liable  to  be  shot  by  their 
neighbors,  and  that  those  who  have  been  bitten  by  rabid  dogs  sometimes 
commit  suicide  at  once. 

Rabies  itself  may  occur  in  many  kinds  of  animals.  It  is  common  in 
wolves,  and  jaclcals,  and  foxes.  Cats  are  sometimes  affected  by  it,  but 
surely  far  lc«  frequently  than  dogs.  A  scratch  from  a  cat  is  believed  to 
have  conveyed  it  to  a  human  being,  but  in  all  probability  the  claws  had 
been  previously  impregnated  with  poisonous  saliva  by  being  introduced  into 
the  mouth.  Among  herbivora,  horses,  oxen,  goats,  sheep,  pi^>  rabbits,  and 
guinea  pigs  are  capable  of  being  infected  experimentally  by  monilation,  or 
if  they  arc  bitten  by  dogs  sulTering  from  it.  Mr.  Youatt  recorded  a  case 
ID  which  a  groom  took  hydrophobia  through  a  scratch  which  he  received 
from  the  tooth  of  a  moid  horse.  Even  ducks  and  hens  are  said  to  be  sus- 
ceptible of  it. 

At  one  lime  rabies  was  supposed  to  occur  chiefly  in  temperate  climates, 
but  the  more  recent  observations  have  rendered  this  opinion  very  doubtful. 
Like  other  specific  diseases,  it  is  often  absent  from  a  place  for  several  years 
together,  until  some  accident  introduces  il.  Tlius  it  has  recently  been  much 
more  common  in  London  than  for  many  years  before.  Between  1837  and 
■1865  only  a  single  caac  of  hydrophobia  seems  to  have  occurred  in  the  wards 


678 


RABIES  IN  DOCS  AND  OTHER   ANIMAl 


of  Cay's  Hospital.  Such  facts  are  strongly  corroboralti 
the  d»ciuc  i«  atwa)-s  due  to  contagion.  Another  circnr 
thcsumc  direction  u  that  riven  aoinetimu  «e«(n  to  limit 
Tcmaiknblc  manner.  Schrader  has  stated  that  in  1851 
was  raging  in  Hamburg,  and  in  the  neighborhood  on  both  tid 
no  casct  occurred  in  the  t^lands  in  thiil  Nlrcim.  Contrary 
belief,  the  diNCiue  U  scurcelf  more  frequent  in  the  hoi  maa 
than  during  ihc  winter  and  the  »{>ring.  ^ 

Of  tboK  |icr>onH  who  are  bitten  by  rabid  animals  some  4^ 
by  hydrophohia  ;  nevenil  writers  agree  in  fixing  the  proponit 
per  cent.  Tho!«:  vrho  esiape,  [icrlmpr,  tomciimw  ow«  their  i 
idiosynrrnxy  rendering  ihem  insuureplible  of  the  virus ;  M  lei 
to  be  the  riue  in  the  dog.  Sir  llionus  Watson  mentions  t 
caused  to  be  bitten  on  thirty  different  occajtion^,  but  witht 
Another  cirtunteiance  affecting  the  transmis>ton  of  the  din 
prcscnre  of  t  luthes  or  other  coverings,  by  which  the  tcctfl 
of  ihe  vims  before  they  penetrate  the  skin.  Wolves  are  saifll 
dangcroiM  bcrause  they  fly  at  naked  parts,  such  as  the  ihrukt 
agreed  that  a  breach  of  the  ctitaneoos  snrface  is  nec(.-s8ary  t 
entrance  of  ihe  poison ;  in  Sir  Thomas  Wat«>n'sofr-i)uotcd 
both  the  coachman  and  his  fellow  servants  decbred  that  the 
which  he  wax  inoculated  had  drawn  no  blood,  but  mercl] 
skin  of  the  hand.  Mucous  membranet  are  supposed  to  be  cs 
infected  without  any  inlemiption  of  their  continuity.  A  c«sc 
which  a  rabid  dog  licked  the  £aceof  a  sleeping  man  neafi 
communicated  the  diiicase,  nlihoiigh  not  the  slight^-st  nci 
could  be  found  after  a  very  Mrict  >eiirch. 

A  c|iie«tion  of  some  conse<)uence  to  palhologifils  is  whc 
tains  Its  power*  after  the  death  of  n  raliid  .inimal.     Mr.  " 
this  was  not  the  ciue,  but  Bollinger  cites  the  case  of  a  ui: 
naiy  Colk'gi.-  at  Copcnhngan,  who  opened  the  body  of 
of  the  disease  the  night  before ;  his  finger  was  >ili};hlly 
and  about  six  weeks  afterward  he  died  of  hydrophobia. 

Bui  the  most  important  question  of  all  is  as  to  the  indi 
lead  one  to  fear  the  subsequent  dcvelopmcnl  of 
person  b  bitten  by  a  dog  which  may  or  may  not  be 
have  supjMscd  that  a  healthy  animal  may  convey  thej 
happen  to  be  fierce  and  angry,  but  such  an  idea  is  opp 
edge.  Mr.  Yoiiatt  met  with  cases  in  which  ado^  exhibited  d 
rabies  when  it  inflicted  the  fatal  bite,  though  it  wai  won  aflrn 
Tharahaya  is  said  to  liavc  colle<^^ied  no  fewer  than  eighteei 
instances  of  this  kind.  The  simplest  vray  of  accounting  for  I 
pose  that  the  disease  is  infective  c»'cn  during  its  period  o 
whith  in  those  animalsis  believed  to  be  generally  of  from  thn* 
duration,  but  occasionally  to  be  prolonged  over  two.  toat,* 
months.     It  b  evident,  therefore,  that  when  a  dog  is  kSli 


PATtlOLOGV  OF  HYDROPHOBIA. 


679 


Dt  and  falls.    One  of  the  earlier  symptoniB  is  an  exttiordinary 

nf  ihe  appetite,  the  animal  ealinjc  hair,  iitraw,  slick*,  bits  of 
Ifth,  Mone*.  and  a  number  of  other  inil»tances.  which  remain 
I  and  may  l>e  discovered  in  the  stomach  afiiT  death,  mixed  with  a 
FD,  piilp)'  fluid.  Their  pretence  often  afTordi  a  valnable  indirect 
I  a  doK  which  hat  been  killeal  tinder  the  !>uai>icion  of  rabii»  was 
;ted  with  that  db^ue.  It  has  been  laid  down  as  a  rule  by  lOme 
rriiers,  that  a  vvrdict  of  ac<iuittal  may  be  given  in  a  cu.tc  of  this 
»e%-er  Ihe  digested  remains  of  the  animal's  natural  food  are  found 
lach  and  chyme  in  its  small  intestine  ;  but,  of  course,  the  disease 
n  then  have  been  incubative. 

ilready  remarked  that  a  dread  of  water  b  not  a  symptom  of  rabies 
limal  except  man.  "  Mad  dogs,"  as  they  are  commonly  railed, 
eir  muzzles  into  water  and  lap  it  up  eagerly,  being  very  thirsty, 
liey  may  not  be  able  to  swallow. 

Until  lately  it  has  been  generally  admitted  that  hydrophobia,  like 
tea  in  general,  has  no  morbid  anatomy,  at  least  so  niraa  the  nervous 
!  concerned.  But  Dr.  Gowers  and  Dr.  Jo»eph  Coats  have  recently 
I  Ihe  veMcIs  in  the  bulb  toward  the  flour  of  the  fourth  ventricle 
inded  by  maizes  of  leucocytes  within  their  sheaths,  and  even  that 
ntlections  of  them  (miliary  al»cesses)  among  the  nervous  elements, 
dmges,  but  less  marked,  are  ako  found  in  the  spinal  cord.  1  think, 
[hat  they  cannot  occur  in  all  cases,  for  I  have  seen  some  very  sac- 
Iparations  made  by  ray  colleague,  Dr.  Frederick  Taylor,  in  which 
ons  from  the  normal  appearances  are  to  be  recognixed. 
I  falhelogy  of  the  disease  is  one  of  the  most  dimcult  problems  that 
to  encounter  in  the  science  of  medicine.  What  liei-mna  of  the 
ig  tlw  prolonged  and  indefinite  stage  of  inntbation  ?  What  change 
the  development  of  the  disease  itself,  which  is  now  to  prove  fatal 
rery  few  d.iy*?  Some  writer*  suppose  that  a  "recrudescence" 
w.  the  i)oi«]n  having  hitherto  been  imprisoned  in  the  wotmd,  but 
bis  time  nbtorbcd   into  the  Wood.     A  German  observer,  named 

t«  said  to  have  dc«cribed  in  an  inaugural  diRurrtoition  a  r.xsc  in 
found  vrvcral  umall  branches  of  the  ulnar  nerve  lhi<kencd  in  the 
!  neighborhood  of  the  cicatrix.  Hut  other*  have  found  the  nerves 
nd  even  if  this  were  not  the  cjue,  one  cannot  imagine  that  rabies 
hobta  i*  doe  merely  to  a  transference  of  morbid  action  along  them 
scrfaapc,  occum  in  tetanus),  for  fresh  poison  is  ^neraled,  the  saliva 
Ihe  blood  becoming  infective.  Indeed,  if  it  is  the  fact  that  a  dog 
iiBnicalc  the  dtfCajie  during  the  period  of  inniluiion,  the  whole 

tecTodescence  mitH  W  given  up,  And  how  it  comes  to  paa  that 
oms  arc  so  long  in  making  their  appearance  is  a  mystery. 
Rtf.^ Hydrophobia  Li  not  generally  diflimlt  to  recognize,  I  do  not 
:  there  has  been  the  least  doubt  »s  to  the  nature  of  any  of  the  cases, 
n  lata],  that  have  l»een  observed  at  Guy's  within  the  last  few  yeani. 
;ed.  tK-crssary  that  I  should  allude  to  one  of  the  oddest  of  all 
f  medical  opinion,  the  notion  thai  there  Is  rcslly  no  such  disease, 

all  the  pcrwns  who  arc  supp<Med  to  have  died  of  it  have  really 
il  either  to  a  traumatic  tetanus  or  to  fright.  'I^iis  idea  seems  to 
I  started  early  in  the  century  by  Kosiiuillon,  and  it  was  upheld  by 

Pennington,  Kegius  Profcwor  of  Phytic  at  Cambridgi-.  .ind  more 
jy  Prof.  Ma*rhka,  of  Cragiie.  Bui,  .1*  Sir  Thomas  Watson  long 
fced.  young  children  and  idiots,  who  could  never  have  understood 
•bout  the  disease,  have  fallen  victims  lo  it.  and  many  of  the  adults 
been  attacked  have  been  men  of  strong  minds,  who  have  refused 

that  they  were  seriottsly  ill.     And  as  for  tetanus,  the  symptoms 
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ia  most  cases  *rc  altogether  diffcrcDi.     1  cannot,  for  my  own  pan. 
wiih  Rose  in  thinking  iliai  ii  is  ncccKary  to  recogniK  under  the  luiue  of 
"tetanus  hydcopliobicus"  a  variety  of  that  disease  which  is  said  lo  be  espc- 
eialiy  apt  to  be  niisuken  for  hydrophobia. 

It  must,  however,  be  admitted  that  medical  literature  contains  a  cotuider- 
able  number  of  well-recorded  cases,  concerning  which  it  is  perlupi  iinpos- 
siWe  to  say  positively  whether  ibey  were  inslances  of  hydrophobia  or  DW- 
1  am  not  now  referring  to  cases  which  have  proved  &ul,  for  one  can  easily 
suppose  that  they  may  really  have  been  examples  of  this  disease,  in  which  the 
symptoms  were  masked  OT  otherwise  irregular,  as  undoubtedly  sonictifiia 
happens.  The  difficulty  is  with  regard  to  tlwse  cases  in  which  recovery  a 
supposed  to  have  taken  place.  For  all  cxjwricntc  tends  to  show  ilmt  wheo- 
evcr  the  clinical  characters  of  hydrophobia  arc  present  in  a  typical  form  iIk 
patient  almost  invariably  dies,  or,  in  Other  word*,  nearly  every  case  in  which 
the  fatal  issue  has  been  arrested  seems  to  have  presented  some  abemni 
feature  or  other  which  casts  a  doubt  upon  its  genuinencsi.  And  yei  one 
cannot  deny  that,  Ukco  as  a  whole,  the  sympconis  have  often  resembled 
those  of  hydrophobia  more  closely  than  those  of  any  other  known  diseaie. 
Let  us  take,  for  example,  the  case  recorded  by  Dr.  Nicholls,  of  CUelmsfonl, 
in  the  "LanctI"  for  i8;8.  The  patient,  a  carter,  aijed  t»-eiiiy -five,  rai 
bitten  by  a  stray  dog  in  a  neighborhood  where  there  had  recently  Ixvn  a  caie 
of  hydrophobia,  and  where  scwral  dogs  known  lo  liave  been  bitten  were 
still  at  large.  Some  weeks  afterward,  having  in  the  meaittime  thought  little 
about  the  matter,  he  became  weary,  bis  legs  ached,  and  \vt  WmX  \wa  of  appe> 
titc.  Two  days  later  be  refused  a  glass  of  ale  at  a  custotnet'i  house,  nyuif 
he  could  not  drink  it.  On  the  fourth  day  he  drank  a  quantity  of  collee,  but 
said  that  he  "gulped  it  down,"  and  complained  at  inicrvuls  of  his  i}nm. 
He  was  atao  much  annoyed  by  trifling  noises,  and  parlkulurly  by  a  toy  wind- 
mill outside  his  house.  On  the  fifth  day,  having  delivered  a  load  of  coals  is 
the  country,  he  called  at  a  publie  house,  and  after  three  ctforts  got  down  a 
pint  (>(  ale.  He  then  muttered  that  he  was  as  thirsty  as  ever,  wherefore 
anoihff  cup  was  pissed  to  him,  but  on  attempting  to  sip  fiom  it  he  Eiiled. 
After  this  he  drove  into  the  town,  dashed  through  the  streets  at  a  gallop-  at"! 
became  maniacal  and  unconscious.  Dr.  Nichollswas  called  lo  him,  and 
found  him  with  a  ro;>e  tinl  around  his  legs,  struggling  furiously,  and  beating 
his  arms  and  head.  He  was  uttering  a  peculiar  noise,  between  a  bowl  and  a 
scream.  His  face  was  livid  and  covered  with  a  cold  sweat;  his  jaw»  were 
clinched  ;  he  was  foaming  at  tlie  mouth.  Convulsions  like  those  of  teianu 
then  came  on,  and  continued  at  intervals  for  about  tu-cnty-four  hours,  bein$, 
however,  controlled  to  some  extent  by  inhalations  of  chloroform.  TTie 
opisthotonos  was  extreme,  the  body  resting  on  the  head  and  heela  lot  a 
minute  at  a  lime.  On  the  evening  of  the  sixth  day  he  partially  regained  con- 
HciotMneiis,  and  asked  for  drink,  which  he  gulped  down  in  small  quantitiet^^ 
the  greater  portion  being  expelled  from  the  mouth.  Two  days  later  he  dia^H 
played  a  remarkable  horror  of  anything  white,  such  as  a  bandage,  a  b«in,  ^^ 
white  glove,  etc.,  turning  a^de  and  becoming  convubcd  as  soon  as  he  aw 
them.  Ry  about  a  week  from  this  lime  he  was  well.  I  have  already  remarked 
that  1  knowof  no  Other  case  of  hydrophobia  in  which  spasms  so  like  those  of 
teuuiu«  were  pre*ent.  And  yet.  if  thcdisease  was  not  hydrophobia,  what  was  it? 

In  K)rac  ca*c»  of  epilepsy,  hysteria,  or  mania,  there  has  been  a  spamnodic 
difficulty  of  swallowing  lifjitids  which  hj.s  been  more  or  less  like  thiti  whtrhM 
occurs  in  hydrophobia.     Itut  I  do  not  find  any  recorded  instance  in  which«| 
real  diffii  uliy  of  diagnosis  existed,  and  which  was  ultimately  proved  to  be  ati 
example  of  any  one  of  these  diseases. 

TrtaimeiU. — I  have  already  implied  that  the  treatment  of  hydrophobia 
in  almost,  if  not  quite,  hopeless.    lathe  "AfetiUiU HetorJ"  for  1S78, 1 
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iippoMci  caw  in  which  the  symntonw  were  arretted  on  two  succettive  days 
I  by  inhal.itioiis  of  oxyjjcn,  unu  wnicli  went  on  to  recovery  un<lcr  the  mono- 
bromide  of  camphor.  Another  German  case  is  said  to  have  been  lurecl  hy 
the  subcutaneous  injection  of  curare  in  dose»  of  one-third  iif  a  gmin  every 
fifteen  minutev  The  only  other  medicine  that  I  iihoiild  be  dis|HM>ed  to  make 
trial  of  is  the  extract  of  Calabar  bean  in  ftill  doses.  Hut  moqihia,  or  some 
Other  narcotic,  may  always  he  injected  beneath  the  skin  m)  as  to  ijiiiel  the 
patient.  And  he  should,  of  course,  be  kept  free  from  all  excitement  and 
dntiirbaiicc,  in  a  darkened  room,  and  with  as  few  penuiis  about  him  as 
possible. 

On  the  other  hand,  it  doci  a|i|)tsir  ptoltable  that  the  dise;ue  ran  be  pre- 
vented if  thv  poivin  ran  l»e  in  some  way  removed  from  the  wound  immedi- 
ately after  the  infliction  of  a  bite  by  a  rabid  or  siis|)ec(ed  dog.  The  com- 
plete excision  of  the  injured  part  seems  to  be  the  liest  procedure  to  adopt ; 
and,  if  that  is  imprariirahic,  mo-;t  authorities  think  that  it  is  right  even  to 
.Amputate  a  limb,  where  this  would  be  effcctiial.  During  the  interval  which 
[Siust  almost  alway*  cU|«c  Iwforc  medical  advice  can  be  wiight,  the  woimd 
'should  be  washed  out  thoroughly  with  warm  water,  or  soap  and  water,  or  a 
solution  of  any  disinfectant  wash  or  carbolic  acid;  in  an  emergency  a  man 
might  even  use  his  own  urine  for  this  purpoic.  Instead  of  practiring  ex- 
cision, however,  Mr.  Youatt  trusted  entirely  to  cautcriMlion  with  nitrate  of 
tilrcri  and  he  himself  was  bitten  seven  limes,  and  openied  on  400  pentont 
besides,  among  whom  he  had  only  one  death,  which  he  ascribed  to  fright. 
It  is  reawn.ibic  to  suppose  that  even  greater  reliance  might  be  placed  on  a 
deliquescent  substance,  like  the  /^taisa  f»sa.  Probably  it  is  advjiable  to 
apply  some  caustic  thoroughly  to  the  surface  exposed  by  excision  of  the 
original  wound.  It  is  much  to  be  dcsiicd  th,it  cvidcme  should  be  carefully 
collected  as  to  the  efficacy  of  these  various  measures  when  applied  to  a  cica- 
trix during  the  period  of  incubation,  or  even  at  the  rommcncemeul  of  the 
prodromal  stage  of  the  disease.  It  is  at  least  possible  th^t  they  might  some- 
times be  useful ;  and,  of  course,  no  chance  of  saving  a  person  from  so  terrible 
«  death  should  be  thrown  away. 
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mTROiH-xrpoRV   ReyAftKS — ^rblatioh  to  other  keuroses  and  uutvu. 

UF_SKMlil-AN<:K. 

Migraine  —  xoueNCLATURE — symptoms — pATHOU>cy  and  causaticis- 

TKKAIMKNT. 

Epilepsy — np-pisinos — e.  uinor — e.  major:   avra:    fit:    si 

PATHftr-Or.V,     SRAT     AND     CAU&AtlOK — DUGKOStS— ^TREATWEHT     OF     TltE 
FIT   AS'I)   fIF  THF.   INTERVALS. 

Paroxysmal  Vertigo— symptoms — auditory  vertigo— UENifcuE's  Dis- 

K  ASF- 
Paroxysmal   Insanity — PEon-iARiTiES,  akd  danger  or  violencb  or 

aUlCIOF. — ^RFJATIOS  TO   EPIUJ^V^SOMNAMBTJLISM — NIGHT  TERRORS. 

We  have  now  to  enter  upon  a  remarkabte  series  of  sfTcctions,  whiei, 
although  they  dilTcr  widely  in  (heir  symptoms  ncverthclcsK  hare  doae 
mutual  relations,  and  present  many  points  of  rctcnihlancc  in  their  caiuci 
and  in  the  circumstances  imdcr  vhich  they  manifest  themselves. 

They  .nil  occur  parox>'sinally,  at  periods  which  arc  (at  least  in  some  r«ie»> 
more  or  less  regular.  Many  of  the  persons  who  arc  subject  to  them  are  n 
perfect  health  during  the  jntervah  between  the  seizures.  We  nwiy  distinguith 
these  atTections  as  "  [laroxysmttl  neuroses  ;'*  or,  adopting  the  exprcssioR  of 
Dr.  I-^ward  Liveing,  as  "  nerve  storms." 

The  chief  among  them  arc  Mignine,  Parox)-smal  Veriigo,  Epilepsy  (i»* 
eluding  )>oth  the/i-fty  iwff/and  the  haut  mal).  Catalepsy,  Somnambulism,  and 
Paroxy^nal  Insanity.  But  with  these  several  others  should  probably  be 
indaded.  I  may  mention  Tic  douloureux.  Angina  pectoris,  Gastralgia, 
spasmodic  Asthma,  spasmodic  Croup,  and  Laryngismus  stridulus. 

No  modern  writer  has  so  clearly  pointed  out  the  relations  of  these  Taiion* 
diseases  to  one  another  as  Dr.  Liveing,  who,  in  his  trcatti«  on  "  Megrim  or 
Sick  Hcadjichc,"  insists  on  the  fact  that  in  the  Mine  patient  they  are  often 
transformed,  one  into  another,  in  the  course  of  time.  Most  other  writcn 
have  dealt  with  them  from  loo  narrow  a  standpoint ;  they  have  aimed  al 
including  every  variety  under  some  one  single  alTeclion,  such  as  cpilepty, 
rather  than  at  giving  a  comprehensive  view  of  the  whole  group. 

An  important  character  of  these  diseases,  at  least  of  most  of  iheni,  it 
that  they  arc  essentially  innate  and  hereditary ;  but  I  forbear  to  dwell  oo 
this,  iK-causc  it  Is  common  to  many  other  neuroses  as  welt;  and  for  the 
same  reason  1  pass  over  the  circumstance  that  in  dilTcrent  members  of  the 
same  family  the  inherited  tendency  may  show  itself  in  different  ways— one 
child  being  epileptic,  another  asthmatic,  a  third  subject  to  migraine,  etc. 
Indeed,  1  by  no  means  wish  to  represent  the  paroxysmal  neuroses  as  a 
perfectly  isolated  group  of  affections,  bearing  no  relation  whatever  to  Other 
nervous  diseases.  On  the  contr.iry,  there  are  unmistakable  cvidenm  of  such 
a  relation  ;  as,  for  instance,  between  Epilepsy  on  the  one  hand,  and  Chorea 
and  Hysteria  on  the  other.  But  1  am  strongly  of  opinion  that  by  stud^ng 
Migraine,  Vertigo,  and  Epilepsy  together,  one  is  led  to  more  jtw  conclusions 
about  them  than  by  viewing  them  either  as  altogether  indci>cndcni  affection*, 
or,  on  the  other  hand,  as  unconnected  members  of  the  large  class  of  oeuroccs 
in  general. 

In  more  than  one  of  the  affections  now  to  be  tJcscribed,  each  attack 
is  made  up  of  a  regular  suteesshn  of  pbenomcna.     In  migraine  it  ollea 
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egins  with  a  peculiar  affection  of  sight :  afterward  follow  in  turn  numbDms 
lot  the  rmgcrs,  vertigo,  headache,  vomiting,  and  sleep.  In  epilepsy  there  is, 
perhaps,  first  a  settKaiion  passing  up  from  one  of  ihe  hmbs  to  the  head,  and 
then,  successively,  complete  insensibility,  a  general  ionic  spasm,  a  scries  of 
clonic  convulsions,  and  a  prolonged  slupor-  We  can  hardly  fail  lo  regard 
such  seizures  as  dcpcndcni  upon  the  gradual  extension  of  a  morbid  change 
from  one  [lart  to  another  of  the  nervous  centres;  and  it  seems  highly 
improbable  that  any  part  of  them  should  essentially  depend  upon  a  mere 
alteration  in  (he  cerebral  blood  supply,  as  supposed  by  many  writers. 

Another  point  in  which  most  of  [hcse  affections  agree  is  that  ihc  attacks 
gradually  eulminafe  in  a  certain  pitch  of  intensiiy  and  then  subside ;  and 
yet  another  is  that  there  is  a  kind  of  compensation  between  the  frequency 
and  severity  of  the  paroxysms,  a  slight  one  being  followed  by  another  at  an 
unusually  shorl  inicrval.  and  vice  veriA. 

The  seizures  themselves  arc  olicn  directly  traceable  'to  eauiet  which 
arc  very  similar  for  different  members  of  this  group.  In  describing  the  dif- 
ferent varieties  of  "  nerve  storm,"  one  lias  again  and  again  to  mention  gasltic 
or  hcpaiic  disorder,  irriiation  of  ihc  brain  from  deniition  or  disease  of  the 
teeth,  exhaustion  from  deficient  food  or  excessive  bodily  exercise,  affections 
of  the  sight,  smell,  or  hearing,  as  giving  rise  to  a  first  attack,  or  sometimes 
to  the  succeeding  ones  also.  Many  of  these  neuroses  bear  a  relation  to 
puberty  and  ihe  other  great  epochs  of  life,  as  irell  as  in  women  to  the  occur- 
rence of  the  catamenia  and  to  pregnancy  and  the  puerperal  state.  Most  of 
them  arc  apt  to  break  out  for  the  first  time  at  some  particular  age  ;  migraine 
and  cpile[«y  St  or  about  puberty,  laryngismus  sTridulus  and  spasmodic 
croup  in  early  childhood,  and  tetany  in  childhood — except  when  il  occurs  in 
puerperal  women.  Some  of  them  tend  to  disappear  sjKjntancouisly  when  a 
ceriain  period  of  life  is  reached ;  thua,  migraine  often  ceases  to  recur  after 
about  the  age  of  fiAy. 

As  I  have  already  remarked,  a  feature  which  is  common  to  the 
paroxysmal  neuroses  is  their  tendency  in  Ihc  same  patient  to  undergo 
melamorphosis  in  course  of  time.  This  is  particularly  the  case  with 
epilepsy  ;  its  attacks  arc  liable  to  be  replaced  by  vertigo,  catalepsy,  mania, 
or  other  forms  of  nervous  disturbance.  Indeed,  if  we  had  convenient 
English  names  for  ihe/f///ma/and  the  haul  mat,  it  would  be  well  that  they 
should  be  described  separately,  for  their  relation  to  one  another  is  not  very 
tiuch  more  close  than  to  some  of  the  other  affections  which  1  regard  as  dis- 
'ocl.  The  connection  between  migraine  and  epilepsy  is  certainly  much  less 
'intimate,  but  I  shall  hereafter  mention  some  cases  which  have  been  regarded 
as  proofs  that  they  arc  to  some  extent  related  to  each  other. 

UioRAiNE. — One  very  important  paroxysmal  neurosb  is  migraint  or  $itk 
heaJaeke.  An  attack  of  this  disease  in  its  most  typical  form  begins  with  a 
peculiar  dimness  of  sight ;  after  a  little  while  the  fingers  of  one  hand  may 
become  numb  and  tingle,  or  the  patient  may  experience  some  difficulty  of 
Speech  ;  presently  the  power  of  vision  is  restored,  but  a  more  or  less  severe 
pain  in  the  head  comes  on,  which  may  last  for  some  hours  ;  before  it  ceases, 
vomiting;  ofttn  takes  place.  The  same  succession  of  phenomena  recurs  again 
id  again  at  more  or  less  regular  intervals. 

Great  confusion  prevails  with  regard  to  the  nomenclature  of  this  com- 
lint.     Many  names  for  it  are  in  use,  but  each  of  them  is  properly  nppli- 
f^ble  to  only  one  of  various  forms  that  it  may  assume,  and  several  gf  tbcm 
would  naturally  be  taken  to  include  other  and  distinct  affections. 
The  pain  is  often  limited  to  one  side  of  the  head-     To  such  cases  the 
ame  of  Hcmicrania  (^jaivawa)  has  been  applied  since  the  days  of  the  old 
Jreek  writers;  and  that  word  has  undergone  corruption  into  the  t'rench 
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migraint  and  the  English  m/grim.  In  stri<-lnoK,  thereforct  xll  ihese  It 
arc  inapplicable  to  any  case  in  which  both  temples  ache  At  th«  nine  tin 
but  wc  shall  presently  see  that  such  cases  constilure  the  majonty,  atif 
certainly  cannot  be  sepJirated  from  the  others.  Still  less  can  those  iiutancc 
be  isolated  in  which  the  {tain  is  intense  and  limited  to  a  ver>-  :small  )xMnt, 
and  which  previously  received  the  special  designation  of  davut  hyUtriais, 
based  u|>on  a  comparison  with  the  cScct  that  might  be  prodoccd  by  a  nail 
driven  into  the  skull. 

Again,  the  defect  of  vision  hits  by  some  writers  been  styled  llcmiopio,  to 
Hemio)isia,  from  its  affecting  only  one-half  of  the  visual  field.      Aiming  >l 
still  greater  accumcy  of  cxprcHion,  Dr.  Hubert  Airy  has  recently  pnmowd 
to  call  it  teichofsia  (rti/"c,  a  city  wall,  i'l-t^,  vision)  from  a  rcmark^ie 
feature  of  it  which  I  shall  presently  describe.     But  as  this  visual  alTcctioii, 
even  when  it  is  present,  gcnemlly  constitutes  only  a  small  part  of  the  com- 
plaint,  it  would  he  far  better  to  let  all  three  names  fall  into  disii<«:.     I^^ly, 
wc  have  the  English  Xcrms  bilious  hfada(/ie.  iiek  htaJaihts  and  sifJt giJJiiuis. 
Hut  many  c.ises  present  no  indication  of  gastric  or  hepatic  disorder ;  and,  cm 
the  other  hand,  there  is  a  diHereni  form  of  headache  in  which  aicb  dii-. 
order  plays  a  fur  more  important  pan.     Evidently  one  name  should 
given  to  ail  the  varieties  which  the  same  disease  may  asoime.      And,  if 
can  forget  its  ciyntology,  the  word  migraine  appears  to  be  by  far  the  mr 
suitable  for  the  purpose.     Dr.  Livcing,  indeed,  has  already  extended 
signification  in  this  way. 

Symptoms. — 1  have  already  remarked  that  one  symptom  of  mignine 
invariably  precedes  all  the  others,  if  it  occurs  at  all ;  this  is  the  affeeti^n  tf 
sigAf.  The  patient  first  notices  that  he  cannot  see  distinctly  some  part  of 
what  he  is  looking  at.  The  portion  of  the  visual  field  which  is  thus  blotted 
out  is  originally  very  small.  It  may  be  at  the  exiict  centre  of  the  field,  1ml 
more  generally  it  is  a  little  to  one  side  of  it,  although  so  near  that  in  reading 
from  a  printed  page  he  has  to  glance  slightly  away  from  the  word  he  wishes 
to  sec,  The  dim  spot  is  not  blacic,  but  seems  like  a  faint  cloud,  of  the  same 
color  as  the  rest  of  the  surface  upon  which  the  eyes  ate  directed,  It 
quickly  begins  to  enlarge,  and  gradually  overspreads  more  or  less  of  one 
lateral  half  of  the  field.  It  of^cn  acquires  a  peculiar  zigzagged  outline,  with 
angles  like  those  of  8  fortification  ;  this  is  why  Dr.  Airy  proposed  the  lume 
of  "  tcichopsia."  TTie  surface  within  seems  to  have  a  peculiar  unduUlory 
motion  which  has  been  compared  to  that  of  a  boiling  liquid ;  and  the 
angles  themselves  appear  to  flicker  or  to  revolve,  'Ilic  form  of  the  cloud  is 
originally  oval,  but  as  it  grows  bigger  a  gap  forms  in  that  side  of  it  whic^^ 
is  toward  the  centre  of  the  field,  so  that  it  becomes  horseshoe  shapc^H 
One  area  of  the  curve  then  seems  to  touch  the  point  of  sight ;  and  in  th^^ 
the  angles  arc  much  smaller  and  closer  together  than  in  the  other  srea, 
which  spre.ids  away  into  the  outer  part  of  the  field  of  vision.  Somefimce 
the  cloud  is  uncolored ;  sometimes  it  presents  brilliant  gleams  of  red,  blue, 
and  other  colon.  If  the  eyes  be  closed,  or  if  the  person  should  go  into  a 
dark  room  with  his  eyes  open,  the  whole  ti^re  appears  to  be  faintly  lomi- 
nous.  As  it  increases  in  size,  the  middle  of  it  clears  up  and  accurate  vision 
then  is  regained.  On  a  printed  page,  for  instance,  a  few  letters  can  now  be 
pliiinly  recognized  in  the  midst  of  the  glimmering  horseshoe -like  tiirvc. 
Ikfiire  long,  the  latter  likewise  disappears,  and  the  person  can  see  as  well  as 
cTcr.  The  whole  process  occupies  from  ten  to  twenty  minutes,  or  at  most 
half  an  hour. 

Wliilc  the  oval  cloudy  patch  and  its  zigzagged  border  are  visible,  ihey 
are  seen  in  their  minutest  details  by  both  eyes  alike.  To  this  rule  a  single 
exception  has  been  recorded  by  Sir  John  Herschel,  who  once  satisfied  himaetf 
that  his  left  eye  was  alone  affected.     But  1  cannot  help  thinking  thai 
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been  mistaken.  As  Dr;  Airy  points  out,  every  one  is  at  first  in- 
suppoM:  [hat  one  eye  only  a  concerned,  namdy,  ihot  of  the  side 
oB~wtiieh  part  of  the  visual  field  is  blolled  out.  The  fact  that  the  inipair- 
incnt  of  viMon  ts  thus  almost  constantly  referred  to  both  rctinx,  of  course, 
proves  thai  the  seat  of  the  afTeclion  is  thovc  tlie  optic  chiasma.  AndUmilA- 
tiOR  to  one-half  of  (he  field  is  jutt  wh.it  we  should  expect  from  out  knowlcd^ 
of  ihc  anatomy  of  the  nervous  renlrc*,  ihc  halves  of  which  arc  in  greai  meas- 
ure isolated  from  one  another,  each  communiratitig  wiih  corrcsj)onding 
halves  of  the  two  eyes.  Sir  John  Hcrschcl,  indeed,  has  stated  that  in  htt 
own  person  he  once  obserrecl  "  the  shadowy  jtailcrn  of  a  foitificaiion  which 
paiscd  completely  acroM  the  field  of  vision  from  left  to  right."  If  this  was 
K>,  wc  must  suppose  that  on  that  occiixion  the  disturlkancc  (of  whatever 
tiaturc)  which  is  the  cause  of  the  affection  extended  over  to  the  opposite  side 
of  the  brain  at  an  early  period  of  the  attack.     We  shall  hcTcaficr  sec  that  at 

later  period  this  commonly  occurs. 

In  some  cases,  as  soon  as  natural  vision  is  restored,  the  attack  ia  at  an 
end.  But  in  the  great  majority,  a  more  or  less  severe  headache  comes  on  at 
this  period.  It  is  gcncmlly  said  that  a  ]ireci»cly  similar  headache  may  also 
arise  without  hnvmg  been  preceded  by  any  affection  of  sight.  1  think, 
however,  that  it  is  admissible  to  express  n  doubt  whether  this  really  occura, 
or  at  least  whether  it  is  not  far  more  rare  than  has  hitherto  been  supposed. 
A  very  curious  circumstance  in  regard  to  the  visual  affection  is  that  iomc  of 
(he  best  and  most  careful  descriptions  of  it  have  been  written,  not  by 
medical  men,  but  by  astronomers  and  philosopher.  Wollaston,  Ard;{0,  Sir 
David  Brewster,  Sir  John  Herschel,  Sir  Charles  Whcatstonc,  Sir  Gccwgc 
Airy,  and  Professor  Uufour,  of  Lausanne,  may  be  mentioned  as  having  been 
liaUc  to  this  paroxysmal  defect  of  sight,  and  as  luving  carefully  noted  its 
phenomena  ;  and  I  do  nut  know  any  other  malady  which,  within  the  present 
century,  has  been  the  subject  of  two  pajiers  admitted  into  the  '* PhUosopUcat 
Trantaitkiti,"  as  well  as  of  communic;ilions  to  the  " Phikngfikiiai Mai^aiine' ' 
and  other  scientific  publications  in  this  country  and  abroad.  It  may  t>e  a 
question  whether  |>cison*  who  are  not  accustomed  to  employ  the  eyes  for 
minute  observation  would  notice  (he  dimne:ts  of  ^ighc,  or  regard  it  asol 
sufficient  importance  to  be  mentioned  to  a  medical  man.  Indeed,  when  it 
commences  at  some  disLincc  from  the  centre  of  vision,  I  believe  it  is  sure  to 
be  overlooked,  unices  the  patient's  attention  is  specblly  directed  to  its 
occurrence.  And  this  may,  perhaps,  be  the  reason  why  l*rofes5or  du  Bois 
Reymond  docs  not  mention  it  in  describing  this  form  of  headache  as  occur- 
ring to  himself. 

The  pain  of  migraine  varies  greatly  in  severity,  both  in  differcni  cases, 
and  in  the  same  case  at  dilTerent  times.  It  commonly  begins  at  some  one 
spot  in  the  brow  or  temple  and  gradually  spreads  all  over  these  regions. 
Sontetimes  it  remains  confined  to  a  single  point,  which  is  generally  over  the 
frontal  or  parietal  bone  on  one  side.  As  1  have  already  remarked,  the 
special  name  of  ehvits  wif  formerly  used  when  such  was  the  case,  A  strict 
bmitation,  however,  is  altogether  exceptional.  According  to  Dr.  Livcing,  it 
b  not  even  the  T\ile  that  the  headache  should  keep  to  one  laler.ii  half  of  the 
bead.  He  finds  that  in  the  majoniy  of  aues  it  affects  the  whole  forehead 
and  both  temples,  although  with  more  severity  on  one  side  than  on  the 
opposite.  It  often  extends  to  the  orbit,  and  is  referred  with  special  inten- 
sity to  the  back  of  the  eye.  More  rarely  it  passes  behind  the  ear  to  the 
occipital  region.  Some  writers  describe  it  as  of  a  stabbing,  cutting,  or 
boring  character ;  others  as  throbbing,  and  especially  as  undergoing  aug- 
mentation with  each  beat  of  the  heart.  It  is  generally  much  increased  by 
every  bodily  movement  that  the  patient  makes,  or  by  exposure  of  his  eyes  to 
light,  or  by  every  noise  that  he  hears.     He  therefore  lies  down,  and  keeps 
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ihc  room  as  dark  and  quiet  as  posablc.  But  Dr.  Witks  tells  mc  t>i«t 
knows  of  one  pattern  in  whom  ihe  lecumbcm  posture  aggravates  iIk  pdit 
and  who  will  sit  up  all  night  rather  than  recline  before  the  attack  has  paused 
off.  And  Ur.  Livcing  spcalis  of  cases  in  which  the  pain  was  SO  intolefable 
tJut  the  sufferer  cannot  lie  in  one  position  for  any  length  of  time,  and  is 
obliged  to  get  up  and  move  about.  It  has  been  said  that  the  patient  cm 
sometimes  make  the  visual  affection  more  marked,  if  not  increase  the  bead* 
ache,  by  lying  on  one  side  rather  than  on  the  other ;  namely,  the  side  o|>pO' 
site  lo  that  on  which  the  dirmicss  of  sight  is  observed.  But  this  appears  to 
be  seldom  the  case. 

Toe  headache  scarcely  ever  remains  long  at  the  simc  pitch  of  inti-nsitfJ 
Generally  it  goes  on  gradually  augmenting  in  severity  until  it  reaches  a  culJ 
minating  point,  after  which  it  begins  to  decline,  its  increase  is  tiuully 
steady,  but  sometimes  this  takes  place  by  fits  and  starts,  with  more  or  it» 
distinct  remissions  between  them.  When  the  pain  becomes  very  iniense  ifae 
patient  often  begins  to  feci  nausea;  and  presently  he  retches  and  is  sick. 
Anything  that  the  stomach  may  contain  is  rejected,  including  sometimes  a 
considerable  quantity  of  undigested  food.  But  &equenlljr  it  is  empty ;  and 
then  the  retching  is  ineffectual,  or  some  mucus  at  first  is  brought  up,  and 
afterward  a  bilious  fluid.  AfVcr  the  occurrence  of  free  vomiting  the  [aio 
often  quickly  passes  off,  and  thus  many  persons  regard  it  as  curative,  SAyinj 
that  they  get  relief  as  soon  as  they  can  be  sick. 

But  in  some  individuals,  however  severe  the  headache  may  be,  skknos 

jdom  or  never  occurs.     In  them  the  pain  gradually  [wsses  off  of  \i^  ouni 

cord.  Very  frequently  it  lasts  for  the  remainder  of  the  day  ;  the  {jaticni 
at  length  tjccomes  worn  out  and  drops  off  lo  sleep ;  and  when  he  wakes  ob 
the  following  morning  he  finds  that  his  suffering  is  over,  all  that  remains  of 
it  being  a  slight  soreness  of  the  forehead  or  temple.  Some  persons  lw«  the 
pain  if  they  can  sleep  for  a  short  lime,  even  during  the  early  part  of  an 
attack.  Dr.  Liveing  mentions  a  gardener  who,  if  he  could  at  the  commence* 
mcnt  Icai'c  his  work  and  lie  down  under  the  shade  of  a  tree,  would  wake  at 
the  end  of  half  an  hour  as  well  as  ever.  Lastly,  in  some  rare  cases,  tKe 
complaint  terminates  by  cplstaxis,  by  a  copious  secretion  of  tears,  \>y  jjro( 
perspiration,  or  by  the  flow  of  a  large  quantity  of  pale  urine. 

Leu  Cfnimnn  Sym/nomt. — An  attack  of  migraine  may  be  attended  will 
other  symptoms  besides  those  which  have  been  hitherto  described.  In 
certain  cases,  which  are  generalljr  of  considerable  severity,  common  teittaiiB^t 
is  impaired  in  one  hand,  especially  low'ard  the  ends  of  the  fingers ;  and 
sensations  of  tingling,  thrilling,  or  fomiication  may  be  also  exiwrienced. 
Sometimes  the  surface  of  all  one  arm  and  of  the  corresponding  leg  seems  to 
have  gone  to  sleep,  or  numbness  may  extend  to  the  neighborlmod  of  the 
mouth,  the  lips,  tongue,  and  throat.  Dr.  Livcing  sa}-s  that  all  these  parC» 
are  affected  bilaterally.  Dr.  Anstie  noticed  in  his  own  person  that  even  . 
the  inlcTvals  between  attacks  of  ]Hiin  the  power  of  distinguishing  imprirwia 
was  permanently  less  in  the  skin  round  the  inner  angle  of  the  right  eye  il: 
on  the  opposite  side ;  during  and  after  the  p.irozysms  the  irapainnenl 
sen%aiton  was  always  more  marked,  and  also  affected  a  more  exieiuive  area. 

Mtucular /f>«v  sometimes  seems  (o  be  more  or  less  distinctly  im|iaired. 
PtOiiii'  and  slrabiKmii«  from  paralysis  of  one  of  the  recti  muscles  h^ve  each 
been  present  in  c.i.'W*  which  have  been  regarded  by  good  olwerver^  as  of 
this  nature.  Some  [lalients  have  been  known  to  drop  things  which  they 
were  carrying  in  the  hand  ;  but  Dr.  Livcing  suggests  that  this  may  )>e  doc 
to  a  loss  of  the  Minsationx  which  should  guide  the  muscles,  rather  than  to  a 
true  muscular  paUy.  Another  symptom  which  is  sometimes,  but  not  < 
present  a ^iddinen  or  vertigo. 

Again,  in  some  cases  the  focutly  of  spttth  is  disordered.     The 
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a  difficulty  in  finding  (he  expixmion  which  he  wishes  to  me.  or  in  con- 
Mntctin^  "  coherent  sentence.  He  may  even  substitute  one  name  for 
anoibcr  ;  and  nn  insUncc  is  recorded  by  Dr.  Liveing  in  which  not  a  sinele 
word  could  be  uttered,  litis  may  occur  without  any  confu»on  of  thoiifint, 
Of  the  patient  may  be  painfully  conscious  that  his  memory  is  failinj{  him 
&ad  (hat  his  intellect  is  embarrasKd.  Actual  hall  uci nations  arc  \eiy  me. 
But  there  are  often  much  general  mental  depression,  and  2  vague  and  unae- 
eotiDlablc  sense  of  anxiety  and  drcid. 

Even  in  those  who  arc  subject  to  ordinary  migraine,  such  apparently 
serious  symptoms  are  comparatively  of  very  rare  occurrence.  Hcn<-e  the 
patient  may  fail  to  perceive  that  they  have  any  connection  with  the  habitual 
complaint.  The  period  at  which  they  commence  is  generally  before  the 
headache,  and  after  the  aflcclion  of  sight  has  continued  for  some  time.  An 
oppressive  drowsiness  is  also  sometimes  present,  and  the  patient  may  even 
lie  in  a  half-unconscious  state,  not  hcedmg  «hen  he  is  spoken  10 ;  but  ihts 
symptom  rather  accompanies  than  precedes  the  pain  in  the  head. 

In  some  instances  there  arc  also  symptoms  which  indicate  an  implication 
of  the  vaso-motor  system  of  ner^'cs.  The  temporal  artery  becomes  enlarged, 
and  its  tortuosities  arc  much  more  plainly  visible  on  the  affected  side  of  Ihe 
bead ;  it  feels  hard  and  like  a  cord  to  the  touch.  The  conjunctiv.-e  may  be 
much  reddened.  The/w^f/is  sometimes  altered  in  size,  but  observers  are 
not  agreed  as  to  the  character  of  the  change.  Du  Uois  Keymond  says  that 
in  binKcIf  il  is  always  dilated  ;  Piorry  and  l^tham  descnbe  it  as  being  con- 
tracted. The  eyeball  is  said  to  appear  retracted  in  some  cases,  la  one 
instance  Mollendorff  found  with  the  ophthalmoscope  that  the  baekgraiii>d 
of  the  aflected  eye  wn.s  of  a  bright  scarlet  red  color,  the  optic  papdix  red 
and  cedciRatous,  and  the  central  artery  and  rein  enlarged  and  tortuous.  We 
shall  presently  sec  that  stress  has  been  laid  on  these  various  facts,  as  indicating 
that  the  sympathetic  (vasomotor)  nerves  play  a  very  important  pan  in  the 
production  of  migraine. 

Again,  after  the  subsidence  of  these  paroxysms,  eerUin  very  curious 
changes  arc  sometimes  observed  in  the  tissues  of  the  affected  parts,  which 
can  only  be  a^ribcd  to  an  interference  with  their  nutrition  consequent  on 
the  nervous  disturbance.  One  such  change  is  a  localized  graynett  t/  the 
hair,  Ansiic  relates  that  when  he  himself  had  a  severe  attack  the  eye- 
brow would  show  a  distinct  patch  of  gray  oppoutc  the  supra-orbital  notch, 
but  that  subsequently  the  individual  hairs  regained  their  natural  color. 
He  found  that  as  many  as  eleven  out  of  twenty-seven  patients  showed  more 
or  less  grayness  of  the  hair  of  the  forehead  and  temple  on  the  side  on  which 
Ibcy  sutfcred  most  pain.  In  other  cases  the  hairs  become  brittle  or  &U  out. 
Some  years  ago  1  wa»  consulted  by  one  of  our  students,  who  wished  roc  to 
examme  the  hairs  from  his  eyebrows  with  a  microscope  to  see  if  I  could 
detect  any  fungus.  More  than  half  of  each  eyebrow,  at  its  outer  part,  had 
become  denuded  of  hair  ;  and  this  condition  was  more  marked  on  one  side 
than  on  the  opposite.  I  at  once  ini)uircd  whether  he  was  liable  to  migraine, 
and  found  that  this  was  the  case,  and,  also,  that  il  was  especially  severe  on 
that  side  on  which  the  eyebrow  was  the  more  deficient.  In  a  few  weeka, 
, tinder  treatment  for  the  neurosis,  the  hairs  began  to  grow  again. 

According   to   Anslie,  more    or    less   thickening   of   the    solid    tissues 

CCUts  in  many  ca.scs  as  the  result  of  repeated  attacks  of  migraine; 
he  even  observed  periosteal  swelling,  which  had  a  close  resemblance  to 
syphilitic  nodes,  but  which  he  believed  to  have  no  such  origin.  He  also 
speaks  of  iritis,  glaucoma,  opacity  and  ulceration  of  cornea  as  resulting  from 
neuralgia  of  the  fifth  nerve ;  but  1  am  not  sure  whether  such  effects  ever 
occur  in  cases  of  true  recurrent  migraine.  An  crysipelatoid  eruption  ought 
perhaps,   hovrcrcr,  to  be  mentioned;  for  Anstie  relates  toore  than  one 
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instance  in  vrhich  a  pttient  milTered  from  two  or  three  successive  attackf^ 
of  ihis  kind,  in  conncciion  with  netinlgic  («in.  I  have  mj^ielf  seen  the ' 
upper  eyelid  giwitly  swollen. 

Another  a^eciion  which  tx  fretjuently  consemtive  to  migraine  is  xanlkt- 
lataa  of  the  eyclidi.  Kxcept  in  c:aM»of  jatiiidicc,  I  liclicve  that  xanthelatma 
invariably  aflects  the  eyelids,  and  occurs  nowhere  eUe.*  It  alwa«  begiM 
near  Itic  internal  canthun,  and  genendiy  fmt  in  the  upper  lid  ;  and  a 
curious  circumstance  b  that  (aixoiding  to  Mr.  Hutchinton)  it  constantly 
appears  on  the  left  side  earlier  than  on  the  right,  llii^  observer  found  that 
most  of  the  {latients  in  whom  he  noticed  xantheliLimn  of  the  eyeltds  had 
suifercd  from  frecguent  Kick  headar.hes,  and  M>me  of  ihcm  very  weverdy. 
The  cutaneous  afTeclion  leldom  appean  in  thoic  who  have  not  reached  the 
age  of  thirty-five  or  forty  yean.  I  hare  seen  it  develop  itself  in  ibree 
succcraive  generations ;  and  lit.  Church  ha:t  placed  on  record  a  family  tree 
in  which  it  recurs  again  and  again,  but  imatlended  with  any  liability  to 
migraine- 

'The  general  nreutatiari  is  interfered  with  in  severe  attacks  of  migraine. 
Mfillcndorfl'  hai  found  the  beats  of  the  heart  reduced  to  fifty-two  or  eren 
forty-eight  per  minute.  The  pulse  at  the  wrwt  becomes  small  and  con- 
tracted. The  hand.i  and  feel  are  cold.  The  face  is  pale  and  haggard,  and 
dark  border*  ati[)ear  ruuntl  the  margins  of  the  orbits. 

It  seldom  it  ever  hap{x;us  that  migraine,  in  all  its  attacks  in  the  taine 
patient,  occurs  in  the  same  Hide  of  the  head.  But,  as  a  nile,  there  b  ooe 
side  rather  than  the  other  which  in  especially  apt  to  be  aiTccted.  Ttssoi, 
however,  tneiitions  the  «wc  of  a  lady  who  had  it  alternately  on  each  skte 
with  great  regularity.  WuUaslon  imd  Sir  George  Airy  may  alM>  be  men- 
lioncd  as  having  been  cipally  liable  to  the  affection  on  either  the  right  or 
the  left  side.  \\  ith  regard  to  the  mutual  relations  of  the  vnrioa-s  phenomena 
which  make  up  an  attack,  there  arc  some  dilferenccsof  opinion.  Dr.  t^tham 
describes  the  headache  an  beginning,  and  as  more  intense,  on  the  tide 
opposite  to  that  on  which  the  dimness  of  sight  is  noticed,  btil  Dr.  Liveinx 
deduces  from  the  olwcrvation.-i  which  he  has  collected  tliat  ihey  o^en  both 
occur  on  the  same  side.  Each  writer  says  that  when  the  aflcctioo  of 
sight  and  the  ntimbness  in  the  lingers  are  present  together,  it  is  on  the  same 
sideof  the  body.  I.aji.tly,  I>r.  I.iveinghasiiointedotit  the  bet — inlcrcstingm 
connection  with  what  has  lieen  said  as  n^rds  aphasia  from  organic  changes 
— that  when  the  s|ieech  is  interfered  with  in  migraine  there  is  very  genetalty 
numbness  in  the  fingers,  and  that  this  idways  alTects  the  right  hand,  cither 
alone  or  in  a.'wjciation  with  the  left.  He  has  not  met  with  n  single  instance 
in  which  scnuation  was  imfiaired  in  the  left  hand  only,  and  in  which  there 
was  any  affection  of  the  sjieech. 

Patholffgy. — Migraine  is  undoubtedly  one  of  the  paroxysmal  neuroses. 
As  rcguds  its  nnaiomical  seat,  I  have  already  remarked  that  the  disturbance 
which  causes  the  affe<:lion  of  sight  must  occur  somewhere  sIkivc  the  optic 
chiasma.  Indeed,  this  was  long  ago  pointed  out  by  Wollaston,  who 
observed  that  ihc  hemiopia  which  he  described  would  probably  be  found 
to  arise  in  the  thalamus  of  one  side.  And,  as  Dr.  I.iveing  says,  the 
only  correction  that  this  statement  seems  to  retjuirc  at  the  prescnr  time 
consists  in  the  inclusion,  within  Ihc  area  of  disturbance,  of  the  ganglia  of 
the  sensory  nerves,  down  to  the  nucleus  of  the  vagus.  The  order  in  whkh 
the  symptoms  follow  one  another  in  the  several  attacks  renders  it  likely 
that  the  affection  generally  starts  in  the  thalamus,  and  passes  dowowa 
and   backward  along  the  sensory  tract.     I'hc   numbness  and   tingling 

•  [ThU  role  it  n«  ■htolulcly  inie,    Se«  cum  repuntd  in  Ihe  "  Patitlegi(at 
tifni'^  tot  the  year  i8^I  (vol.  miiji,  p.  371,  aai  tWrd  table,  p,  3S3).     1  have  >eea  1 
two  myself,  in  ailditioo. — Ed.] 
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diftuent  obaerren  with  tcgud  lo  the coadiboa  of  the  popd  a»  w>  it J nail 
ricallj'  oppoaed  that  no  oiber  iafcwJice  seeoas  po^flile,  bat  that  it  mmt  icaUr 
diAeria  diSeceatcasB;  ^dcasfaribe  ddacatiaB  of  the  uatpocal  atiOT,  Ike 
Aasbtng  of  the  bee.  the  ladnna  of  ihe  coafiiocii*a,  the  ut^ectxia  of  the 
fundus  of  the  eje,  iliiefe  is  ditect  crideoce  thai  each  of  ibem  is  ooljr  occa- 
tioaaily.  Dot  coortaaily,  pRxai ;  so  liui  the  obIjt  poaaiMe  cencfainao  aeeat 
to  be  Hut  all  these  vaso-notor  phenomgoa  aiv  accidental  mfaer  thao  enea- 
tial  chancten.  As  Dr.  Ltrang  remarks,  there  i>  a  clear  analogjr  bet««ca 
the  parux)i9iai!  aearoaesaad  certain  miikor  coasennal  and  aalooiatic  roove- 
uenis  (>a(;h  a>  linwe  otaaetauf,  coaching,  and  gaptng).  and  sook  of  those 
which  verve  &k  the  graiifiotioo  of  Ibe  natunl  afjrpetitcs  ;  ytt  no  phy«iolo- 
gist  thinks  of  lefermg  any  of  ibtac  to  vaso-notor  disorder. 

Thui  il  wunkl  aeem  that  at  present  se  ran  form  00  cleaier  conceptioB  of 
an  attack  of  inigraiike  than  that  it  i*a  "nerve  storm,"  therenlt  of  aniiTega- 
lar  accnmolatKio  and  ex[>loshre  dtidiiige  of  nenroos  inAueoce. 

jSiwlngj'.—'Thc  keri£tarj  character  of  mizruae  b  well  marked.  Dr. 
Ijveing  loond  thai  in  twcnty-aiz  case*  oat  of  nAjr-lhrce  ii  was  said  to  be  a 
"  family  complainl  i  "  and  the  tweaty-cix  policDts  in  qoc»t)oo  had  among 
Ihem  forty  near  rcUtiont  who  were  lublc  xo  il.  Id  many  cases  it  is  traas- 
mitled  wiUioBt  the  siightcsi  change  of  type,  and  sometimes  il  pastes  Erom  a 
parent  to  thwc  children  oaly  who  in  other  respects  resemble  him. 

Women  a{>pcar  lo  be  slightly  more  prone  to  this  complaint  than  men- 

The  agt  ai  which  it  commences  is  generally  about  the  xventh  or  eighth 
year,  ai  ibc  btrginning  of  the  second  dcntiiion,  but  sometimes  it  is  the  pi^iod 
of  puberty,  and  sometimes  thai  of  early  adult  life.-  It  rarcU  occurs  ibr  the 
'" '  time  iQ  a  person  over  thirty.  The  more  marked  the  hereditary  tendency 
44 
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ibe  greater  fbe  )>rohibilii3r  of  tu  beginning  in  chitdbood.  At  altotit  the  ■  „ 
of  thirl)-,  j>ei»on>  often  suffer  from  it  much  more  severely  than  tli«j-  lud] 
(tone  {nei'iously  ;  and  as  Aostic  renuiks,  al  this  period  tlte  altai  k.-i  i-ca»e  in 
many  in&iancci  to  be  accompanied  by  vomiting,  so  thai  the  rum|ikunl  »  no 
longer  regarded  as  mere  "sick  bcadaclK,"  and  ilw  |>3ti<-ni  (unvrquenlly 
seeks meilKa)  advice,  perhaps  for  ihe  first  time.  When  Tifty  vcarMif  a^e  arc 
reached,  or  even  rather  earlier,  it  commonly  ha[>i>eos  ihat  ihe  liability  to 
migraine  ceases ;  old  people  comparatively  seldom  sulTer  from  it. 

In  some  persons  the  attacVs  of  migraiiM  recur  with  greai  regitLirily. 
period  b  sometimes  a  fortnight,  somelimes  a  month,  sometimes  longer  nil] 
There  are,  howervr,  cases  in  which  it  is  much  shorter.  W«  shall  {krewntt; 
see  that  the  immediate  exciting  cause  of  the  paroxysm  b  ver^-  often  cxc 
Iktigue  from  brain  work.  The  constant  repetition  of  this  may  render  the 
attacks  correspondingly  frcqucnl.  I  remember  the  cue  of  a  bank  clerk, 
who  for  a  considerable  lime  had  an  attack  regularly  every  we«k  day,  but  was 
free  on  Sundays,  .^nd  some  years  ago  a  governess  was  under  my  cue  who 
had  a  headache  every  night.  In  cases  of  this  kind  some  of  (he  more  chai- 
actcii»iic  features  of  the  compbini  are  very  apt  to  be  minting ;  but  1  bclicrr 
that  their  reUtion  to  true  migraine  can  often  be  eslabli.shed  by  the  SKconnt 
which  the  patient  gives  of  his  previous  state  of  health.  Ftinher  observation 
may,  perhaps,  sbo«-  that  a  headache  which  is  petsistenl,  nnd  tasti  for  a  great 
length  of  lime,  may  grow  out  of  the  paroxysmal  alfetrtion.  Such  a  case 
would  be  strictly  parallei  to  one  of  epilepsy,  in  which  the  No-oUlcd  statua 
epilcpticus  is  developed. 

In  the  cases  Just  referred  to  the  complaint  may  return  evert*  day,  or  every 
pther  day,  as  regularly  as  the  paroxysms  of  an  iniermittt^nt  fi-vcr  ;  and  ifai!^ 
"  ct,  together  with  the  striking  therapeutical  iniltimce  of  iiuinine,  oiica 
makes  it  difficult  [o  exclude  tlte  ]>ossibility  of  miasmatic  [loisonirig.  Bat, 
on  the  other  hand,  these  circumsianccs,  taken  hy  ihcmicl>-e$,  arc  far  from 
justifying  the  conclusion  that  a  migraine  is  really  due  to  such  a  cause,  and 
deserves  the  name  of  "brow  ague."  I  do  not  myinelf  lielievc  that  in  pci^oiis 
living  in  London  this  origin  of  the  complaint  can  ever  lie  established  satis- 
factorily ;  and  it  is  probable  that  even  in  <liscricu  where  mar^  miasm  pre- 
vails, cases  of  simple  migraine  and  of  other  forms  of  iKur^ilgia  arc  often 
wrongly  ascribed  lo  it,  just  as  I  believe  the  same  thing  to  h.ive  h.ippeoed  io^ 
the  case  of  intermittent  hieiiiatinuria.  But  it  appears  to  be  certain  thai  it  ^| 
sometimes  really  the  cause ;  and  in  some  jiaru  of  Spain  a  mia!«natic  migrain^H 
is  Slid  tu  be  endemic.  Again,  Dr.  Maceulloch  ha.i  staled  that  this  kind  of 
headache  may  occur  as  a  substitute  for  ague  during  the  whole  of  one  rclapee 
of  the  disease,  and  tliat  he  has  seen  a  "double  tertian  "  ague,  in  which  the 
headache  and  t)ic  ague  fit  occurred  regularly  on  alternate  tUys. 

In  Kngluncl,  however,  it  is  universally  believed  lhat  miKniine,  instead  of 
l>eing  ewentialty  a  nervous  malady,  is  the  reuilt  of  "bilious"  disorder. 
And,  when  the  attack  is  accompanied  by  vomitinK,  this  i«  »i|)]XMcd  to  expel 
a  mateiies  morbi,  in  tlie  shape  of  vitiated  bile.     Uniil  one  t^u  happened 
discuss  llie  matter  with  some  non-medical  friend  or  laiient  of  average  in 
ligcnce  and  education,  one  can  hardly  conceive  bow  firmly  fixed  the  belt. 
ID  question  is  in  ihe  mind  of  every  one  who  has  not  been  lauglii  the  contrary. 
A  notion  of  this  kind  could  only  be  derived  from  tlte  medicil  science  of  a 
former  age ;  but  one  might  well  wondi^^r  how  tl>e  te»hitig<  of  a  previous 
generation  of  physicians  should  have  left  behind  them  h>  ab»olutc  a  convtc- 
tiOD.     The  truth,  however,  is  that  it  is  a  relur  of  one  of  the  most  ancient 
doctrines  in   ihc   history  of  the  healing  art — thai  of  the  four  Cardinal 
Humors,  one  of  which  was  "yellow"  and  another  "  black  *'  bile.     There 
is  not,  therefore,  .my  ground  for  $iir])ri»c  at  the  difficulty  with  which  it  is 
eradicated  from  the  popular  mind. 
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But  although  it  is  certain  thai  migraine  n  never  soleljr  due  to  disorder  of 

!  cbylopoictic  viwcra.  ihcic  is  yet  no  qiintion  that  some  error  of  diet  is 

tbr  direct  exciting  cause  of  an  aitoclc  in  a  person  who  is  liable  to  it. 

not  now  referring  to  the  diffused  headache  and  giddmes;  which  are  apt 

I  be  more  or  less  conslanily  present  in  persons  who  MifFcr  from  dyspepsia 

frum  the  v>called  congestion  of  the  liver  ;  this  has  doubtless  been  often 

gnfotinded  with  true  migraine.     But  wKnl  is  ronclusive  as  to  the  reality 

~  the  inH'icnce  of  improper  food  is  the  fact  that  some  persons  at  least  caa 

^mj-s  bring  on  an  attack  by  eating  particular  articles  of  diet  toward  Ihe 

■d  of  the  interval  between  one  headache  and  another;  whereas,  for  a  few 

Ijrs  after  a  paroxysm,  they  might  partake  freely  of  the  very  same  things 

'  bout  sulTering  in  any  way.     Ur.  Foihergill,  nearly  a  century  ago,  stated 

;  be  had  foTind  nothing  more  apt  to  cause  "sick  headache"  than  "melted 

r,  fat  meats,  spices,  meat  pics,  hot  buttered  toast,  and  malt  liquors  when 

Dg  and  hoppy,"     A  medical  man  who  had  suffered  alt  his  life  from  the 

aim  told  L>r.  Liveing  that  he  could  never  t.ike  the  smallest  quantity 

nor  rat  the  smallest  fragment  of  burnt  pastry  without  bringing  on  a 

che.     Many  )>er«ons  speak  of  butter  and  pork  .is  particularly  frequent 

niing  causes  of  migraine  ;  and,  making;  every  allowance  for  the  influence 

'  preconceived  opinions,  I  do  not  think  that  the  validity  of  Buch  statements 

be  entirely  Impugned. 
In  women,  again,  ihc  recurrence  of  the  caiamcnta  is  often  an  exciting 
of  attacks  of  migraine,  which,  perhaps,  gener.illy  precede  the  ttux,  but 
limes  accompany  or  even  follow  it.     Not  uu frequently  each  monthly 
nod  brings  with  it  a  scries  of  more  or  less  distinct  paroxysms  of  head- 
A  striking  illusiralion  of  this  connection  is  affi>rdcd  by  a  case  related 
Dr.  Liveing,  of  a  woman  who  was  very  liable  to  the  complaint  when 
ling,  but  who  throughout  repeated  pregnancies  was  always  entirely 
ffOin  it.     Thix  writer  auo  mentions  an  instance  in  which  Ihe  head- 
lit  and  the  caiameuial  discharge  recurred  umultaneousty  at  fortnightly 
ilCTvali. 
Bot  Citigue  U  a  £u  more  important  exciting  cause  of  migraine  than  either 
'  ihoie  which  I  h.ive  mentioned.     In  some  per>onx  a  straining  effort,  siirh  as 
ng  a  heavy  weight,  will  bring  it  on,  and  in  others  the  exertion  of  running 
•pi  lo  have  the  same  effect.     Many  patients  are  exceedingly  liable  to  be 
acked  by  it  after  protracted  labor,  such  as  a  hard  day's  washing ;  ur  after 
>longed  eierri-Ke,  particularly  if  the  siomac-h  be  nut  duly  mprilted  with 
Another  freijuent  cau«e  is  severe  menial  wDrk,  but,  above  all,  anxiety 
kd  worry.     A  long  railway  journey  L«  apt  to  be  followed  by  a  paroxysm  in 
oe  individuals,  and  in  otheni  merely  driving  in  ihe  itreeta  of  I^nd<m  ha.i 
same  effect.     Many  |M:i%ons  always  h.ive  a  tick  headache  after  a  day's 
[hi  teeing,  or  afti-r  passing  an  evening  in  a  crowded  concert  room  or  b.ill 
m  I  and  in  vime  Miscepiible  individuals  an  attack  may  be  brought  on  by 
ring  lights,  loud  noises,  or  the  Strong  odor«  of  certain  Aowers.     Ur.  .\iry 
iliofu  the  case  of  a  [icrson  in  whom  the  peculiar  affection  of  sight  was 
Hionally  caused  by  looking  at  a  stri[>ed  wall  jiaper  or  a  sirijied  drea; 
Sir  John  Herfchel  sUles  that  he  had  it  at  Ihc  result  of  allowing  his  mind 
I  dwell  upon  a  description  of  the  affection. 

In  several  of  the  conditions  already  alluded  to  as  excilins  causes  of 
igraine,  one  element  is  exhaustion  of  Ihc  visual  apparatus.  1  nis  is  true, 
insLince,  not  only  of  over-study,  but  also  of  railway  traveling  and  the 
And,  many  yean  ago,  Piorry  propounded  the  theory  ihat  the  com- 
it,  or  al  Icaiii  one  vanety  of  it,  was  the  rrtull  of  irriiatiun  of  Ihe  optic 
ts,  from  straining  i-fforts  to  see  very  small  objects,  or  from  want  of  care 
^JB  regulating  the  amount  of  light.  Now,  (his  view  is  altogether  untenable, 
Wtf  applied  to  all  cases  of  migraine,  or  even  if  limited  to  that  form  of  it  in 
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which  symptoms  refernblc  to  the  risuol  ippanttui  pRrponderate,  the  heid- 
ache  being  slight.  Bm  il  U  perfectly  Inie  that  when  the  tyc*  we  slnic- 
turally  imperfect,  the  forced  uie  o(  them  may  be  the  immedtale  tsoKof 
attacks  of  migiainc.  The  defects  which  lead  to  ihix  result  are  chiefly  thu»c 
of  ihc  transparent  or  ref(;u:tiiia  media  of  the  eyes ;  their  dirc<:t  effect  is  the 
produclion  of  s)>a!^in  of  the  ciliary  muscles,  and  with  this  is  asvxiated  an 
irritation  of  nervous  lilaTncnis,  which  may  dilTuie  ilNclf  nvcr  a  wide  area 
within  the  dislribution  of  the  fifth  nerve.  Every  praciiiioncr  now  knovs 
that  hypcrmctropia  is  a  frei|iienl  oitise  of  attai  ks  of  dtmnesi  of  Mght,  head- 
ache, and  giddincst,  whirh  recur  when  the  eye«  are  ased  for  near  work  for 
any  length  of  time,  [arliciilarly  under  artificial  light.  A  kiudcnl  lately  con- 
sulted Tnc  for  similar  sympionu,  and  it  wa-t  not  for  some  little  lime  that  I 
discovered  that  lh«y  were  the  retult  of  the  employment  of  loo  powerful 
concave  glasses,  which  he  had  chosen  without  projKr  advice,  in  order  to 
correct  a  moderate  degree  uf  myopia,  and  which  ne  wore  even  when  reading 
or  writing.  In  this  connection,  too,  ailigmatism  must  not  be  overlooked. 
Another  cause  of  such  symptoms  is  weakne»  of  lite  internal  recti  muscUs. 
Three  years  ago  I  had  u  bank  clerk  sent  to  me  who  had  previously  more 
than  once  had  lo  give  up  work  for  a  period  of  two  or  Ihrev  months,  on  account 
of  cerebral  symptoms.  These  hod  been  ihoushi  to  be  of  a  scriou&  character, 
but  I  had  him  examined  by  my  colleojpie,  Mr.  Higgens,  and  he  ducovned 
that  the  internal  recti  muscles  biled  to  make  the  eyes  converge  properly 
upon  near  objects ;  when  suitable  glasses  were  supplied  lo  him,  he  :sood  Iom 
all  hiscompbinti.  In  ]>tai:iice,  therefore,  one  .should  make  il  a  rule  never, 
to  prescriltc  for  any  kind  >if  fronliil  headache  without  eliminating  the  pcfi&i-' 
biluy  of  its  l>eing  cjiiised  by  imperfection  of  ihc  organs  of  «ghl. 

[,a.Mly,  affection*  of  the  teeth  must  not  be  overlooked  as  c.-iii«es  of  migraine, 
at  Ica-st,  if  clavus  tie  inrhided  iis  a  form  of  it.  1  have  already  referred  lo  Mr. 
Salter's  statement  with  regard  to  this  at  p.  376.  One  of  the  caacs  recorded 
by  him  is  that  of  a  young  lady  who  for  eight  years  was  subject  to  attacks  of 
headache,  confined  to  u  >|ia(-e  of  ahyiil  the  siic  of  a  crown  piece,  rather  to 
the  kft  of  the  vertex.  They  sometimes  recurred  three  or  four  times  a  week, 
beginning  af^er  breakfa>t  and  huting  all  day ;  they  wen;  attended  with  {real 
prostration.  The  affected  spot  lieiame  hot, and  pressure  with  the  baitd  gave 
relief  to  the  pain.  At  length  the  patient  conceived  the  Hlea  that  the  le' 
upper  canine  tooth,  which  wiu  known  to  be  impacted  in  the  palate,  was 
some  w.ty  connected  with  her  .sufferings.  It  was  removed,  and  &be  nev 
afterward  was  attacked  by  the  headache. 

JhagiMfU. — In  its  typical  form  migraine  presents  little  or  0C»  dillic-nlty 
of  diagnosis.  I  have  »eeti  one  or  two  cases  in  which  a  syphilitic  pcrioslita 
of  the  margin  of  the  orbit  has  produced  rcnirient  [nins  of  somewhat  similar 
character  1  but  this  could  not  escape  the  notice  of  any  but  a  very  careleu 
«h?«-rver. 

When  the  phenomena  of  the  attacks  are  ill  developed,  however,  one  may 
not  find  it  eaiiy  to  determine  whether  they  belong  to  the  diKOK  now  unde  " 
considcmlion,  or  to  »oine  other  neurosis.  I  have  more  than  oDcc  been  dv 
po»ed  to  think  that  migraine  and  the  fflU  mal  of  epilc[>sy  are  really  liiike 
together  by  transitional  forms.  .Another  lorm  of  migraine  sboui  which  oo«1 
may  fall  into  error  U  ihat  in  which  an  affection  of  speech  i<i  a  main  symptom. 
Some  months  before  hi:i  death,  the  late  Dr.  Philli)M  had  a  kvctc  attatJ:  of 
headache,  attended  with  marked  aphasia.  When  he  had  recovered,  I  one 
day  happened  to  discus  with  him  the  question  whether  it  could  have  been 
of  the  nature  of  migraine ;  but  hts  fatal  aiuck  of  apt^lexy,  which  doubtie^ 
was  the  result  of  embolism,  afterward  began  in  precisely  the  same  way,  and 
presented  the  veiy  same  symptoms.  Jt  seems  to  me  very  doubtful  wliethe] 
Dr.  Liveing  is  right  in  regarding  at  a  mere  paroi(>'smal  neuroaid  a  case  ta 
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which  sitacksof  loxx  of  upccch  and  right  hemipK'gia  recurred,  penUting  for 
a  week  or  more  at  a  time. 

Relation  to  Other  Nfurosfs. — Migraine  is  socommon  a  complaint  Ihal  one 
can  hardly  atl.tih  very  much  imiJorUncc  to  the  mere  fact  thai  some  other 
DCurosK  occa-sionnlly  develops  itself  in  those  *bo  are  Ribjcct  to  it.  as  indi- 
cating that  there  is  any  real  relation  between  them.  Dr.  Liveirg.  however, 
believe*  thai  a  transformation  stmielimcs  occur*  between  migraine  and 
epilepsy ;  and  he  reUlcs  c.xws  in  whtrh  persons  who  had  sufftred  from  the 
former  afterward  became  affected  with  the  latter  disease;  but  it  is  to  be 
noted  that  wme  nf  them  had  relations  who  had  been  epileptics-  This  writer 
also  refers  to  an  instance  in  which  migraine  bceame  replaced  after  a  certain 
period  by  asthma ;  and  to  another  in  which  a  constantly  recuning  gastralgia 
disappeared  and  wils  followed  by  a  typical  migraine,  while  this  in  its  mm 
was  succeeded  by  a  kind  of  spasmodic  croiip.  He  also  relates  a  case  in 
which  attacks  of  sick  headache  were  followed  after  «  time  by  angina 
pectoris ;  and  another  in  which  iitsanity  develo|)cd  itself. 

I  do  not  think  that  any  medical  man  can  have  suffered  again  and  again 
from  migraine  without  having  the  thought  forced  upon  him  that  such 
attacks  must  indicate  a  defect  of  cerebral  organization  which  might  subse- 
qiiently  result  in  serious  mischief.  And  Dr.  Liveing  quotes  Calmcil  as 
having  remarked  that  both  the  intellectual  faculties  and  the  moral  diapOH- 
tion  of  the  patient  arc  sometimes  impaired  by  the  repeated  oteurrence  of 
migraine.  He  al«)  refers  to  the  cases  of  Parry  and  WoUasion,  both  of 
whom,  after  having  long  licen  subject  to  this  complaint,  died  of  organic 
cerebral  disease.  But  such  results  arc  in  the  highest  degree  rare  and 
exceptional . 

Trtalmenl. — This  involves  two  distinct  questions:  (i)  the  management 
of  the  i>aticnt  during  the  intervals  between  the  attacks  of  migraine,  with  a 
view  to  prevent  their  occurrence  or  diminish  their  severity;  and  (a)  the 
treatment  of  the  attacks  themselves. 

(i)  Under  the  first  head  hygienic  measures  arc  of  primary  importance. 
One  must  insist  upon  the  importance  of  daily  exercise,  short  of  laiigue.  in  the 
open  air ;  one  must  prohibit  an  excess  of  brain  work,  and  take  caR-  that  the 
patient  is  as  far  as  possible  shielded  from  domestic  worry  and  anxiety.  The 
state  of  the  digestive  organs  must  be  carefully  inquired  into ;  and  due 
weight  must  be  allowed  to  any  indications  of  dyspcjisiaor  lithxmia,  or  to 
evidence  that  the  attacks  arc  brought  on  by  errors  of  diet.  But  in  many 
cases  it  is  a  mistake  lo  restrict  the  patient  too  closely  to  what  is  termed  plain 
food.  Rather  he  should  be  advised  to  take  a  freer  quantity  of  fat,  in  the 
form  of  butter  or  cream.  Alcoholic  beverages,  however,  should  generally 
be  avoided,  or  sparingly  indulged  in.  In  severe  cases  a  change  of  climate 
is  often  advisable,  and  particularly  a  sea  voyage. 

One  of  the  good  results  which  may  fairly  be  anticipated  from  the  disctB- 
sions  which  have  taken  place  within  the  last  fcwye.trsas  to  the  nature  of 
migraine  is  that  those  who  have  the  care  of  young  people  ahould  look  out 
for  the  carty  manifestations  of  the  complaint  during  childhood  or  after 
puberty,  and  insist  upon  the  avoidance  of  over-study  and  of  undue  excite- 
ment  in  those  who  seem  likely  to  suffer  severely  from  it.  Until  te<:enlly, 
migraine  was  almost  universally  looked  upon  as  being  at  once  incurable  and 
almost  unworthy  of  notice  on  the  p-irt  of  a  medical  adviser.  But  the  truth 
is  that  if  systematically  taken  in  hand  it  is  very  amenable  to  treatment ;  and 
those  who  suffer  from  it  know  best  how  serious  a  matter  it  is  to  them,  inter- 
rupting, aH  it  frequently  docs,  all  the  engagements  and  pleasures  and  duties 
of  life. 

Among  medi(-inal  agents  Dr.  Liveing  lays  that  he  has  sometimes  found 
the  regular  admin tsiration  of  belladonna  and  hyoscyamus  of  great  service. 
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Cannahu  indira  i»  also  recommended ;  and  i  have  prescribed  it  more  than 
once  with  decided  adv:aniag:e.  Bromide  of  pota^ium  is,  perhaps,  man  gene- 
rally u>cful. 

In  m^ny  cuic*  the  preparations  of  iron  (especially  the  sesquioxide  and 
the  »cchanted  carbonate)  arc  ver)-  serviceable,  and  i))U  even  though  there 
may  be  no  aimmia.  Strychnia  in  small  doie»  (one -twentieth  of  a  grain)  it 
said  to  be  another  valuable  remedy.  1  have  myiclf  presctiWd  arsenic  with 
marked  suceew;  it  was  lon^  ago  recommended  by  Dr.  Bright  and  Sir 
Thomas  Watson.  Quinine  is  said  to  be  less  serviceable  than  it  is  in  many 
forms  of  neuralgia,  except  in  cases  of  malarious  origin. 

The  remediw  hitherm  mentioned  (lossess  physiolofpcal  properties  which 
explain  in  ^oine  nn-asurc  their  beneficial  action  in  the  prevention  of  attacks 
of  migraine.  But  there  ate  other  medicines  of  which  the  good  effects  are 
lew  readily  intelligible.  One  such  is  iodide  of  potassium.  Dr.  Todd  iasaid 
to  have  fuund  thii  more  successful  than  anything  else ;  and  Dr.  Livcing 
mentions  a  cane  in  which  the  attacks  were  so  freqiK'nl  and  severe  as  to 
render  the  jiatient't  life  a  burden  to  him,  and  in  which  5ve  grains  of  the 
iodide  three  times  a  day  set  him  almost  free  from  them.  In  other  cases 
chloride  of  ammonium  seems  to  answer  belter  than  anything  else.  Valcritn 
and  valerianate  of  line  arc  said  by  Dr.  Liveing  to  be  sometimes  of  great 
value. 

(i)  TIte  treatment  of  the  paroxysms  of  migraine  must  neces^riljr  depend 
on  their  xeverlty ;  it  is  only  in  very  violent  attacks  that  the  patient  is  likely 
to  seek  fur  inedicnl  advice.  Of  hi^t  own  accord  he  will  return  to  a  darkeoed 
room  and  muint;iin  abttoliile  quiet.  If  the  feel  be  cold,  they  should  be 
wrap|)ed  in  blankets,  and  a  hot  bottle  should  be  pbced  in  contact  with  them ; 
or  they  may  be  susjieiidi-d  in  hot  water  tu  which  some  mustard  has  been 
added.  Hydrate  of  chloral  may  then  t>e  administered  in  a  dose  of  from 
twenty  to  thirty  gniim.  Dr.  AnNtie  speuki  of  it  as  l>eing  of  the  f^reateit 
jtOifiible  value  in  quickly  bringing  ^1ee]I  to  the  jialient,  who,  when  he  waketj 
up,  ni.ty  be  free  from  ]x>iji.  llrutnidc  of  pulasNtiiw  also  is  very  uMfful : 
scruple,  or  half  a  drachm,  taken  when  the  sight  logins  to  t>e  aflfected,  some>1 
times  cuts  short  the  attack.  At  thix  period  a  cup  of  strong  lea  or  coffee 
is  in  some  persons  cu))able  of  produiiiig  the  .-uime  effect ;  even  sipping  hot 
water  gives  relief  in  some  ca->es.  Itui  the  best  reme«ly  of  all  ap)>eiirs  to  be 
guarana.  This  drug — a  compound  prepared  in  Braxil  from  species 
/Vrif/ZtWd— lias  l>een  principally  recommended  in  England  by  Dr.  Wilks; 
half  a  drai^hm  of  it  may  be  taken,  mixed  with  water;  or  about  twenty 
thirty  minims  of  the  liquid  extract.  Bvcn  this,  however,  is  sometime 
altogether  useless.  Dr.  Anstie  mentions  the  extract  of  cannabis  indira,  in 
dose  of  a  quarter  to  half  a  grain,  as  l>eing  very  sen'iceahle  in  the  migraine^ 
of  the  young ;  he  sa>-s  the  duse  should  be  repeated  in  two  hours  if  sleep  be 
not  obtained.  In  some  cases  a  full  do^rof  branily  or  a  glass  of  sherry  or  cham- 
pagne is  very  effectual;  but,  as  Dr.  AnMte  points  out,  there  is  great  danger 
in  allowing  a  jnitient  to  Ry  to  such  remedies  for  the  purpose  of  allaying  pain. 

Locally,  some  measure  of  relief  may  be  afforded  l>y  the  pressure  of  a 
handkerchief  tied  tightly  round  the  brows.  Dr.  I.iveing  mentions  a  case  in 
which  itlunging  the  head  into  culd  water  was  often  effectual.  In  some  cases 
it  has  been  found  advantageous  to  ajiply  lu  the  seat  of  pain  a  little  piece  ' 
cotton  wool,  on  which  a  few  drojis  ol  ellu-r  have  licen  poured,  and  which 
covered  with  a  watch  gla-a  ;  and  the  bisuljihide  of  rartion  lias  lieen  used  in  a 
similar  manner.  Trllus.^eau  speaks  highly  of  the  application  of  extract  of 
belladonna  to  the  painful  temple;  and  Dr.  Anstie  says  that  a  diluted 
ointment  of  vcrairia  is  often  very  serviceable. 

Another   mca.surc  wltich  ap|}ears  sometimes  to  be   highly  mcccasfnl 
the  application  of  the  constant  galvanic  current.     Dr.  Anstie  tecommcnd 
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It  it  should  be  pancd  from  one  mastoid  process  to  the  ot)»cf.  Only  three 
four  cvlU  should  ai  first  be  employed,  and  never  more  Ihan  (en ;  it  should 
applied  for  but  half  a  minute  at  a  limi-.  and  repeated  once  or  [wire  a 

ijr.     Giddiness  is  very  apt  lo  be  produced  unless  it  be  incil  with  great 

LUtioil. 

Eifl.TPSV. — Rpileptiforra  fits  accompany  the  onset  of  variola  and  other 

nthcniata  ;  ihcy  occur  toward  (he  last,  when  life  is  being  extinguished  by 

moirh^igc  ;  ihcy  result  ffooa  Bright';)  diseaM  of  the  kidneys,  and  they  arc 

uccd  by  varioiH  organic  aiTeclions  of  the  brain. 
But,  in  rcmaiLilile  cuntntst  with  the  various  cases  jus(  referred  to,  in  all 
which  the  fiis  arc  accidental  and  occasional,  or  even  solitary  fits  of  pre- 
iy  the  same  kind  return  again  and  again  in  many  paiien[s  for  years 
(her,  and  often  without  beinj;  tncejble  to  any  cause  except  an  inhcti(ed 
cncy  to  nert-otis   disorder.     One   cannot  but   regard   such   cases  as 
tially  distinct  from  the  others,  and  as  ret|uiring  a  special  name ',  and  i( 
Ofds  both  wi(h  custom  and  with  common  sense  that  we  should  speak  of 
as  ef^ltftU,  and  call  6(3  which  arc  of  accidental  origin  tf>ilef>iifi>rm. 
o  the  Uiier.  indeed,  wc  may  (if  we  choose)  apply  (he  dcsigna[ion  of 
ecbuDiHta,"  which  U  commonly  employed  by  ol^(etric  writen  for  (he  fila 

are  apt  to  occur  after  childbirth. 
But  in  limiting  the  use  of  (he  word  epilepsy  (o  a  rccurren(  paroxysmal 
rosis.  one  mu^t  carefully  avoid  an  error  in(o  which  ii  is  easy  to  fall, 
namely,  that  of  imagining  tliat  underlying  the  atlacks  there  is  an  cseniial 
di^ase  which  can  he  i:onceived  to  exist  independently  of  (hem,  and  of  which 
they  arc  only  symptomi,  Tlie  fits  themselves  constitute  (he  disease,  the 
only  Other  element  in  tn.  definition  being  the  clinical  fact  that  (hey  tend  to 
im  at  more  or  l«s  regular  internals  for  an  indefini(e  length  of  lime.  Wc 
won  »ee  that  the  distinction  between //(/i/AV  and  f/tiU/i/i/iTut  xtUu:)m 
not  aiwayi  c.xsily  -ipplicd.  and  that  some  cases  of  very  long  standing 
dd  properly  be  •  la«ed  with  the  ladcr  rather  than  with  (he  former.  .\nd, 
the  other  hand,  a  wngle  fit,  which  is  nercr  repeated,  may  l>elong  (o 
^  (le|Ky  in  the  sirictesi  sense,  although  the  tendency  lo  recurrence  is  over- 
come by  treatment,  or  is  never  called  into  activity. 

Epileptic  atiai  kt  vary  greatly  in  severity.  And,  in  accordance  with  the 
univcrNjI  practice,  1  nuy  divide  (hem  into  two  principal  groups  the  one 
eonitituiing  what  the  French  (crm  the  /cA/  ma/,  the  other  wh.tt  they  term 
the  k'ly/  mat.  In  l<a(in  these  have  respectively  been  called  epilepsia  minor 
an<l  epilepsia  nujor,  ;ind  it  would  be  convenient  to  adopt  wimilar  exprewions 
in  English,  since  our  language  has  hitherto  been  dehcieni  in  nametlorthem. 
The  fftit  mal  \i,  indeed,  commonly  spoken  of  .xs  i-^f/iyViV  vertixD.  but  we  shall 
presently  sec  that  dtcrc  is  more  (han  one  reason  why  the  uic  of  the  term  in 
sach  a  Knse  should  be  avoided. 

Sfiilr/<u''i  Afiiur. — A  parox)'smof  (he/.-/// wu/,  or  minor  epilci»y,  may  be 
a  (aere  sutpertston  of  con^iousness,  quite  sudden  in  its  onset,  and  scarcely 
more  than  n>onicit(ary  in  its  dunlion.  For  two  or  three  leronds  the  patient 
i»  loM,  but  he  <pii<-kly  recovers  himsclf.ind  goes  on  with  what  he  »■;«  doinj^. 
Dr.  Wilks  ntentions  che  cjise  of  a  shopman  who  often  had  a  4«ii:ure  of  this 
kind  while  serviitg  a  customer,  and  who  believed  that  no  one  noticed  it.  [n 
Mcnr  instances  such  att.tcks  are  attended  n-ith  muscular  rigidity.  Dr.  Cham- 
bers relates  (hat  a  well-known  lecturer  would  sometimes  be  seixed  while 
addressing  his  cla.<3,  and  would  stop  in  the  middle  of  a  lentence,  remaining 
perfirrily  siiU,  with  mouth  open  and  ai^^s  extended ;  after  a  minute  or 
(wo  be  would  go  on  just  where  he  had  left  off,  without  knowing  anything 
that  had  happened.  Dr.  Chambers,  indeed,  puts  (ht«  case  ns  one  in  which 
the  fietit  ma/  assumed  the  characters  of  foia/f/iji,  bu(  it  does  not  seem  clear 
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to  me  (}i4t  it  rpally  deserved  (hat  name.    At  any  rate,  its  close  relation  i 
t:jii!e|iiy  was  shown  by  the  circumstance  that  the  gcDllcniaii  ii 
aftL-m-ard  suflfercd  rrom  that  disease  ii>  it*  ordinary  form, 

III  other  cas«,  if  the  patient  should  hapjjcn  to  be  speaking  at  the  tiroe 
when  he  is  aiiackcd,  he  lows  ihc  thread  of  his  discourse,  and  afterward  be 
cannot  remember  what  he  was  saying  or  what  was  said  lo  him.  Or  he  mar 
tilafi:$ec  and  lean  ngainst  something,  or  grasp  at  it  for  support.  He  may  expe- 
rience a  sensation  of  giddiness  and  lie  down  to  avoid  falling.  He  may  e»eii 
fall.  Dr.  Wilks  mentions  one  instance  in  which  a  little  girl  would  be  silting 
in  her  chair  siiichin^.  when  she  would  suddenly  fall,  but  before  ihe  nnrse 
could  reach  her  lo  pick  her  up  she  would  be  in  her  scat  and  again  at  work. 
To  such  cases  the  name  of  '■  cpilcpiic  verltgo  "  would  be  fairly  applicable, 
if  it  were  noi  undesirable  to  separate  ihem  from  the  rest,  and  if  there  were 
not  another  paroxysmal  vertigo,  which  bears  no  close  relation  to  epilepsy. 
1  have  already  had  reason  to  remark  thai  some  wriiers  call  any  nervoiu 
affection  epileptic  which  recurs  paro]t>smally ;  consequently  the  exprcauon 
"  epileptic  vertigo  "  must  necessarily  be  ambiguous. 

If  one  carefully  investigates  an  attack  of  minor  epilepsy,  one  may  noiice 
that  the  pupils  become  slightly  dilated,  and  that  ihe  patient  no  longer  seeim 
lo  be  looking  at  anything,  The  face  often  becomes  pale,  and  afterwan] 
slightly  flushed.  Dr.  Reynolds  says  that  the  puUc  may  fatter  xnA  become 
irregular.  Some  years  ago,  while  1  was  one  day  Itsteniitg  with  the  Metho- 
scope  lo  the  heart  of  a  man  whom  1  had  never  seen  before,  its  beats  .titddenly 
ceased.  I  looked  up  and  saw  that  his  face  had  turni-d  deadly  pjile.  He 
said  that  he  was  going  to  fiini.  and  reclined  batk  on  the  <hair  from  whirh 
he  had  risen.  1  could  feel  no  pulse  ai  his  wrist,  and  for  an  in.stani  I  thought 
that  he  might  be  going  lo  die.  but  I  had  hardly  lime  to  ring  my  hell  when 
Ihe  color  returned  to  his  face,  and  1  found  that  his  heart  w«.h  beating  again. 
Presently  there  was  a  little  iwiithing  of  the  muscles  in  one  or  Iwiih  hamk.. 
In  a  minute  or  iwo  he  was  able  lo  lell  me  thai  he  often  had  "fnintini" 
fits."  and  that  some  years  back  he  had  been  subject  to  epile|>tic  scijtnr 
It  appeared  clear  that  the  attack  which  I  had  witneiaed  wa.t  one  of 
fttil  mal.  In  a  large  majority  of  cases,  if  not  alwa>-s,  the  so-called  fainting 
Als  which  are  so  apt  to  occur  in  children  and  others  are  really  of  an  epileptic 
nature. 

It   is.  however,  certain  (hat   in  some   instances  the  cirritlation  tn 
i»fx  and  limbs  goes  on  without  inlerniption  during  an  attack  of  the 
mal.     Dr.  Reynolds  sa)-s  that  he  can  testify  to  this  from  re|>eatcd  ob»crva- 
tionx. 

Not  infreinently,  an  attack  which  is  in  all  other  respect*  one  of  "  minor 
epileiwy  "  is  ;«■»-<) m pan ied  by  some  slight  conviilsive  movemeni.  There  is 
a  transient  Mrabismus ;  the  moulh  is  drawn  to  one  side  :  tl>e  whole  head  is 
tamed  tou'urd  one  shoulder;  or  Ihe  body  j^enerally  beiromn  fur  an  imiani 
rigid.  Castri  of  ibis  kind  form  links  )>eiween  the  two  main  vanclies  of  the 
disease,  ami  jhow  how  cloiely  they  arc  related  lo  one  another.  A  funhcr 
proof  is  the  fact  that  in  jwrhapi  the  majority  of  caso  in  which  nttacks  of 
the  fflit  mal  oK'ur  again  and  again,  they  are  after  a  time  re)>lacrd  by  those 
of  the  haut  mal.  Or  a  patient  may  suRer  alternately  from  the  one  and  from 
the  other. 

Predr<imala. — Before  I  describe  the  phenomena  which  constitute  a  rcf!:iilir 
attack  of  the  haul  mal,  I  must  atltide  to  certain  senKatioTi>  which  some  patients 
experiencr  nl  the  commencement,  and  which  may  even  precede  the  other 
symptoms  so  :»  to  afford  a  warning  of  the  approa^'h  of  the  seiinrc.  To  all 
such  phenomena  the  name  of  fpiUftie  aura  ii  commonly  gis'cn  by  a  con- 
venient extension  of  its  original  meaning  ;  it  was  first  applied  to  a  fi^elinr, 
aa  of  a  draught  of  air,  [KL-aing  over  the  siirfiue  until  it  reached  the  head. 
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the  paticnl  became  insensible.     Sotnetime;  a  rrceping  or  s  drag- 
f sensation  is  cupericnccd,  which  begins  in  titc  tinkers  of  one  hand,  or  itie 
K  of  one  fool,  snd  rapidly  moves  upward.     Dr.  Itnzire  ri'laies  a  t^se  in 
vhich  ii  firsl  olTected  the  WTUt  and  then  extended  downward  to  ihc  li|»  of 
linger;,  the  nails  feeling  as  though  Ihey  were  [wjlled  off  at  the  roots. 
Radirliffi-  had  a  case  in  which  it  wasa  painful  sensation,  always  referred 
cily  (o  the  foramen  aecuoi  Bt  the  base  of  the  tongue.     Other  aan  have 
rerordcd  in  which  an  atm  hu  oonstued  of  a  painful  sensation  a(  the 
[ttgasirium,  attended  with  nausea.    Or  again,  there  maybe  loss  of  sensation 
one  side  of  ihe  face,  or  in  one  limb.     Noltinagel  mentions  an  instance  in 
!ikh  numbness  alwav-s  began  in  the  right  shoulder  and  side  of  Ihe  bead, 
id  spread  downward  into  the  right  arm,  the  right  leg,  and  the  right  hnlf  of 
be  body.     When  an  aura  passes  up  a  limb  its  path  widom  i.-orres|mn(h  with 
'  course  of  jny  particular  nerve.     In  some  rare  case>  it  seem.s  to  start  from 
■  seat  of  a  former  injurv.     Sir  Thomas  Watson  quotes  a  ca-se  in  which  it 
tceedcd  from  an  old  ctcairix  in  the  side.     Dr.  Wilks  alludes  to  one  in- 
■nee  in  which  it  was  referred  to  a  painful  com  on  the  toe      He  also  states 
It  3  little  girl  under  his  care  localized  her  aura  tn  a  sore  spot  on  her  £ice, 
ad  that  her  father  assute«l  him  that  the  application  of  laudanum  to  that  part 
iild  sometimes  arrest  the  fit. 

In  other  instances  it  would  seem  that  an  efiilepiic  aura  Is  due  to  an  affection 
r  the  vaso-motor  ner\'cs  of  some  part  of  the  body.     The  palienl.  [HrrhajM, 
tperiences  a  sensation  of  coldnent  or  weight  in  a  limb  ;  ,-ind  the  pari  ift 
od  on  examination  to  be  pale  and  cold  to  the  tcnich,  and  to  h.-ive  il«  sen- 
ibtlity  distinctly  blunted.     Trousseau  says  that  when   an  aur.-i  orrun  in  a 
'nger  it  is  sometimes  a  little  twnllen,  so  that  the  rings  on  it  which  before 
ftnn  lotae  suddenly  become  tight. 

In  other  cates,  :igain,  an  epileptic  attack  isprci^ded  by  a  profuse  secretion 
tears,  or  of  saliva,  or  of  sweat,  as  in  several  cases  thai  luvc  come  under 

^.  fit's  oI»er\ation. 

Or,  what  ha«  been  termed  a  "  motor  aara"  may  occur,  in  ihc  form  of 

BOr  or  of  light  tpa^ns.     The  eyelids  may  twitch,  or  some  muscles  of  the 

e,  or  of  one  limb.   Or  complex  movements  may  be  performed,  the  patient. 

iIK,  turning  round,  or  running  some   distance.      It   is  said  that  a 

inuenl  pamlyxis  of  one  limb  may  lake  place  under  the  same  circum- 

ance*. 

Or,  yet  fiirther,  the  epileptic  aura  may  be  referred  to  one  of  the  special 

ES.      Jnteph  Frank  k  said  to  have  met  with  an  instance  in  which  it 

Iway-  look  the  form  of  a  sweet  taste.     Still  odder  is  Gregory's  case  of  a 

an  who  always  fancied  he  riaw  a  little  old  woman  in  a  red  cloak ;  she 

ned  to  come  up  to  him  and  to  strike  him  a  blow  on  the  head,  whereupon 

1a«t   all   recollection  and   fell  down.      Sometimes  the  only  warning 

is  a  vague  sensation  of  fear.     Dr.  Reynolds  was  told  by  a  gentleman  that 

■  Kat  always  passed  through  his  mind  was,  "  Tliis  is  what  I  had  foreseen,     t 

it  would  come  on  here ;    I  ought  to  have  avoided  it  by  remaining 

■r." — although  in  reality  he  had  not  before  had  any  suspicion  that  a  fit 

impending. 

An  epileptic  aura  majr  last  for  a  few  seconds  or  some  minutes,  or  even 

^1  ts<a)dj  for  two  houn.     Nothnagel  mentions  that  when  its  duration  has 

more  than  ten  minutes  he  has  been  able  to  ascertain  that  there  was 

linct  loss  of  sensation  in  the  part  affected  by  it.     Sometimes  it  occurs 

pttses  away  without  being  followed  by  a  tit.     In  one  of  Nolhnagel's 

tients  a  vaso-motor  aura  in  one  leg  is  said  to  have  come  on  as  many  as 

:  or  even  ten  times  daily,  whereas  she  had  only  about  one  epileptic  attack 

I  a  week. 

^jfH^fems  of  ihi  fit, — Aa  actual  attack  of  the  haul  mal  begins  by  Ihe 
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patient  suddenly,  almoct  iiuUntaneonsljr,  falling  uiM»n»;ions.  viih  strained 
and  rigid  muitclcs.  An  he  is  seiinl,  he  may  utter  n  shaqi,  %hril!  riy  or  yell ; 
or  he  may  be  perfectly  xilenl,  the  respiratory  movemenlii  being  arretted  by 
spoHD  ;  or  he  may  emit  a  sn>othcrcd,  groaning  so(ind.  !n  many  rax*  the  lace 
become*  pale ;  bnl  in  some  its  color  remains  unchanged.  1  l>elieve  that  the 
heart  alwa^-s  goes  on  beating  and  that  the  carotid  arteries  conlinue  to  throb. 
But  the  radial  iMitses  are  sometimes  imperceptible,  this  being,  in  all  proba- 
bility, due  to  the  contracted  state  of  the  muscle^  of  Ibe  upper  limtt. 

The  /^<wV  i/><3fm  which  occur*  at  this  period  of  an  epileptic  or  other  kind 
of  fit  is  (icciiliar ;  it  usually  aflccls  one  side  of  the  body  more  powerfully  than 
the  opposite  side ;  the  head  is  turned  round  toward  one  shoulder,  and  the 
e^balUare  strained  in  the  same  direction.  The  pupils  ronstantly  beeome 
dilated  ;  but  Dr.  Reynolds  says  that  in  one  instance  he  observed  a  momen- 
tary contraction  before  dilatation  began.  They  are  generally,  if  not  always, 
tnscnsibic  to  light.  Touching  the  conjunctiva  commonly  exritcs  no  rcllex 
movements,  but  according  to,  Romberg  it  is  sometimes  followed  bycloHureof 
the  lids ;  this  observer  also  states  that  sprinkling  the  surface  of  the  Imdy 
with  cold  water  may  in  some  cases  cause  shrinking  movements.  Soon  the 
face  flushes,  and  arquircs  a  dull  red  or  dusky  hue.  This  appears  to  be  in 
great  measure  due  to  the  fact  that  the  largo  veins  of  the  neck  undergo  com- 
presston,  and  that  the  flow  of  blood  through  them  is  interrupted  by  the 
spasmodic  contractions  of  the  sierno-clcido-mastoideus  and  neighboring 
ntiscles.     Sptism  of  the  glottis  seems  also  to  occur. 

The  stage  of  tonic  spasm  may  last  only  two  or  three  seconds,  or  it  may  be 
prolcingrd  to  thirty  or  forty  seconds.    Trousseau  says  that  in  some  rare  caves 
tt  extends  over  two  or  three  minutes  until  the  patient  dies  ,isph>ici.]itcd.     It 
is  followed  by  a  stage  in  which  ihnU  t^tms  form  the  most  striking  feature. 
These  also  are  gcncr.illy  more  marked  on  one  side  than  the  other.     The  fingers  i 
of  one  hand  are  alternately  flexed  and  extended  ;  the  like  movements  simaI-1 
tancously  occur  in  the  other  joints  of  the  arm,  and  even  in  the  corresponding 
lower  limb,  and  the  eyes  are  twitched  violently  toward  the  affected  side. 
The  opimsile  limbs  may  escape  entirely,  or  be  affected  with  less  powerful 
convulsive  movements.     The  pupils  may  now  oscillate  betireen  a  state  of  ^^ 
contraction  and  one  of  dilatation.     Dr.   Reynolds  sa)'S  that  they  are  not^| 
always  altogether  insensible  to  the  influence  of  light.     ITic  )aws  are  forcibly  ^^ 
contracted,  and  the  tongue  is  oflen  caught  between  the  teeth,  and  gets  bitten 
on  one  side.     The  blood  which  comes  from  it  is  mixed  with  a  secretion  that 
is  poured  abundantly  into  the  mouth  and  air  pas»ges ;  and  a  red  foam  is 
blown  out  through  the  clinched  teeth.     The  face  is  now  always  of  a  livid, 
purple  hue.     There  is  often  profuse  sweating.     The  urine  and  faeces  are  apt 
to  be  involuntarily  ejected,  and  cmis»on  of  semen  may  occur. 

This  second  stage — of  clonic  spasm — may  last  two  or  three  minutes; 
cording  to  Dr.  Reynolds,  even  ten  minutes.     Trousseau,  however,  sa>-s  that" 
it  scarcely  ever  continues  as  long  as  from  four  to  six  minutes;  as  he  points 
out,  one  is  very  apt  to  be  deceived  as  to  its  duration,  unless  ooe  actually 
reckons  the  time  by  a  watch.     As  the  convulsive  movemeot»  pss  off  they 
become  slightly  altered  in  ehar.ictcr.     They  arc  no  longer  wholly  meaning- 
less.    The  patient  often  draws  a  deep  sigh  ;  he  may  endeavor  to  change^ 
his  position  and  may  look  at  those  about  him  with  a  bewildered,  or  suspi^ 
cious,  or  sorrowful  expression.     Dr.  Reynolds  makes  of  this  a  third  stage, 
which,  however,  seems  to  be  hardly  Deeded.     He  says  that  the  pupils  are 
now  contracted. 

When  the  fit  passes  off,  the  patient  may  at  once  regain  his  conscious- 
nets  ;  or  he  may  be  more  or  less  confused  for  a  lime ;  or,  more  freqiienily. 
be  bei-omes  drowsy  and  passes  into  a  deep  sleep  or  stnpor,  which  may  luit 
several  hours,  and  is  often  attended  with  guttural  stcrior  of  the  breathing. 
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ring  this  time,  if  be  can  be  nrascd  at  all.  he  n  gcnerallj  very  imtable 
'  peevith.     Slight  clonic  spasau  not  infrequently  occur. 
Extt/tio»^  F^rmt. — An  attack  of  major  epilepsy,  however,  does  not 
Always  confortn  strictly  to  the  above  dctcriplion.     It  is  somclinKS  attended 

rbat  very  slight  convukive  movcnicnbt.  or,  perhaps,  evrn  with  none  at 
Such  cavs  were  formerly  dr<cnbcd  as  exampin  of  a  form  of  apoplexy, 
or  tinder  the  name  of  **  apoplerliform  cerebral  congestion,"  as  1  have  stated 
u  p.  5>7,  Even  when  an  epileptic  lit  occurs  during  sleep,  one  can  verjr 
often  make  out  its  real  nature  by  the  fact  that  the  tongue  next  morning  is 
found  to  be  sore,  or  th.it  the  urine  has  been  ptsscd  involuntarily,  or  e%-en  the 
teccs.  As  Troit«eaii  points  oat,  if  a  patient  who  had  never  l>efore  had 
Scultjr  in  retaining  the  contents  of  his  bladder  at  night,  should  now  and 
find  that  he  has  wet  his  bed,  this  mere  fact  should  aroust.-  the  fear 
he  may  be  an  epileptic.  A  similar  inference  may  somelintcs  be  drawn 
the  presence  of  minute  scattered  red  petechial  spots,  very  like  Rea- 
which  occur  chieRy  on  the  forehead,  thtoal  and  chesi.  'I'hcse  may 
)ueni^-  be  observed  after  an  ordinary  fit  of  the  haul  mat:  and  sometimes 
follow  a  tnaskcd  attack,  such  as  1  am  now  describing.  A  point  which 
be  mentioned  inridcntalty  is  that  when  petechial  hemorrhages  into  the 
ccur  after  an  epileptic  attack  in  a  person  who  has  not  before  been 
to  fits,  they  may  be  wrongly  regarded  as  an  evidence  that  ihe  patient 
ring  under  blood  poiw>ning  or  that  an  cxanlhem  is  about  to  appear. 
)r.  Wilk^  has  related  a  case  in  which  this  mistake  occurred. 
We  have  seen  (r/./c  sti/tra,  p.  550)  that  lumors  and  other  local  organic 
»ses  of  the  brain  freqiienll)-  give  rise  to  fits  which  are  unattended  by 
I  of  consciousness,  and  consist  mainly  of  convulsive  movements,  perhaps 
aited  to  certain  parts.  It  might  be  expected  that  similar  fiis  should 
times  occur  in  genuine  epilepsy,  either  alternating  with  ordinary  attacks 
f  the  kaut  malax  prei:e<ling  them,  as  is  so  commonly  the  caw  with  those  of 
pelil  mai.  All  obsen-eri,  however,  are  agreed  that  thii  i^  exceedingly 
Tbe  only  two  instances  that  I  have  read  of  are  rei-orded,  the  one  oy 
1,  the  other  by  Nuthnagel.  The  former  oc-urred  in  a  young  man, 
Feighteen,  wlio  was  liable  to  convulsions  of  the  facial  muscles,  aJfccttng 
the  left  ude,  and  not  accompanied  by  Ioks  of  conaciou^ncw  nor  by  any 
epileptic  phenomena.  But  the  clinical  history  wax  that  the  disease 
tmX  set  in  six  years  previously,  with  violent  Utt  of  the  haul  mal,  and 
these  had  gradually  become  miUler  .-ind  jia.-«t;d  into  iho^  of  the  petit 
[/,  which  (I  suppoie)  occurred  alternately  with  the  altack.s  of  mere  partial 
die  spasm.  Nothnajiel's  cxx  was  in  a  boy,  aged  sixteen.  Dr.  Reynolds, 
leed,  who  gives  to  this  form  of  the  disease  the  very  appropriate  name  of 
Itve  epilepsy,  furnishes  a  list  of  references  to  various  writers  ad  having 

d  It.     t  have  looked  u|i  most  of  them,  but  it  Is  not  clear  to  me  that 

'  writers  in  question  took  can:  to  exclude  cases  of  cerebral  tumor  and  the 

Thiuwe  scarcely  meet  with  an  exception  to  the  nile  that  there  is  local 

e  of  the  brain  in  all  ca.sc«  in  which  attacks  of  clonic  spasm  recur 

Xjrtraally  without  lom  of  con.sciousnest. 

Remrreiut. — The  fre«iuency  wiili  which  the  attacks  of  epilepiy  return 

ries  greatly  in  dilTercnt  cases.   A  patient  m.iy  have  one  fit  without  ever  having 

Kid ;  and  yet,  as  I  have  already  remarked,  it  is  possible  that  it  was  epileptic 

!Stricte)(sen*eof  the  word.    Or  after  an  internal  of  two  or  three  years  he 

■  c^in  attacked.      In  some  cases  the  paroxysms  return  once,  or  twice, 

r  limes  a  year;  in  other  cases  more  or  less  regularly  once  a  month, 

I  women  they  arc  on  the  whole  more  apt  to  occur  at  ine  catamenial  |)eriods 

at  other  lime*.     But  IJr.  Reynolds  sa>'s  that  monthly  recurrence  is 

ally  more  common  in  the  male  ihnn  in  the  female  sex ;  and  it  is  very 

z,  indeed,  for  a  woman  to  be  liable  to  (its  of  an  epileptic  character  only 
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while  men.iimation  is  in  progreaa.  More  frequently  ihe  interval  at  whirl 
the  atiaclci  rctm  m  levt  than  a  monlh.  According  lo  Dr.  Reynolds  in  half 
the  ouei  iliai  he  analyzed  the  averag;e  period  of  return  was  iKtween  fourteen 
and  thirty  days,  lastly,  there  may  be  one  parox)'!tin,  or  even  more  than 
one,  every  day.  A  rouimon  thing  is  for  two  or  three  or  more  fits  lo  occur  on 
the  Kline  day  or  within  two  or  three  days,  and  then  for  the  patient  to  be 
free  from  ll»enj  for  several  week*.  They  are  tlwn  sometimes  said  to  recur  in 
tfri>t.  When  ihey  return  with  rery  great  fretiuency  during  a  lengthened 
period,  they  almost  iilways  belong  to  the  fif/if  mat.  For  aitatks  of  the 
natit  ma/,  if  they  repeat  thenuelvei  several  tintes  a  day,  mtist.  with  the 
:»tii)»r  that  fi)lluwi(  them,  lake  up  a  considerable  |iait  of  the  iwcntyfotir 
hours,  and  tim  necessarily  imjiaits  the  patient's  health,  »o  that  it  caniKit  go 
on  indefinitely. 

There  \»,  inileed,  a  itpe4:ial  modif»ratian  of  the  disease  in  which  the  fits 
follow  one  another  in  rapid  siKcevion,  so  that  before  the  patient  has 
rccoreTe<)  completely  from  one  of  them  another  come*  npan  him.  ThU  ha^ 
^  modern  Freiurh  pltpicians  been  called  the  ftai  tie  mal  tpHtpii^t,  and  in 
England  tome  writers  have  made  itte  of  the  etiuivak-nt  cxpre«ii»n,  ttatut 
tft'Ufi/ieut.  When  it  t<  at  its  height,  the  convuUiont  follnw  one  another  with 
extraordinary  rnpidily.  Ur.  Crichton  llrowne,  in  describing  Mich  caiev,  says 
that  Ihc  limbs  arc  »carcc!y  laid  to  rest  after  one  fit  bi-fore  they  are  tossed 
snd  contorled  by  another,  and  even  in  the  intenals  tht;re  are  freiiHcnt 
niu»aiUr  Iwitchings.  The  patient  lies  petfertly  unconwiow;  hi*  heart 
beats  rapidly  and  tumiilttioiwly ;  hi*  respiration  mav  either  be  quick  and 
shallow  or  >,Iow  and  labored.  His  features  are  svrollcn  and  livid,  and  his 
lips  jrtirple.  Mis  body  is  bathed  in  profiise  perH)iralion,  and  Ihc  tcmpera- 
mrc  is  rai-sed  to  105*,  or  even  higher  still ;  as  l>r.  Mcrson  has  rioted,  lo 
107.8".  This  condition  often  tenrnnates  fatally ;  inderd,  it  con^itutcs  one 
of  the  principal  wa>-*  in  which  rpilcptic  patients  die.  Charcot  olm-rve*  that 
in  such  ca*es  bed  sores  over  the  sacrum  develop  themvlves  rapidly.  He 
also  mentions  that  a  temperature  as  high  as  los-S"  is  sometimes  reached 
without  death  ensuing. 

Cfm^Hfatiom. — Certain  ocrasional  remits  of  an  epileptic  fit  have  yet  to  he 
detcribed.  One  is  a  low  of  muwular  power  in  one  arm,  or  in  both  the  arm 
and  leg  on  one  side,  generally  that  side  which  was  the  more  convulsed.  Dr. 
Todd  described  this  under  the  name  of  epileptic  hemiplegia  ;  it  may  cither 
poss  off  in  a  few  hours  or  la^st  somcdays.  One  must  not  forget  that  diminished 
mobility  of  the  arm  after  a  lit  is  sometimes  due  to  a  very  difTcrvnt  caiwe, 
namely,  to  dislocation  of  the  shoulder,  produced  sometimes  bv  mnscuUr 
spasm,  sometimes  by  direct  injury,  the  patient  having  »tnick  inai  pan  in 
falling,  i  myself  once  nearly  overlooked  ihis  accident.  A  patient  came  wilh 
her  arm  hanging  helpIo»  ;  I  was  pointing  out  to  the  students  thai  a  transient 
paralysis  oftrn  follows  an  epileptic  attack,  when  I  happened  to  notice  that 
touching  the  limb  gave  pain.  I  grasped  the  deltoid  muscle,  and  found  that 
the  head  of  the  humerus  was  out  of  place.  At  one  time  a  woman,  who  was 
liable  lo  epileptic  liis,  used  frequently  to  come  to  the  hospital  to  have  her 
shoulder  mtI  \  in  her  case  the  fact  that  the  same  dislocalion  ocrurred  again 
and  again,  showed  th.it  spasmodic  contraction  of  the  muscles  was  its  eaine. 
Still  more  serious  injuries  sometimes  arise  during  a  paroxysm.  The  skull 
may  be  fracluR-d  by  the  patient  dropping  down  on  the  p^ivement  of  on  a 
stone  floor ;  or  he  may  be  severely  burned  if  he  should  happen  to  fall  againM 
the  bare  of  the  grate ;  or  he  may,  in  a  crowded  thoroughfare,  be  run  over. 
Persons  who  are  liable  to  epilepsy  cannot  be  too  closely  looked  after. 

Delirium  has  not  hitherto  been  mentioned  as  accompanying  epileptic  fits, 
but  in  some  i-x>x%  it  is  one  of  ihcir  most  important  features.  Indeed,  in  a 
person  subject  to  the  disea.sc,  the  attack  may  be  wholly  replaced  by  one  of 
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nnul  insaoily,  such  as  will  be  dncribed  in  the  next  chajiter.  Or, 
uain,  the  epileptic  character  may  be  so  &i  maintained  tlut  the  patieni 
aluUI  fall  down,  but  be  shall  quickly  get  up  a^in  and  attack  tliu»e  about 
him  with  the  utmost  violence.  An  iiutan<:e  of  thiii  is  recorded  by  Troitf- 
wau,  who  renuiks  that  if  there  had  been  no  witneue&  of  the  cominencement 
of  the  attack,  the  ]iatient  would  have  been  the  subject  of  a  crimiival  prcoccu- 
Iton,  since  be  not  only  asaulted  the  paMers*by  in  the  street,  but  repeatedly 
iasultrd  and  sfat  in  the  £iccs  of  the  soldiers  who  held  him.  In  other  casca 
IL^be  cuitcpiic  >tu]><>r  a  succeeded  by  maniacal  dclinuni,  during  which  niicide 
^^■Ajr  be  comtniiicd,  or  even  murder.  Still  more  frei|ucDtly  a  ht  Li  followed 
^^H|Apea  of  memory,  incoherence  of  ideas,  and  i>er\-et^on  of  intellect,  which 
^^^^Tlnt  Mine  days.  It  ia  not  surprising,  llKrefure,  tliat  when  the  puroxytms 
^^mur  very  rre<|uently  and  at  short  intervals,  the  mental  powers  should 
become  permanently  impaired.  Patients  w1k>  have  been  subject  lo  the 
di«ea^  for  some  tirue  commonly  acquire  a  |>cculiar  dull,  heavy  a:i)>ect,  and 
Uua,  with  the  ciuumstance  that  they  almu>t  always  have  widely  dilated 
often  enables  one  to  tell  at  the  fintt  glance  what  ix  the  m.itlcr  with 
They  are  a\it  to  be  exceedingly  irritable  in  temper,  or  iii«ro%e,  gloomy, 
doponding.  Sometimes  tlte  mental  state  is  wune  immediately  before 
e  epileptic  attacks  than  at  any  other  time ;  when  a  til  ocaiRt,  it  seems  to 
bra  Icmiwrary  relief  to  the  brain,  and  the  [xitient  aftcraaid  feels  lighter 
id  more  cheeilul  than  for  a  long  period  before. 

Imiuirmeni  of  the  intellect  is  by  no  means  confmed  to  patients  who 

,ve  olieady  sulTered  for  a  long  time  from  epilepsy.     In  children  it  often 

ippens  tlut  a  st.'iie&  of  fits,  continued  for  a  lew  successive  hours,  produces 

pennanenl  slaic  of  imbecility,  or  even  of  mania.     ,\  considerable  propor- 

m  of  those  who  are  admitted  into  aaytums  for  idiots  are  children  who 

',  in  reality,  Irarn  witli  full  powereof  inlclligent^e,  and  learned  to  talk  as 

.     as  Dlhen;  but,  having  been  attacked  by  cj^ili-psy  when,  iwrhaps,  four 

five  years  old,  they  havt  iintc  lost  all  seiiNC  and  intciU-ct,  nave  become 

trty   in    their   habits,   pawionaie  or   violent  in   temper,   and   unable  to 

ogni/e    their   p.in.-ni«.      Such  cases  are  frc<|uently  brought  to  the  out* 

tteni  departments  of  the  London  hospitals. 

In  sdulis  on  the  other  hand,  I   lielieve  that  pcnnanent    impairment  of 

iclligrnLe  occurs  only  when  the  di.scase  has  been  of  sonic  standing.     And 

H  mdisputablc  that  some  individuate  retain  ihcii   full  vigor  of  mind 

:rr  having  been  liable  to  hts  for  years.     Julius  Cec^r,  Mihomci,  and  the 

Na[>oteun  arc  commonly  referred  to  as  illusltations  of  the  fact  that  the 

pcatcd  occurrence  of  epileptic   attacks  does  not    nccvsurily   injure    the 

telleclual  powers,  but  in  each  of  these  cases  the  fits  were  only  occaaional ; 

the  ptoof  that  they  really  occurred  is  tar  from  being  complete. 

^r.    Reynolds  has    recently  endeavored    to   combat   what   he   terms    the 

prevalent    belief"    that    mental    deterioration  is    necessarily  associated 

~'t  epilepsy,  and  he  slates  that    in  rather  more    than   one-lhiid  of    all 

cases  which  be  examined  there  was  average  intellectual  power,  but  his 

iTGStigaiions,  of  course,  apply  only  to  the  state  of  the  several  piiiicnls  when 

MW  them.     One  cannot  infer  from  tlicm  that  the  intelligence  remained 

'ccl  during  the  whole  of  the  patients'  lives.     And  the  records  of  every 

tic  asjrlum  afford  abundant  illuMrntions  Ihat  dementia  ultimately  shows 

if  m  oany  persons  who  lud  lieen  epileptic   for  a  long  time  before  the 

iad  gave  away.     According  to  Dr.  Kcynolds,  the  later  ihc  age  at  which 

fits  commence    ihc   greater    the   probability  that    the    intellect  should 

ler.     The  severity  of  Ihc  individual  attacks  has  Ick  induencc  in  bringing 

t  sDch  a  result  than  the  frei)uency  of  their  recurrence.     Esquirol  long 

pointed  out  that  demcniu  more  often  occurs  m  persons  who  arc  liable 

the  /<'///  Mil/  than  in  those  wtw  have  atucks  of  the  *au/  miaJ. 
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Palkoidgy. — With  regard  to  the  pathology  of  cpiltp^y  rnwch  iinoertainty 
of  opinion  slill  prevails.  So  soon  as  an  attempt  was  made  lo  disiingui^ii  Utc 
ftinutions  of  different  parts  of  the  nervous  centres,  il  was  suggested  thai  in 
a  fit  there  was  a  torpor  of  the  hrain,  associated  with  excitement  of  the  spinal 
cofd.  Bui  [he  regular  order  in  which  the  phenomena  of  the  pouoxysms 
succeed  one  another  is  evidently  inexplicable  under  such  a  simple  hypoth- 
esis. And  with  the  advance  of  phy«iology  the  theory  arose  tliai  the 
disease  might  have  its  scat  in  some  particular  part  of  the  brain,  which 
would  be  the  starting  point  of  the  attacks,  and  which  might  fairly  be  termed 
the  "epileptic  centre."  I  remember  that  Sir  William  Gull  u^ed  to  speak  of 
epilepsy  as  a  "fiinclion;"  and  by  this  1  understood  him  to  have  meant 
that  the  orderly  development  of  the  various  symptoms  which  constitute  the 
seizure  must  depend  upon  structural  ncr^'ous  arrangcfucnts,  like  those 
involved  in  the  more  complicated  physiological  actions.  Van  der  Kolk 
suggested  that  the  medulla  oblongata  was  the  seat  of  epilepsy,  and  recent 
writers,  including  Reynolds  and  Noihnagcl,  have  expressed  a  similar 
opinion,  only  including  within  the  area  of  disturbance  more  or  less  of  the 
pons  Varolii,  or  of  the  cervical  part  of  the  spinal  cord. 

I  think,  howcvTr,  that  we  must  either  confine  within  v^ry  narrow  limits 
the  supposed  "epileptic  centre,"  or  else  include  in  it  the  entire  length  of 
the  spinal  cord.  We  cannot  imagine  thai  spasmodic  movements  of  the  eyes 
or  of  the  (ace  bear  to  such  centre  any  closer  relation  than  do  those  of  the 
upper  or  even  of  the  lower  limbs.  And,  if  we  once  give  up  the  idea  of  fixing 
the  scat  of  the  disease  in  a  definite  spot  within  the  medulla  oblongata,  a, 
little  consideration  will  lead  us  to  include  in  the  alTecicd  area  the  mass  of 
the  cerebral  hemispheres.  There  is  no  other  way  in  which  we  can  so 
simply  explain  the  facts  that  consciousness  is  suspended  and  that  delirium 
and  excitement  .ire  often  present.  I  may  mention  Dr.  Wiiks  as  one  writer 
who  has  always  strongly  expressed  the  opinion  that  epilepsy  b  an  affection 
of  the  whole  of  the  brain. 

The  views  entertained  by  Dr.  Hughlings  Jackson  are  widely  different. 
This  observer  has  studied  with  the  greatest  care  those  epilcptifurra  and 
other  convulsions  which  arc  caused  by  local  diseases,  such  as  tumors  of 
the  surface  of  the  brain.  lie  has  laid  great  stress  on  the  fact  that  whereas 
a  "destroying  lesion,"  aiTccting  a  particular  convolution,  is  incapable  of 
causing  paralysis, a  " diK barging  lesion"  of  the  same  pari  gives  rise  lo 
convuUions,  which  may  implicate  the  opposite  face,  arm,  and  leg  in  a  definite 
order.  His  way  of  accounting  for  this  is  to  suppose  that  in  particular 
convolutions  movements  are  "represented,"  which  involve  the  action  of 
many  different  muscles. 

In  1873,  Dr.  l-Vrrier  performed  a  series  of  experiments  on  the  lower 
animals  with  the  express  object  of  throwing  tight  on  Dr.  Jackson's  iheuriex 
of  epilepsy.  Fritsch  and  Hitiig  had  shown  in  1870  that,  instead  of  the 
surface  uf  the  brain  being  insensible  to  the  galvanic  current,  its  appliistion 
to  M>me  of  the  anterior  convolutions  gave  rise  to  definite  muscular  move 
ments  ;  and  they  had  laid  down  the  seat  of  cortical  centres  for  the  miurles 
of  the  neck,  of  the  fate,  and  of  the  upper  and  the  lower  limbs— at  least,  to 
far  a.*  dog*  were  concerned.  Dr.'l-errier's  observations  were  made  on  cat* 
and  rabbits  also ;  and,  still  more  recently,  on  monke>-s.  His  results  do  not 
altogether  accord  with  those  of  the  earlier  experimenters.  (Compare  p. 
551.)  Siill,  his  observations  on  different  animals  present  so  complete  a 
correspondence  in  their  broad  rcsulu  that  one  may  lairly  place  a  general 
reliance  on  his  conclusions, 

More  than  one  writer  has  endeavored  to  throw  discredit  on  these  inveni- 
gations.  on  the  ground  that  the  galvanic  stimulation  may  have  passed 
do«  Dward  to  the  basal  ganglia,  and  bo  have  caused  the  movements  obaerrvd. 
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But  it  secTDs  to  me  that  the  gcnrml  conctu^ionf  at  which  these  observen 
have  anivcd  have  not  been  invalidilrd,  and  that  wc  may  fairly  regxrd  U 
established  the  physiological  doctrine  that  certain  convohitions  of  the  hcmi- 
q>lKres  contain  s.  series  of  motor  centres  in  vrhich  definite  [larts  of  the  body 
«u)  limbs  are  reprcscnied  (^e  p,  551). 

Apart  from  these  expeiimental  results,  it  voiild  seem,  from  clinicjil  obter- 
rations,  that,  when  convulsions  arc  set  up  by  local  disease  of  the  surface  of 
the  brain,  the  flct  that  certain  parts  are  especially  implicated  in  the  spasms 
may  sometimes  enable  us  to  indicate  the  seat  of  the  lesion.  Thus,  in  his 
earliest  paper.  Dr.  l-'crrier  quoted  two  cases  of  Dr.  Jackson's,  in  each  of 
which  (its  occurred  limited  to  the  right  arm,  while  in  eiich  of  them  the  dis- 
ease was  discovered  after  death  to  be  situated  in  the  hinder  part  of  the 
appermost  frontal  convolution  of  the  left  hemisphere.  In  the  second  case, 
in  which  innumerable  fits  of  the  same  character  occurred,  Dr.  Jackson  had 
said  beforehand  what  would  be  the  scat  of  the  lesion.  I  may,  however,  add 
that  I  recently  made  an  autopsy  in  a  case  in  which  a  small  glioma  was  situa- 
ted in  precisely  the  same  spot,  on  the  right  hemisphere,  and  in  which  it  had 
been  noted  that  the  hts  usually  commenced  in  the  left  foot. 

It  is  quite  another  qucistion  whether  any  similar  conclusion  is  warranted, 
when  there  is  no  other  evidence  of  local  disease  of  the  brain.  Dr,  liurdon 
Sanderson  has  found  by  experiment  thai  stimulation  of  the  mediill.iry  fibres 
between  the  convolutions  and  the  corpus  striatum  produces  effects  exactly 
resembling  those  of  stimulation  of  the  various  convolutions  themselves  :  and 
there  seems  no  reason  to  doubt  that  equally  delinilc  results  might  be  pro- 
duced by  morbid  processes  starting  in  different  parts  of  the  basal  gan- 
glion itself,  even  if  it  should  be  practically  impossible  to  exhibit  them 
experimentally. 

It  must  also  be  borne  in  mind  that  the  spasmodic  movements  produced  by 
disease — such  as  arc  observed  in  a  convulsive  attack  of  whatever  kind — are 
very  different  in  character  from  the  slow  and  orderly  actions  to  which  gal- 
vanic stimulation  of  the  brain  gave  rise  in  those  of  Or.  Ferrier's  experiments, 
from  which  alone  conclusions  as  to  the  functions  of  particular  convolutions 
could  be  drawn.  It  is  true  that  spasmodic  contractions,  and  even  complete 
epileptiform  fits,  were  often  observed  ;  but  these  received  further  explana- 
tion, as  will  presently  appear.  The  cases  to  which  f  now  refer  are  those  in 
which  we  read,  for  example,  of  a  cat  raising  the  shoulder  and  adducting  the 
forepaw,  exactly  as  if  it  was  striking  a  ball ;  of  a  rabbit  munching  with  its 
lips  and  jaws  ;  and  the  like.  But  in  a  fit  thcalTcctcd  part  is  violently  jerked 
backward  and  forvrard,  in  a  way  altogether  different  from  what  occurs  in  its 
natural  movements.  I  think  that  this  wouid  of  itself  suggest  the  view  that 
convulsive  movements  do  not  depend  merely  upon  the  "  discharge  "  of  the 
cortical  centres,  but  arc  the  results  of  impressions  transmitted  downward 
from  them  to  the  corpus  strbtum,  or  cvcD,  perhaps,  to  ganglia  situated  still 
lower  in  the  ccrebro- spinal  axis. 

But  the  case  is  far  stronger,  when,  instead  of  localized  spasms,  a  complete 
epileptic  paroxysm  occurs,  in  which  all  parts  of  the  body  are  convulsed, 
and  consciousness  is  for  the  time  suspended.  I  confess  that  I  am  at  a  loss  to 
understand  how  Dr.  Jackson  can  regard  this  as  the  result  of  the  mere  dis- 
charge of  one  or  more  cortical  centres. 

0r.  FcrricT  has  discussed  this  question  very  fully  in  the  fourth  volume  of 
the  "  rt'^J/  aUiiig  Lunatic  Asylum  Rtporis,"  and  in  his  treatise  on  "  The 
Functions  of  the  Briiin."  His  theory  is  that  in  the  cortex  of  the  brain 
there  arc  individual  centres  for  each  separate  muscular  action  involved  in 
the  epileptic  convulsion,  that  they  are  related  to  each  other  in  a  constant 
and  definite  order,  and  that  the  attack  is  due  to  the  discharge  of  these 
centres  in  a  tolerably  uniform  manner.      Much,  he  says,  depends  on  the 
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prinaiy  source  of  the  irrilaiion ;  but  a  little  further  on  he  aiJdx  tliat  from 
wbaicvcr  part  of  the  hemuplvere  ihit  iwooenU,  whether  from  a  motor 
centre,  or  from  the  lenjtory  aruts  toward  the  luck  uf  the  brain,  the 
order  most  commonly  oluer^'ed  a  that  the  centres  diMtlutgc  from  before 
backward,  beginning  with  ilione  of  the  head  and  eye^  and  ending  with  those 
of  the  leg.  lie  goes  on  lo  aay  that  ejMleplk  convuLsions  can  be  produced 
with  as  great  reodincn  by  u)i|Aii  ation  of  the  irritalion  lo  the  iictvwry  anra«  as 
to  the  motor  centres  Ihcmwlves;  and,  a^n,  t)iat  il  is  dwibthil  whether 
consciousncw  becomes  lost  when  the  motor  cenues  of  the  brain  are  alone 
implicitled. 

It  Appears  to  me  that  I>r.  Jatkaon's  view*,  in  their  moM  special  form, 
arc  by  these  stnlcmcntx  of  Dr.  Ferricr  deprivc<l  of  all  the  Mipport  which 
they  might  «c«ro  lo  have  gained  from  the  ex)icriDM:nlal  facts  adduced  by 
him.  And  l>r.  I-'ctricr'»  own  hypothesis  secnu  to  mc  far  lc»  likely  to  be 
correct  than  the  older  opinion  iliat,  even  when  irritation  of  the  surface  of 
the  brain  catiscs  an  epileptic  fit,  the  actual  motor  imputes  Mart  from  the 
basal  ganglia  or  from  centres  still  lower,  in  the  puns,  the  bulb,  or  the  cord. 
Surety,  the  orderly  devel(i|tinent  of  the  phenomena  of  Uk  paroxysms  which 
he  points  out,  and  on  which  I  have  already  laid  stress,  is  much  more  easily 
explained  in  this  way. 

Again,  it  is  well  known  that  there  are  cases  in  which  epileptic  fits  are  set 
up  by  irritation  of  spinal  nerves,  by  diseased  teeth,  or  (as  in  Brown -S^uard'f 
experiments^  by  pulling  the  huin  on  the  face  of  a  guinea  pig,  of  which  the 
spinal  cord  has  previously  been  injured.  All  such  i:ju<esare  obviously  roach 
more  easily  explained  on  the  view  tliat  the  parts  which  are  the  scat  of  "  dis- 
charge "  in  the  attacks  are  the  lower  centres,  llun  on  ihc  theory  that  tbey 
are  the  highest  ccnires  of  all,  situated  in  the  convwliititm*. 

It  seems  to  me  ihal  a  further  argument  un  the  same  tide  may  be  found  in 
the  analogy  of  another  paroxyMnal  neuroMs.  1  have  already  |>oiritcd  out  that 
a  tumor  in  the  brain,  at  a  distant  c  from  what  one  can  sup|>oic  to  be  (he  »ai 
of  migraine,  may  excite  re|>eated  attacks  of  il.  One  certainly  cannot 
imagine  that  these  are  due  to  "discharge"  of  the  jsirl  whii  h  is  immcdiaiely 
afTccted  by  the  tumor ;  they  mtut  l)e  due  to  an  intluencc  transmitted  down* 
ward  (o  the  thalamus  or  in  oilier  seiiaury  goiiglb. 

At  the  present  time  a  view  is  widely  prevalent,  according  lo  which  all  but 
the  initial  phenomena  of  an  epilt^ptic  attack  result  from  voso-moior  disturb- 
ance. It  is  supposed  that  tlie  cerebral  arteries  undergo  spiLsmodic  contrac- 
tion, and  that  tbc  consequent  aitKmia  of  the  brain  causes  the  patient  to  lall 
down  insensible.  It  is  well  known  that  the  lace  commonly  turns  pale  at  the 
commencement  of  a  seizure.  There  is  ophthalmoscopic  evidence  that  the 
retina,  which  derives  its  blooil  supply  directly  from  the  internal  carotid 
artery,  also  I lecomes  anemic.  Dr.  Jackson  and  Dr.  Charles  A Idndgc  have 
proved  that  the  optic  dint;  is  ]>ale  or  even  while,  and  that  the  artcrtn,  which 
traverse  il  arc  much  diminishixl  in  siw.  Il  is  to  be  noted,  howeicr,  that  on 
the  single  occasion  on  whirh  the  ophlhalmoiicopc  has  been  used  before  the 
clonic  convulsions  ce^'ed,  the  disc  was  at  fit>l  pink,  so  as  to  be  undistin- 
gutshabie  from  the  surrounding  choroid  ;  and  that  it  only  aftciward  became 
white,  and  then  slowly. 

Jliit  1  believe  that  ihe  most  siil>s1antial  support  of  the  notion  that  tiie 
brain  is  essenliaUy  anaimic  during  an  attack  of  epilepsy  has  l>een  afforded 
by  the  well-known  cway  of  Kiissm.iul  and  Tenner.  Il  had  before  been 
known  that  both  in  animals  and  in  m^tn  lossol  blood  was  fullon-ed  by  convul- 
sions. These  observers  showed  that  the  like  rrwU  could  be  brought  about 
by  ligature  orcoinprcsion  of  the  four  great  arteries  siipplymg  thcenccphalon. 
In  reality,  however,  their  experiments  only  proved  that  a  deficient  su{>- 
ply  of  blood  to  the  brain  might  be  one  cause  of  attacks  of  an  epileptiform 
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'Yitey  themielvn  pointed  out  that  ligature  of  the  trachea,  rendering 
artprul  l>lood  rapi<lly  venous,  had  the  same  eflect ;  and  in  either  raw 
iy  referred  the  conviiUionx  to  sudden  tnlcrruption  of  Ihc  nutrition  of  the 
itn.  Their  theory  evideiitiv  doei  not  in  any  wuy  ronlirtn  (he  more  mwleni 
inion  thit  when  an  q>ileptic  fit  hiu  coromencetl  in  the  medulla  oblongata, 
the  (atieni  hccomes  iinconnciou)!  a*  the  reiult  of  w»me  reflected  influence 
upon  the  rerehml  arteries,  rendering-  the  t>rjiri  an:cTnir. 

For  1  Ihink  that,  after  all,  the  feature  of  epile[Ky  mofit  diffinilt  of  expta- 
nuton  is  itie  lendcnry  of  the  fits  to  recur  at  more  or  [em  dcRnile  inlerval*. 
And  no  way  of  accminting  for  this  leenM  to  he  «o  Mtisfaflnry  ax  th;il  which 
rcfrr<  it  to  a  gradual  occumiiblioii  of  energy  in  the  nervous  cfiitrt-s,  which 
is  dissipated  during  the  nitarks.  Ax  van  der  Kolk  poini^  oui,  it  often 
happens  that  after  a  severe  6l  an  e|)ilepttc  patient  remains  free  longer  than 
muai ;  but  if  he  should  have  only  a  slight  attack,  he  soon  afterward  hat 
WlOlher.  pcrha|K  on  the  following  day.  Again,  in  liome  cases  each  fit  is 
prccetlcd  by  a  gradually  incrcuxing  irritability  of  temper  and  mclcfsness, 
which  diu]>pear  or  are  notably  dimmished  af^er  it  ha*  taken  place.  Other 
- — *'-■ »t». »  TrousKau  remarks,  become  gay,  Ioi|iiarious,  and  cxcKcd  for«ome 
before  an  attack  i  and  yet  othcn  rnmpUin  of  failure  of  memory,  of 
>r,  and  of  physical  and  mental  proHtraii'in.  Noihnagel  mcnlioiu  the 
of  a  lady,  generally  n  light  sleeper,  who  always  knew  that  5hc  was 
It  to  have  a  {jaroxysm,  when  she  happened  to  sleep  more  heavily  and 
Ibngef  than  uraal ;  ncvcrthdeas,  she  would  wake  up  feeling  quite  well,  and 
would  not  be  attacked  until  later  on  in  tlic  day. 

We  arc  thus-brought,  in  regard  lo  epilepsy,  to  the  same  point  which  we 
reached  m  discuwing  the  nature  of  migraine ;  thai  it  is  essentially  a 
parosysnal  neurosis,  recurring  at  more  or  lest  regidar  intervals.  And,  as 
n  Ibc  case  of  migrjinc.  it  appears  lo  me  that  in  all  prnbabilily  the  altera- 
tions in  the  liloixi  supply  lo  the  brain,  which  undoubtedly  occur  during  the 
ffnleptic  attack,  are  accidental  eoncomiiants  mther  than  ciscntial  to  the 
dcvelopineni  of  any  of  its  symploms.  This  view  is  not  inconsiaient  with 
Ihe  tact  thai  the  inhalation  of  nitrite  of  amyl  is  sometimes  of  service  in  th« 
Ircatcoent  of  the  disease  ;  for  when  there  is  an  aura  the  attack  can  some- 
ttmes  be  overcome  by  a  decided  impression  on  Ihe  part  to  which  the  aura  ii 
leleTTcd,  and  the  inhalation  may  fairly  be  suppo^  to  act  in  a  similar  way, 
and  to  cut  short  the  paroxysm  by  arresting  one  of  its  phenomena.  More- 
over, veneaeciion  t>  soiaciimes  useful,  and,  so  far  as  I  know,  under  the  same 
drcumuances  as  thow  in  which  the  nitrite  docs  good.  Yet  they  must  [iro- 
ditcc  contrary  effects. 

To  snm  up,  then,  1  would  adopt  the  language  of  some  modern  writers, 
aad  say  that  epilepsy  a  "  de[Kndent  upon  an  unstable  condition  of  the 
acrre  liwue  in  some  portion  of  the  nervous  sv^cem,  permitting  occa.iiona) 
discharges."  Thb,  in  reitlity,  ii  not  stating  more  than  that  the  dtKea.->e 
b  a  "  nerve  storm. "  Just  as  in  migraine,  teichopsia  maybe  followed  in 
Mccesion  by  numbaew  in  the  fingers,  by  headache,  by  votiiiling,  by  sleep, 
lo  in  epilepsy  tonic  spasms  give  place  lo  clonic  convuUions,  and  these, 
ofatn,  to  >tupitt  or  cuma.  To  me  it  appears  more  satisfactory  to  refer  this 
Kqoence  of  phenomena  to  the  gradual  extension  of  some  morbid  condition 
mm  one  part  of  the  nervous  centres  to  another,  than  to  ascribe  it  to  modi- 
fitaiiuns  m  the  bluod  su{»ply. 

I'his  account  of  the  pathology  of  epilepsy  can  hardly  be  regarded  as 
complete  without  some  reference  to  the  remarkable  experiments  of  Brown- 
S(T|iurd,  who  found  that  in  guinea  pigs  and  some  other  animiils  section  of 
the  ifMnal  cord,  or  eveif  of  one  or  tiolh  sciatic  nerves,  was  followed,  after 
some  weeks,  by  well-marked  epile)>tiform  fits,  which  returned  again  and 
and   could   at   any    ii;ne    be   excited    by   slight    irritation    of  the 
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cheek  (as,  for  inscaoce,  by  t[caUy  fmllin^  ihe  whisker')  or  of  the  nde  of 

the  neck.  The  exact  bearing  of  these  intetesiing  otnerraiions,  however, 
■eem*  even  now  lo  be  doubifu],  so  far  ss  conceriu  their  ap]>UcatMlity  to  the 
diveuK  with  whkh  we  are  acquaioied  in  the  hunun  mbject.  I  do  not  ibiak 
that  they  alford  any  Hipport  to  the  idea  that  the  cpile|i(ic  aura  really  Marts 
from  a  dUtal  part  of  the  body  and  traveb  along  semoiry  nerves,  scitiiif  up 
the  fnroxyiin  when  it  reaches  the  encefdMloit.  There  it  every  reason  to 
believe  that  the  aura  ia  itself  pan  of  the  attack,  and  due  to  a  chan^  in 
some  region  of  the  brain  which  has  ckae  connectiuai  with  the  roots  of 
certain  cutaneous  nerves;  the  dlstartnnce  is  accordingly  referred  to  the 
peripheral  distribution  of  these  nerves. 

jEtioifffj.  — In  pas»inK  on  to  consider  the  catuces  of  epilepsy,  one  has,  in  the 
first  |)lace,  to  mention  inlluem-es  inherited  from  parents  or  other  relations.  Dr. 
keynol'ls  made  in<|utHci  which  led  hiro  to  the  conrlnnion  that  inn  {>er  cent, 
of  hiK  epileptic  patients  the  sunc  discaiv  had  occurred  in  olher  nterabers  of 
their  families.  But  kfrfdtlary  fredisf»titioii  mlly  plays  a  Ntill  more  im- 
portant |xirt  titan  this.  In  a  much  brgcr  number  of  casc«,  other  affections 
of  the  nervous  system  ccutd  be  traced  in  petvonx  derived  from  the  ume  stock 
as  the  patient.  Sometimes  it  ns  one  of  the  olher  paroxysmal  neurones,  such 
as  migraine  ;  sometime*  inianity,  hysteria,  hypo<:hondna«is,  or  mere  nervous- 
ness.  Thm  in  a  family  in  whi^m  ncrvuw  di^ordrre  prevail,  one  child  may  be 
epileptic,  another  tniane  or  idiotic,  another  hysterical,  and  so  on.  Dr.  Rey- 
DoltU  «>■*  that  in  rather  less  than  one-ihird  of  hi»  ca*es  of  ejMleiwy  he 
obtainnl  a  hiilory  <>f  Mime  nert'out  dilate  as  having  occnrrcd  at  least  in  one 
near  rcblive.  Drunken  habits  in  [urenis  arc  al^  believed  Ki  be  otien  con- 
cerned in  induciog  epilcjay  in  their  offspring  ;  but  then  the  inclination  to 
inlcm|K:ranre  is  itself  often  a  sign  ol  the  neurotic  tendency.  Some  »Titeni 
have  «upp(i«ed  that  a  scrofulous  or  tuberculous  diaihe«i-s  nckds  or  general 
m.-ilnuirition  may  be  concerned  in  the  causation  of  epile|i«y ;  but  this  is 
rendered  very  dcnibtfiit  by  the  exceeding  prevalence  of  such  coodilinns. 
The  intermarriage  of  UckkI  relations  does  not  seem  to  have  any  tendency 
to  cause  this  di.•lca^e  in  the  offspring. 

IvpiIc|My  apiiears  lo  affcci  males  and  firmales  in  about  equal  proportions. 
The  AW^/j^  at  which  it  '%*  most  apt  to  begin  is  between  the  tenth  and 
the  twentieth  yearv.  Dr.  Reynolds  found  that  in  io6  out  of  171  caiies  the 
tir«t  fit  occurred  between  these  limits  of  age,  and  in  by  fir  the  larger  number 
it  was  within  the  «lill  namiwcr  period  of  from  thirteen  to  vrvenleen  years. 
The  more  marked  the  inherited  predisposition,  the  earlier  is  the  average  age 
at  which  the  d»eiuc  devcIo|>»  itself,  ainJ  it  commences  in  girU  sooner  than  m 
boys.  Most  of  Ihcv;  facts  seem  lo  point  clearly  to  the  conclusion  that  the 
development  and  commencing  activity  of  the  sexual  organs  an-  in  some  way 
concerned  in  the  caiKiiton  of  the  disease,  ll  has  been  said  that  in  women 
Ihe  time  at  which  ihc  menxes  cease  to  appear  is  again  apt  10  be  attended 
with  the  development  of  cpile]ny,  but  Nothnagel  nys  that  this  is  not  the 
case.  However,  according  to  Dr.  Reynolds,  the  period  between  Iwenty-five 
and  thirty-live  yean  of  ;igc  is  one  at  which  there  is  a  compatniivc  immuniiy 
from  fini  altackt;  and  that  they  often  occur  in  persons  a>:oul  forty. 
Exceptional  instances  arc  recorded  in  which  epilepsy  has  Ixgun  ai  an 
advanced  age ;  one,  for  example,  by  Trouseau,  which  be^pn  at  about 
sixty-nine. 

In  other  cises,  inslend  of  the  predisposing  cause  of  epilepsy  being  an 
inherited  tendeitcy  it  is  an  acquired  condition. 

Prolonged  anxiety  of  mind,  grief  and  destitution  have  been  supjioscd 
to  lead  to  it.  Habits  of  iHttmferanee,  ttxiial  e^(/siei,  ond  the  practice 
of  masturbation  are  believed  to  be  more  directly  concerned  in  bnnging 
it  about.     Indeed,  both  a  firsl  lit  and  the  viccc^>i>S  o^*^  ^^  '"  xxn^ 
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individual  occurred  only  when  they  were  actiulljr  intoxicated,  and  Jnothera 
only  {luring  loiluK.  With  ri^td  to  miKliirlialioii,  nil  modem  writere  speak 
vtry  gtiardcdly,  w  faTsucoiiremtthedcveliiiimcnt  of  this  p.iniml.ir  diw-j^; 
although  there  is  no  doubt  llul  the  genital  or^-ans  and  ihr  rorrrvjxjiiding 
nervous  eentres  of  youths  still  immature  are  not  infrequently  k<')>l  by  il  in  a 
mil-  uf  huliiiuul  excitement,  which  hts  a  most  deprening  effect  njion  the 
health,  and  is  capable  of  causing  a  rariety  of  nervous  t^mplonw,  *onic  of 
them  of  a  serious  kind.  (In  the  present  ataic  of  society  it  ts,  perh.-ijis,  im- 
possible  fur  any  one  to  kiv  whether  there  is  a  real  difference  Ijctwecn  the 
two  sexes,  save  that  in  boys  the  sezoinl  instinct  awakens  of  its  own  accord, 
instead  uf  remaining  latent,  ax  it  often  does  in  girtt,  until  the  jxriod  of 
marriage.)  If  this  is  the  case,  it  is  infinitely  to  be  regretted,  frum  every 
point  of  view.  And  nothing  can  be  mure  injurious  to  the  mind«  of  the 
young  than  the  habit  of  concentrating  their  thoughts  and  convenation  u|>on 
sexual  lupi<:s,  which  really  ought  not  to  concern  them  at  all,  as  n[>on 
matters  of  engroaMng  interest  and  im|iOTtan<-e.  Wlut  I  have  already  Mtd 
will  suffice  to  show  that  I  do  nut  believe  in  tlie  existeiiite  of  any  unfelt 
irritation  slartinji  from  lite  f;<^nita]  organs  of  modest  young  wromen,  and 
giving  rise  lo  epilepsy  or  any  similar  disease.  And  I  regard  as  an  aliomina> 
tion  the  operation  of  <:litaridectoiny,  which  was  some  yean  ago  practiced, 
upon  a  theory  of  that  kind. 

We  hare  seen  that  in  a  very  large  proportion  of  cases  of  epileixcy  no 
definite  j>redispo&in};  cause  can  be  di-H-overcd.  And  even  where  tliere  is  a 
marked  inlierilcd  tendency,  our  knowledge  of  other  hereditary  complaints 
would  lead  ui>  to  expect  that  in  the  majority  of  ca.->es  the  first  attack,  and 
perhaps  even  the  sutiaequent  ona,  would  be  iinmeiliately  traceable  to  some 
definite  exciting  cause.  Experience,  however,  hariJly  confirms  such  an  antici- 
patiuu.  There  in,  indeed,  much  difficulty  in  eliciting  the  real  £ncts  in  many 
iii>iances.  Oa  the  one  hand,  the  parents  of  children  affected  with  epiIe|My 
are  much  diipoied  to  conceal  a  family  tendency  to  that  or  any  otlter  seriou.t 
neurosis;  and  patients  themselves  axe  apt  to  be  una<-<iuaitited  with  the  real 
state  of  health  of  relatives  older  than  themselves.  And,  on  the  uther  hand, 
there  ia  a  powerful  tendency  to  attribute  the  disease  to  any  accidental  cir* 
cumxtance  which  can  by  po»ibJ]ity  be  brought  into  relation  with  the  first 
attack.  Thus,  Trousseau  says  that  when  a  fright  was  assigned  as  the  cause 
of  epilepsy  he  often  found,  on  inquiry,  that  il  had  really  ocairred  months  or 
even  year^  before  the  fits  began,  or  that  it  was  of  too  trifling  a  character  to 
account  for  the  development  of  the  complaint.  He  hinuclf,  however,  relates 
a  case  in  which  it  appeared  clear  that  the  original  cause  of  ei>itepiy  ¥ras  the 
terror  cau-ted  by  the  sight  of  a  quarrel  between  two  men,  one  of  whom  was 
wounded  and  I'ell  down  dead.  In  that  instance  the  first  attack,  one  of  the 
fetit  mai,  oci-urrcd  within  a  few  days,  and  subsequently  the  haat  mal 
dereluiwd  il^-lf. 

Now,  according  to  Dr.  Reynolds,  it  is  only  in  one  out  of  every  eight  cases 
of  epilepsy  ttiat  the  inquiry  as  to  the  Ktiology  of  the  disease  fails  aliogetherii 
by  neither  any  predisposing  nor  any  exciting  cause  being  discovered.     And' 
since  an  inherited  tendency  (which  is  the  great  predisposing  4:au>e)  conid  be 
traced  in  but  one-third  of  the  cases,  there  must  evidently  be  a  large  number 
in  which  a  sup|Kned  exciting  cause,  such  as  fnght,  bt  the  only  one  that  can 
\x  detected.     We  have,  tlien,  a  very  important  jioint  to  determine,  namely, 
why  the  lint  fit  should  \x  followed  by  others.     Now,  it  U  to  be  observed] 
that  in  some  cases  the  disease  has  been  c^onsequent  upon  attacks  which  ar 
commonly  regarded  as  purely  accidental  in   their  origin.     Thu>  Or.  Hugh- 
lings  JackMn  mentions  a  case  in  which  a  convulsive  lit  at  the  onset  of  scarlet-^ 
fever  pnived  to  be  the  forerunner  of  habitual  e]>ilepsy. 

Again,    it  is  said  that  the   simulation  of  tlie  disease  by  im]>(»tors  has 


708 


EXCmXC  CAtlSSS  OF   EPTLEPSV. 


Odcd  m   their  beroaii^  todlf  iofaject  to  it ;  and,  if  Irae,  tfcii  b  s 
■bgogei'   brt    in    the   mbk   direction.       Bn><m-S6imrd    ftwod    that     the  I 
gnaocB  pigs  ia  wkkb  be  utificnllj  wet  up  epilepsy  tummiited  it  to  tbcir 

On  the  other  hand.  loiDe  nrj  renajInUe  cases  have  otxurred  which 
sfaov  that  even  when  epBeptifonn  Ktx  have  occurred  at  intervals  far  a  eery 
long  period,  as  the  rouli  of  irriuHon  of  the  nenrotn  cenins  by  some  came 
acting  on  a  distant  part,  the  liability  to  Ihcir  recarrence  may  once  entirely 
when  the  came  in  qoodoD  b  rcnxn-cl-  Thtts,  Mr.  Tomes  relates  the  ca^ 
of  a  lam  laborer  snflieriDg  from  epilcjny,  who  had  the  tsial  mm-dies 
administered  to  him  in  the  Middlesex  lirHpitaJ  for  xix  weeks  without  effect. 
Mis  moulh  was  then  examined,  and  the  molar  Uf/A  of  the  lower  jaw  were 
foundiobrdccayed,  the  fangs  of  some  of  them  alone  rcnuining.  Allboogh  be 
eomptaincd  of  no  pain,  tbe^  were  removed,  and  they  were  found  to  be  enlarged 
and  bulbous,  from  rxostosts.  During  the  cightiren  months  that  followed  be 
bad  not  a  singk  fit,  although  for  many  wcek«  before  the  operation  be  had 
had  two  or  three  daily.  Another  case.  re<:orded  by  Dr.  Ramskill,  b  that  of 
a  boy  who  for  eighteen  months  had  had  epileptic  fits,  and  in  whom  it  was 
noticed  that  before  the  fits  he  used  to  nib  his  left  cheek,  on  account  of  an 
indefinite  imeasineGS.  not  amoanting  to  pain.  On  eK;iinination  a  molar  tooth 
coosHJerably  decayed  was  fbui>d  ;  this  was  removrd,  and  from  thai  time  the 
boy  did  not  have  another  fit,  although  he  remained  under  observation  for 
four  monihv  It  is  to  be  said,  however,  that  danng  that  pcnod  belladonna 
maadministcred.  Bui  the  most  extraordinary  ca<%  of  all  i«  one  related  by 
TrCNlMeau,  of  a  young  clerk,  who  for  several  years  had  been  subject  to 
monthly  attacks  of  epilepsy  ;  remedies  had  tteen  ined  in  vain  at  the  HAtel 
f)ieu,  when  Dr.  Fovillc  suggested  the  extraction  of  sotoe  canous  teeth 
whi^^h  ached  constantly.  The  suggestion  was  acted  on,  and  from  that  day 
the  fits  disappeared. 

Trouseau  also  relates  the  case  of  a  man,  aged  forty,  who  on  several  occa- 
nons,  at  very  short  intervals,  was  sciicd  with  violent  epileptic  attacks.  Dr. 
MonnicT  found  that  be  had  been  passing  fiagmcntsof  /tenia,  and  gave  him 
large  doses  of  castor  oil ;  a  whole  tapeworm  came  away,  and  front  that  iiomj 
the  convulsive  fits  ceased. 

Again,  an  ifi/uty  to  the  head  may  be  the  starting  point  of  habitiul 
epilepsy.  Noihnagcl  gives  the  case  of  a  boy  who,  when  eight  years  old.  fdl 
from  a  height  of  twelve  feet,  upon  his  head,  upon  a  hard  Root.  He  was 
stunned  for  a  (juartcrof  an  hour,  and  ten  minutes  after  recovering  conscious- 
ness he  lud  a  characterbiic  epileptiform  fit.  There  was  a  little  scalp  wound, 
which  he.-ited  in  a  few  days.  After  six  weeks  he  had  a  second  attack,  and 
firoiD  that  lime  they  recurred  at  periods  which  became  shorter  until  he  had 
them  at  intervals  of  from  four  to  twelve  da)-s.  He  was  twenty-one  years 
old  at  the  time  when  Nothnagcl  wrote,  and  his  inlcitect  and  mcntory  were 
already  somewhat  impaired.  A  slight  scar  remamcd,  but  this  was  not 
painful  nor  adherent.  Nothnagcl  seems  not  to  have  titouglit  that  surgical 
interference  would  have  done  any  good  ;  and  perhaps  he  w.u  right.  But  in 
the  "  l.an(fl"  for  1873  two  cases  will  be  found  recorded,  in  each  of  which  a 
piece  of  the  skull  was  removed  by  the  trephine,  on  account  of  epileptic 
fits  following  an  injury  to  the  head.  Both  of  them  occurred  at  Ouy's 
Hospital,  the  one  under  Mr.  Cooper  Forstcr,  the  other  under  Mr.  Br^-ant. 
The  former  patient  had  had  a  blo»-  on  the  head  four  monihx  before  hb 
admimion  ;  ii  left  a  slight  swelling,  from  which  a  little  pus  exuded  when  it 
waa  incised.  Mis  first  fit  occurred  the  day  before  he  came  into  the  hnspital. 
But  a  week  later  he  was  having  four  or  five  fits  every  hour,  .ind  his  tempera- 
lure  was  loj".  The  operation  was  then  performed,  and  ihe  piere  of  uonc 
which  was  removed  wtts  very  dense,  three-eighthc  of  an  inch  thick  in  or«i 
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and  tough  on  the  outer  mirrace.  A  ToTtnight  afterward  he  could 
lh«  length  nf  the  ward,  and  he  never  had  another  fil^-at  le.xil,  until 
time  when  the  Tci>ort  of  the  cave  cra.-xs  which  was  two  mniilhx  from 
date  of  liic  trephining.  In  the  other  cnne  the  acrideiit  had  urcurred 
I  years  before,  and  attacks  of  the  /cA~/  mat  hud  occurred  at  inlcrval.t  of 
lit  1  week  during  the  whole  period.  The  ric^iirix  wai  still  lender,  and 
Jly  painful.  Medicinal  trculmeni  having  liccn  tiicil  without  anv 
mull,  the  lrei>l)ine  wa^  a|>[)Iii;d  and  a  piece  of  hone,  which  wai  mur,n 
ckened,  removed.  The  fits  at  once  l>ecamc  len  freipienl  and  Hcemed  to 
ar  only  when  he  was  deprewed  from  want  of  food  in  hit  miserable  home, 
when  he  wa^t  exhaiuted  by  diarrhiea.  The  very  *ame  medicine^  which 
be  had  before  uken  witli  no  benefit  were  resumed.  After  a  lime  he  became 
able  to  cam  his  living,  and  when  the  cane  was  reported  f»iKleen  monihii 
r^  a  conltdcot  hofie  was  expreased  that  he  would  remain  free  from  attacks 
■  the  ftiture. 

MatifiM  to  Other  Cmtvwlsh'e  Filt. — One  iioint  in  favor  of  a  real  diKtinction 
En  c]>ile|nyand  eclamjnia  {in  the  meaning  given  lo  thm  term  at  p. 
^5  )  is  the  observation  of  Dr.  Tyler  Smith  that  puerperal  ronvuKicin*  arc  by 
DO  mean*  of  very  fretjiient  occurrence  in  women  who  ate  hiiliitunlly  Mibject 
lo epileptic  fiiv  But  it  ix  clear,  from  the  foregoing  paragraphs  that  there  may 
in  practice  be  great  difficulty  in  applying  the  distinction  m  qiirdion.  And 
luwiher  instance  of  the  same  diHiculty  ix  afforded  by  infantile  convulsions. 
,  On  the  one  hand,  ii  '\y  xaid  thai  [>erH>ns  subject  to  epilepsy  in  adult  life  are 
often  fotuid.  on  inquiry,  to  have  had  (its  in  early  childhood.  Nnthnagel 
expre«l)'  slates  that  this  is  often  the  case  with  children  boni  of  epileptic 
pnrcnts,  and  with  thwte  who,  in  later  years,  themselves  become  epdcplic, 
I,  as  Dr.  Jatkwn  points  oiH,  there  are  at  present  no  facts  to  show  what  it 
)  proportion  of  IhoM  who  having  had  infantile  convidsions  afterward  escape 
sy.  It  can  hardly  be  doubted  that  they  form  the  immense  majority, 
fitsofinfanti  were  formerly  alinbuted  simply  to  irrilalion  of  the  nervous 
aires,  from  teething  or  disorder  of  the  alimentary  canal.  Uut  the  more 
ck)»ely  such  supposed  causes  are  inquired  into,  the  less  clear  docs  their  relation 
to  the  convulsive  atucks  appear  to  be.  The  tendency  of  modern  observation 
i»  rather  to  associate  infantile  convulsions  with  rickets,  jusi  as  is  the  case 
with  Uryngisrous  stridulus.  And  whatever  part  in  their  causation  one  may 
aopposc  to  be  taken  by  external  sources  of  irrilaiion,  it  is  certain  that  another 
iVery  uaportaDt  part  is  taken  by  inherited  or  acquired  conditions  of  the 
rous  centres,  disposing  them  to  convulsive  disLharge.  It  may  well  be 
in  inlancy  the  brain,  being  imperfectly  OTganJxed,  yields  to  influences 
:h  in  after  life  it  successfully  resists.  One  would  commit  a  serious  error 
were  to  say  that  tlvc  occurrence  of  liis  in  childhood  involved  danger 
vlcpsy  in  adult  life.  And  yei  it  seems  to  rae  clear  that  no  absolute  line 
lutinciion  between  them  can  be  drawn  ;  nor,  in  general,  between  habitu- 
recurrent  epdcpsy  and  the  various  forms  of  eclampsia,  or  of  epileptiform 
iclnc  to  external  irritation. 
jt  I  think  that  the  difficulty  is,  in  ft  great  measure,  avoided  if  we  regard 
Ukcsc  affections  as  members  of  the  Urge  group  of  paroxysmal  neuroses. 
the  case  of  migraine,  also,  we  have  variation»  in  the  gravity  and  clinical 
Mignificaoce  of  the  attacks,  according  to  the  lime  of  life  at  which  they 
occur. 

jtma/omy. — ^Thc  only  morbid  changes  which  arc  10  be  found  in  the  brain 
in  cpitcptic  patients  must  be  regarded  as  effects,  and  not  as  eanses,  of  the  fits. 
Pct)ia|H  the  most  important  are  dibtationi  of  the  capillary  blood  vessels  in  the 
mrdutU  oblongata.  These  were  firu  deitcribed  by  van  dcr  Kolk,  who  main- 
tained that  there  was  a  definite  relation  between  their  scat  and  the  symptoms 
lOlMcrved  in  the  puoxysnu;  the  nucleus  of  the  hypoglosial  nerve  and  the 
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cordus  olivarc  prewnring  dilated  vessels  when  the  lonRiie  h-id  habiiunllf 
been  billcn  ;  whtreas  in  ca'ws  in  which  th«  tongue  eva(»^  he  fotind  ihcm 
chietly  in  llic  nucleus  of  the  ragiis.  He  al-Hi  deu^riheil  an  albuminous 
exudation  into  the  mediiUa,  catmng  at  first  induration  of  its  substance,  but 
afterward  fetty  degeneration  and  Mifteniiig. 

The  skull  IS  often  exceedingly  thick  and  dense  in  Uiow  who  have  long 
sufiered  from  epilepsy;  and  the  membrane*  may  l)e  (>]xii)iie  and  the  brain 
^ncnilty  indurated,  hut  these  changes  seem  to  l>ear  a  clo»cr  relation  to  the 
impairment  of  intetle<:i,  which  is  mi  generally  preHent  in  cases  of  long  stand- 
ing, than  to  the  mere  paroxysmal  affeelion. 

DiagiMiii- — This  involre*  several  dilTerent  qtiettions,  some  of  which 
have  alrcndy  been  dealt  with,  or  will  be  coaiidered  in  other  pans  of  this 
work.  Thus  one  may  have  to  distinguisJi  an  allai:k  of  the  petit  mat 
from  one  of  caidiac  syncope,  and  an  actaclc  of  the  grand  mai  from  one  of 
hysteria. 

Dut  when  a  person  ts  in  a  (it,  which,  if  really  epileptic,  would  belong  to 
the  p'anJ  mai,  there  is  often  a  preliminary  matter  to  be  taken  into  considera- 
tion, namely,  whether  it  it  possible  that  he  is  feigninji  nr  inalingrring  with 
the  objcrt  of  exciting  sym|Mthy,  or,  ])erhaiw,  of  gaining  n<lmi«ii<>n  into  a 
hospital  or  of  getting  discharged  from  military  service.  Now,  an  impostor 
is  likely  to  choose  for  his  lits  u  freipienled  s|>ot,  where  he  i''  sure  to  be  seen. 
When  he  throws  himself  upon  the  ground  it  Is  in  such  a  way  ai  not  to  hurt 
hinLtelf;  he  may  even  put  out  his  hands  to  lireak  his  fall.  He  probably 
overaciN  his  |iart,  crying  out  many  timei  instead  of  only  nnce,  throwing  his 
limtM  violently  a)>r>ut,  and  making  the  attack  last  much  longer  than  a 
genuine  juaroxysm  of  epilepsy.  There  is,  of  course,  no  jMllor  of  hb  fiic«  ai 
the  commencement ;  his  skin,  instead  of  being  cold,  is  warm  and  covered 
with  sweat;  his  pulse,  even  if  quickened,  doe*  not  l>ecomc  irregular;  his 

Cupils  are  not  dilated,  still  lew  are  they  insen.slhle  to  light.  Hr  docs  not 
eep  his  eyes  wide  ojwn,  showing  the  eyelialls  ditlorled  to  one  side  ;  gener- 
ally he  prefers  to  shut  them,  |>erhaps  separating  the  lids  a  little  from  time 
to  time,  so  as  to  watch  the  effect  on  the  hystandert.  If  an  attempt  shoald 
be  made  to  raise  the  upper  eyelid  he  resists  it,  and  irevlead  of  his  con- 
junctiva being  insensible,  the  slightest  contact  excites  forciliie  coi>traction 
of  the  orbicularis  muscle.  On  tne  other  hand,  he  may  readily  allow  the 
thumbs  to  be  drawn  away  from  the  jxilms,  and  afterward  c\vk  ibcia 
again.  Hut,  according  to  Dr.  Marc,  in  a  jierson  really  allarkird  by  epilepsy 
the  thumltt  rei|uire  force  to  unbind  them  ;  but  when  onrc  extended  they 
remain  so  until  the  end  of  the  attack,  or  at  Icn-si  until  a  fresh  convuLdon 
begins,  .\gain,  in  a  simulalt-d  lit  the  tongue  v-  seldom  or  nrvrr  bitten  ; 
there  is  no  foam  about  the  mouth,  unless,  mdeed,  this  ran  l>c  imitated  by 
means  of  a  piece  of  soap  plaied  within  the  cheek.  I'he  mnn-iilar  strength 
of  an  imjiostor  is  that  of  an  ordinary  individual ;  l>ul  in  an  cinlcntic  aitv:!: 
it  is  said  to  be  much  augmented,  so  that  a  delicate  lad  may  require  four  or 
fire  strong  men  lu  hold  him.  If  a  little  snulT  be  blown  into  the  nofstrits  of 
a  malingerer  he  cannot  help  sneezing ;  in  a  real  tit  no  siKb  effect  is 
produced.  Another  test  is  the  absence  of  sensibility  to  pain.  A  mribod 
commonly  adopted  by  policemen  and  others  is  to  press  the  thumb  nail 
forcibly  beneath  that  of  the  i>en(m  sup{)osed  to  be  in  a  fit ;  or  some  melted 
seaUng  wax  may  be  drop|ied  ujwn  the  skin.  1  have  already  meniioiKd  that 
there  is  reaM>n  to  believe  that  rejK-ated  attcnijxs  to  feign  epilepsy  bm 
wriKtimes  ended  in  the  develo|Hnent  of  a  genuine  attaci:.  An  edncaled 
medical  man  may,  of  courw,  nicceed  in  imitating  a  fit  better  than  one  who 
has  no  professional  knowledge.  Thus  Trousieau  rebies  that  Ra]niiol, 
who  did  not  believe  that  an  atta<-k  could  be  simulated  so  as  to  deceive,  was 
once  talking  this  very  matter  over  with  him  and  with  Calmei],  at  the  Hjdoni 
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at  Charenlon.  nrhcn  the  Ulter  fell  on  ihe  (ioor  in  violent  convuUionK. 
Esriiiiral  examined  him  for  a  moment,  and  then  said,  "  Pour  fellow,  he  n 
cpilcpiici "  upon  which  Calmci]  got  up  and  aslced  hiffl  whether  he  nill 
retained  hiis  opinion. 

But  assuming  (he  tfiiUfiti/firm  character  of  our  patient's  attacks  to  be 

ibllihc<J,  one  has  still  to  consider  whether  they  really  belong  to  epiUfisji, 

rhi->  ([iieslion  i.s  often  Mitk-d  by  the  clinical  history  ;  ihe  case  nuv,  ^Krhapn, 

of  iiuny  years'  standing,  and  ihc  fits  may  have  Kradvially  dcveinpcd  from 

[te  fi^M  ma/ into  i\\e  grand  ina/.     But  one  muit  bear  in  mind  that  attacks 

Ay  recur  at  intervals  for   a   ji^reat    length  of  time,  and  jiresent   all    the 

'ch.mcten.  of  true  epilepsy,  and  yet  nut  belong  to  that  ttiiteaie  in  a  Mrirt 

xcnw  of  the  term.     1  have  already  alluded   to  Truntaeau's  case  of  the  clerk 

who  had  been  liable  to  epileptiform  seizures,  for  se%'eral  yean,  at  monthly 

interval,  and  iti  whom  they  <:eaied  when  some  cariouK  teeth  were  removed. 

The  same  writer  relates  the  case  of  a  lady,  aged  seventy-one,  who  for  ihirty- 

_one  yeart  had    l>een   subject    to  atta<^ks   recurring  with  daily  increMing 

frequency,  so  tliat  she  at  length  had  as  many  a^  twenty-une  in  the  iwenty> 

Flour  hours.     Hirr  forehead  and  nose  presented  characteristic  sign?(  of  former 

syphilitic  miwhief;  and  the  administration  of  menury  and  iodide  of  potiM- 

,  Mum  greatly  checked  the  return  of  the  fits ;  from  the  time  when  it  was  cora- 

IBienced  she  had  only  one  of  them. 

Generally,  however,  the  question  of  sy|>hilis  need  hardly  lie  entertained 

unlef»  (he  fits  are  comparatively  of  recent  origin  ;  and  the  wame  may  be  said  of 

rBrighl'sdi«ca«c,  lead  poisoning,  chroni<:  alcoholUm,  and  the  various  organic 

Erections  of  the  ner%'ous  centres.     The  diagnotis  between  these  dise.-ktci  and 

'  true  epilepsy  must  depend  mainly  npon  the  presence  or  atisencc  of  the  other 

symptoms  which  severally  rharacteri/.e  them,  and  uptm  the  condition  of  the 

patient  lietwcen  the  attarkt. 

Treatmfiil. — In  the  treatment  of  epilegny  two  things  have  to  tw  con- 
iisidcred  ;  i,  the  min^igement  of  the  attacks  themselvert;  and  3,  that  of  the 
ntervcning  |«:riods,  with  a  view  to  |)revcnt  their  recurrence. 
So  far  M  concerns  (he  actual  [Kiroxysm,  the  m<v-t  important  point  is  to 
ascertain  whether  the  jiatient  ha-i  any  warning  of  i'.i  approach.  If  there 
should  be  a  distinct  aura,  starling,  perhajis,  from  the  hand  or  foot,  one  can 
often,  by  comprcuing  the  limb  above,  arrest  the  5t  after  it  hai  commenced. 
Some  ycnri  ago  I  had  under  my  care,  in  the  l-jvelina  Ho'>pilal,  a  girl  who 
constantly  wore  round  her  wrist  a  piece  of  cord  ;  this  wai  {nillcd  tight  as 
soon  ax  .she  felt  the  sensation  which  indicated  th.il  she  was  almut  to  have  an 
attack,  and  not  a  Mngle  one  developed  itself  during  several  weeks ;  after  a 
time  bromide  of  poia>«ium  was  administered,  and  the  aura  then  ceased  to 
recur.  Many  iiutances  of  a  similar  kind  have  been  placed  on  record  by 
different  observers,  I>r.  Da^irc  maiiions  the  case  of  a  woman  whose  fits 
were  always  preceded  by  spasmodic  closure  of  the  left  hand;  by  forcibly 
extending  the  fingers,  and  keeping  them  o|>en,  an  impending  alt;ick  could 
ibe  warded  off,  A  patient  of  Dr.  Reynolds  had  jerking  of  the  left  leg,  which 
I  was  drawn  up  behind  him  when  his  attack  began  ;  it  was  armtcd  by  exten- 
sion of  the  muscles.  Another  plan,  which  hat  been  recommended,  consists 
in  cauterizing  the  surface  from  which  the  aura  proceed*. 

Even  when  an  epileptic  fit  ii  not  ushered  in  by  any  symjuoms  beyond  fiallor 
of  the  countenance  and  tonic  sixwms,  il  would  apjwar  that  the  prompt  inhala- 
tion of  nitrite  of  amyl  is  .sometimes  callable  of  arresting  it.  l>r.  Crichton 
Browne  has  related  some  instances  of  thi.s.  One  is  that  of  a  man  who 
Started  up  suddenly  in  bed,  with  his  cyw  fixed  and  his  head  turned  to  one 
side;  these  symptom*  were  known  to  indicate  the  approach  of  an  attai^k; 
but  the  nitrite  was  administered,  and  the  patient  at  once  fell  back  on  his 
pillow  ia  a  bolf-fainting  state,  but  without  the  slightest  agiution  of  the 
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muscles.  In  another  cmq,  a  fit  h*d  acttially  begun  in  the  ctrdinnry  way,  with 
rigid  stretching  of  the  hands  by  the  »>de,  and  turning  ap  of  the  crcbalb, 
when  the  nitrite  was  held  to  the  mouth  »nd  nostrils,  and  in  twenty  secomU 
c:ompleie  iccoiery  had  taken  place. 

Even  when  an  epileptic  attack  has  fully  developed  itself,  there  is  evidence 
that  it  may  soineiitoes  be  cut  short  by  compression  of  (he  carotid  artery  in 
the  neck.  This  procedure  must  be  supposed  to  diminish  to  some  extent  the 
blood  supply  to  the  brain.  It  was  hrst  suggested  by  Dr.  Parry,  of  ilath, 
toward  the  end  of  the  last  century.  He  relates  a  case  in  which  it  proved 
successful.  A  man  who  had  been  liable  to  epilepsy  for  two  years  was  one 
day  beginning  to  have  a  lit :  his  eyes  were  assuming  a  vacant  stare,  and  con- 
vulsioDs  were  beginning  about  his  throat,  when  Dr.  Parry  made  strong  pres- 
sure over  the  right  carotid  artery  ;  upon  this  the  convulsions  ceased,  and  the 
attack  proceeded  no  further.  He  instructed  the  patient  how  to  compress 
the  vessel,  and  the  Utter  allcrward  assured  him  that  when  he  had  sufficient 
warning  he  was  often  able  to  prevent  the  epileptic  paroxysms.  At  Guy's 
Hospital  I  have  often  seen  this  practice  adoprcd  by  Mr.  Stockcr,  and  some- 
times with  striking  results.  1  think,  however,  that  it  has  been  especially 
useful  in  cases  in  which  there  was  a  strong  hyslciical  elcincnl ;  and  I  have 
never  been  able  to  satisfy  myself  that  the  success  which  has  now  and  then 
attended  it  has  really  been  due  to  arrest  of  the  flow  of  blood  through  the 
carotid  artery,  The  plan  which  Mr.  Stocker  used  to  adopt  was  to  press  both 
thumbs  into  the  neck,  one  on  each  side,  toward  the  spine;  in  doing  so  he 
doubtless  compressed  many  other  parts  besides  the  carotid  arteries,  and  the 
pain  which  be  must  have  caused  may  well  be  supposed  to  liave  been  con- 
cerned in  the  rapid  restoration  of  the  patient  to  consciousness,  at  least  when 
the  case  was  of  an  hysterical  character. 

When  one  is  called  to  a  patient  in  an  epileptic  scixure,  one  must  sec  that 
his  clothes  arc  loosened,  especially  about  his  neck,  and  one  muil  take  c-aie 
to  prevent  him  injuring  himself.  It  is  sometimes  well  to  endeavor  to  keep 
the  tongue  from  being  bilten  by  putting  a  piece  of  india  rubber  between  the 
teeth,  but  this  involves  the  risk  of  its  falling  back  into  the  throat  and  causing; 
suCTocation.  1  may  ceniark,  incidentally,  that  epileptics  who  arc  liable  to 
attacks  in  the  night  should  \x  very  careful  to  remove  false  teeth  from  the 
mouth  before  going  to  bed,  lest  they  should  become  impacted  in  ttie  pharynx 
during  a  parosysni. 

In  the  sta/uj  epiUf^ati  it  would  appear  that  the  beU  remedy  b  the 
inhalation  of  the  nitrite  of  amy).  Dr.  Crichlon  Brtnrne  has  recorded  tea 
cases  in  which  he  employed  it,  and  eight  of  them  terminated  in  recovery. 
Tlie  rtfccts  of  the  remedy  were  of  the  most  striking  chataiier.  For 
instance,  a  man,  aged  thirty,  from  May  6lh  to  Uie  loth  had  from  twelve 
to  sixteen  fits  a  day  ;  on  the  nth  he  was  in  a  most  critical  condition  ;  be 
lay  on  his  back,  breathing  stertorously,  with  livid,  purple  features,  and 
streaming  with  perspiration  ;  the  pulse  was  140,  the  temgienitiire  103°.  It 
seemed  useless  to  make  trial  of  the  nitrite,  but,  as  a  forlorn  hope,  he  was 
made  to  inhale  five  drops  every  hour.  His  breathing  at  once  became  leas 
labored,  and  he  had  only  three  more  fits  that  day,  and  on  the  izth  there 
were  gleams  of  consciousness;  the  pulse  and  temperature  fell ;  on  the  14th 
Ik  could  answer  questions,  and  by  the  17th  the  fits  ceased,  af>d  he  passed 
into  his  usual  state  of  health,  and  was  able  to  take  part  in  dooaesiic 
work. 

Dr.  Urownc  adds  that  he  has  found  no  other  plan  of  IreatraenI  of  nearly 
the  same  value  in  the  status  epilcpticus  as  inhalation  of  the  nitrite  of 
amyl ;  but  he  speaks  of  several  measures  aa  having  occasionally  been 
useful.  The  withdrawal  of  a  few  ounces  of  blood  has  sometimes  suddenly 
restored  to  consciousness  patients  who  ¥rere  in  a  state  of  profound  l-oou. 
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ftu%  ago  a  veryvinliing  iiuUncc  of  the  same  kind  occurred  at  Guy's, 
i-pnictice  uf  Dr.  VVillcs. 
Rr  ihe  frnfntian  of  <:)>iiq]tic  fiu  in  those  who  are  liable  to  them— in 

ler  waid«,  for  th«  cure  of  the  dt«cxte,  epilepsy — one  remetly  apjiearx  to 

-ttipois  all  ulhen  in  efficacy — this  is  the  brfimidf  of  /vtasiium.  Sir  Charles 
Locock,  in  1857,  ^-m  the  lirsl  to  recommend  it,  and  he  spoke  of  it  as  lieing 
Ofxctally  serviceable  in  women  in  whom  ihc  attacks  eoincided  with  the 
menstnul  periods.  But  siibse<iiicnt  obscn-aiions  have  shown  that  there  is 
no  st»ch  limitation  of  its  curative  power.  It  is  given  in  doses  of  from  ten 
to  thirty  grains  three  times  daily,  and  it  must  be  continanl  for  some 
nonlhf,  or  even  for  two  or  three  years.  Its  effect  is  sometimes  to  free  the 
patient  forever  from  the  liability  to  recurrence  of  the  attacks.  In  other 
cases  it  suspends  them  for  a  time,  or  diminishes  to  a  marked  extent  their 
:|uency  and  their  severity,  but  when,  af^er  a  lime,  its  administration  is 
endc^  they  become  as  bad  as  before.  In  yet  other  cases  it  docs  some 
'  for  a  time,  but  seems  to  lose  its  power,  although  the  patient  may  go 
on  taking  it  without  interruption.  Lastly,  in  a  very  few  instances  it 
ars  to  be  altogether  uscles.  No  explanation  has  yet  been  found  for 
!  varying  effects  of  bromide  of  potassium  in  different  cases.  Dr.  Duck- 
th  Williams  has  staled  that  it  is  comparatively  ineffL-ctual  when  the 
ares  occur  only  during  the  night,  but  according  to  Di.  Kcynalds  this  ia 
means  universally  the  case. 

own  ex)x:rience  would  lead  me  to  believe  that  most  persons  can  lake 

ity  grains  of  bromide  of  potassium  three  times  daily  without  sviffering 

hj  ill  ciTecis  from   its  administration.      But  when  it  is  ^iven  in  do^-s  twice 

I  large,  it  causes  in  some  patients  very  striking  symptoms  after  about  ten 

■  or  a  fortnight,  and  the  condition  so  produced  has  been  called  Bromism, 

ording  to  Dr.  Baiirc  (Syd.  Soc.  Translation  of  "  Trousseau,"  vol.  i,  p. 

I  it  is  characterized  by  headache,  apathy,  imftainoent  of  the  special 

and   of  comtnon   seniationii,  lott  of   sexual    a|ipetiie   und   vigor, 

pUemeoi  of  muscular  ]x>wer  in  the  limbs,  tremor  of  the  hands,  and 

irrd  action  of  the  heart.     A  more  definite  nymptoni  than  any  of  these, 

er,  is  aiuesth^iia  of  the  velum  palati,  uvula,  and  pharynx,  which  parts 

J  be  tickled  without  the  production  of  any  efforbt  of  deglutition.     And 

iiher  remarkable  efTect  i«  the  production  of  a  ruianeuiu  eruption.     This 

nly   resemble:!  acne  mute  or  less   closely;    it  consists  of  pustules 

unding  hair   follicle*,  but  thene    are    arranged  in  ])atche!i  or  ^'oups, 

dry  up    into  large  scabs,  Iteneath  which    the    xkin  bei-omes  red  and 

rkeiied.  and  which  may  remain  for  a  long  lime  adherent.     One  case  of 

kind   in  depicted  on  the  furty-thiril  plate  of  the  Sydenham  Society's 

klU^"     In  that  iii.Niance  the  .icalp  and  the  extensor  Mirf;ices  of  the  limbs 

ei|iecially  affected  by  the  eni]ition,   but  the  face  and    the  legs  are 

smonly  «imI  tu  be  the  principid  ieXi>  of  it. 

is  not  infrequently  constdied  by  a  patient  who  has  just  had  a  first 
Eptiform  attack,  and  one  is  then  generally  altogether  unable  to  say  whether 
a  any  lubitity  to  iu  rejietilion.  If  it  were  emential  that  the  influence 
'medicine  in  such  a  caie  nhould  be  alxiohitely  ascertained,  one  would  have 
•lletnative  but  to  wail  for  a  suffi<:icnl  length  of  time  to  enable  the  rate 
of  recurrence  to  be  determined.  Thit,  however,  would  be  injurious  to  the 
poUient,  MOce  each  fit  that  is  allowed  to  occur  probably  increases  the  tendency 
of  the  nervous  cenirea  to  convulsive  paroxysms.  I  think  it  is  one's  clear 
to  prescribe  the  bromide  without  any  delay.  The  prolutnlity  of  its 
/ulnen  may  birly  t>e  inferred  from  its  ascertained  efficacy  in  so  large  s 
gportion  of  the  cases  in  which  its  value  ran  be  fairly  letted.  If  one  were 
ihe  matter  in  all  its  bearings  befiirc  the  patient  himself,  he  would 
liaJy  with  to  take  th«  medicine  regularly  for  a  considerable  length  of 
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time,  even  tboug^h,  io  Ihe  probable  event  of  his  remiinmg  free  from  nil 
further  aii3<'ks,  it  must  alwayi  remain  doubtful  whether  or  not  there  was 
a  real  neceuiiy  for  aach  treatment. 

But  sometimea  the  bromide  of  potaMium  fails  to  checl:  the  rccarrrnc* 
of  atiacks  of  epilepsy,  althotiKh  given  in  the  largest  doses  and  with  the 
tilmiMl  pe severance.  One  must  then  have  recourse  to  some  oiher  remedy, 
and  [  think  thit  the  he^  is  if/Ma/ma.  This  was  especially  recommended 
by  Breiunneaii  and  by  Trousseau.  At  first  a  quarter  of  a  grain  of  the 
exiraet  should  lie  jjiveD  twice  or  three  times  s  day ;  and  the  dose  should  be 
f:radua11y  increased.  At  one  time  I  had  a  patient  who  look  two  grains 
three  times  daily  for  a  ureal  length  of  time,  with  marked  benefit.  Troasieau 
insists  on  the  necessity  that  this  medicine  should  be  continued  for  a  long 
period,  if  its  value  is  to  be  fully  tested ;  a  year,  he  says,  is  sometimes 
•carcely  sufficient  for  the  discovery  of  its  influence  ;  and  if  in  the  second 
year  there  should  be  some  improvement,  it  may  be  worth  while  for  the 
patient  to  go  on  taking  it  for  three  or  even  four  years.  He  speaks  of  it 
as  completely  cuting  the  disease  in  some  very  rare  cases ;  but  Dr.  Reynolds 
says  that  he  has  never  known  it  do  more  than  diminish  the  frequency  of  ihe 
seixures. 

The  salts  of  tint  arc  useful  in  »ome  ca^es  of  epile|m'.  Dr.  Wilks  speaks 
of  having  had  under  hii  otiicrvation  more  than  one  case  in  which  the 
patient  was  always  Ivelter  when  under  their  influence.  Dr.  Reynolds  sjieaks 
favorably  of  the  oxide,  but  has  seen  no  good  result  from  the  sulphate. 
The  nitfaie  and  the  nxide  of  silver  have  been  recommended,  and  I  lielieve 
that  they  have  .sometimw  been  of  service.  But  one  must  not  forget  that  if 
either  of  tlie^e  medicint-s  should  lie  taken  ronlinuoosly  for  a  length  of  lime 
there  is  a  risk  of  the  skin  becomiu;;  pi-rmanently  stained  of  a  bluish-black 
color.  It  is  lietieved  thai  th»e  pn^iurations  may  Iw  .idministered  with 
satiety,  if  the  course  is  not  allowed  to  be  continued  for  mure  than  six 
week*. 

In  some  rases  the  introduction  of  a  uUtiaX  the  nape  of  the  neck  hu 
led  to  the  suK|iension  of  epileptic  fits,  at  least  for  the  time.  About  this  Dr. 
Wilks  speaks  decisively.  The  application  of  ice  to  the  ipine,  as  recom- 
mended by  Dr.  Chajiman,  ha.i  been  tried  in  numerous taaes  by  Dr.  Reynolds, 
who  reports  that  it  did  no  good  whatever. 

The  fond  nf  patients  suffering  under  epilepsy  should  Ik  digestible,  and 
should  tic  taken  with  rc^giilarity.  Dr.  Wilks  speaks  of  having  ?>een  cn.-tt=t  in 
which  reducing  the  quantity  of  meat  has  been  followed  by  a  decline  in  the 
Rumbc^r  and  severity  of  the  fits;  but  in  other  instances  a  generous  diet  has 
been  advantageous.  Some  definite  cxpctiments  in  regard  to  the  influence 
of  animal  food  have  Iwen  made  at  the  We<t*Riding  Asylum  by  Dr.  Mei»>a, 
who  kept  3  numl>er  of  palie:its  for  a  month  on  a  diet  including  much  meat, 
and  then  for  ihc  same  jicriod  on  one  in  which  there  was  no  meat,  or  vice 
vend;  there  wiw  no  very  marked  difference  in  the  numljcr  of  fit*,  but 
several  of  the  patients  were  much  more  dull  and  Flupid  and  languid  whea 
taking  animal  food  than  they  were  when  kept  on  a  diet  nuinly  farinaceooa 
in  character. 

Both  the  mind  and  Ihe  body  of  epileptic  patients  shotdd  be  kept  in 
exercise,  short  of.  fatigue.  The  limbs  should  never  be  allowed  to  get  cold, 
particularly  at  night.  Dr.  Reynolds  says  that  in  many  case*  nocturnal 
scitures  have  licen  prevented  by  a  simple  mechanical  contrivance  placed 
under  the  upper  half  of  the  mattress  to  keep  the  head  and  shoulders  well 
raised. 

pAKoxrsuAi.  Vkrtico. — Another  aflTcction  which  may  occur  paroxysinall]r 
u  vertigo  or  giddiness.    The  expression  "  paroxysmal  vertigo,"  indccOt  isnot 
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iltogether  free  from  ambiguity  ;  for  the  aiulogoiLi  one,  "  epileptic  veniKo," 
I  commonlr  uwd  »  a  synonym  fof  that  less  severe  furm  uf  ei>ile|»y  wrhich 
1  alwi  known  »i.  the  /v/r/  ma/.  The  latler,  however,  in  not  always,  nor  even 
Dally,  attended  with  any  giddinem,  and  it  h  distinct  from  the  romplaint 
khich  I  am  non- ^leaking.  Two  formsof  thitaie  rcci>i;nizcd  by  !iy>tfmnlic 
lien.  In  one  the  jutienc  feeh  a.4  though  he  himself  were  miide  tn  turn 
auod  and  roAind,  or  were  aguinut  his  will  impelled  forward,  or  l>urkw:ird,  or 
I  one  fide.  In  the  other  he  fancie;!  that  objects  are  revolving  round  him. 
.  each  case  he  remains  perfectly  <:on!trioiis,  and  all  that  occtin  h  duly  regis- 
in  hu  memory.  If  the  same  ihin^  should  have  happened  to  him 
fore,  he  may  be  perfectly  well  aware  that  hi«  Mninlions  are  devoid  of 
nndaiion  ;  vet  by  the  ntroniesl  elTort  of  his  will  he  may  be  inrnpalile  of 
Finft  himself  from  them.  But  in  a  first  attack  he  may  l>e  completely  de> 
rived.  I  was  told  by  a  jiaiient,  who  happened  to  be  a  railway  official,  that 
a  (lanicular  occasion,  when  he  was  traveling,  one  side  of  the  carriage 
Idenly  seemed  to  tiie  four  or  live  feet  and  to  throw  him  intn  the  opposite 
ner.  Having  never  experiencmt  a  similar  gen^iiion,  he  w.is  under  the 
elief  that  there  wzii  a  serious  accident ;  bat  in  reality  he  had  not  moved 
hU  seat.  Dr.  Rani^kill  relates  that  a  patient  of  hiK,  who  vas  attacked 
rhile  in  tl»e  street,  fclt  the  pavement  uneven,  with  aiicrnnlc  deprcstion*  and 
"evation*  over  which  he  seemed  to  be  obliged  tn  lift  his  fret.  .M  the  sime 
imc  the  i.huii  windows  reined  tu  him  to  t>e  movine  forward,  and  the  p>L-»ers< 
"I  lo  be  raimg  after  one  another.  He  also  felt  giddy  in  him»clf ;  and  a.*  a 
Wier  of  fact  the  two  forms  of  vertigo  to  which  1  have  above  referred  ran- 
be  regarded  as  dtniinrl  afferlions.  In  most  caxK*  lioth  of  them  arc  rxpe- 
either  at  the  same  time  or  in  !iiiccession,  The  gait  is  unsteady  or 
Jing ;  the  patient  feels  afraid  of  nmning  against  other  ;>en|)lc  or  Mirroimd' 
ag  ob^rts ;  he  catches  hold  of  some  support ;  he  may  even  lose  hi*  l>slance 
ltd  fail  to  the  ground.  Sometimes  the  set  of  closing  the  eyes  removes  the 
ilion  of  vertigo  complelcly  for  the  lime.  Nausea  very  commonly  accom- 
tnies  the  attacks,  and  even  vomiting. 
Riroiynnal  vertigo  is  often  connected  with  impairment  of  the  sense  of 
■ring,  the  patient  being  more  or  less  completely  deafen  one  or  both  sides, 
generally  experiencing  sensations  of  biuEtng  or  singing  in  the  ears.  In 
h86i,  Mtni^re  recorded  in  the  "O'tf !.■//,?■  jtfMVii/^"  some  rem.irkablc  instance* 
'  this  kind  ;  and  of  laic  much  attention  has  btKn  drawn  to  iuch  coses  under 
be  name  of  Meniere's  disease ;  but  1  am  not  myself  prepared  to  accept  the 
alcni  inier|>rrlarion  of  iheir  pathology. 
In  the  firM  pUrc,  it  ts  certain  that  alTcclions  of  the  middle,  and  cveit  of 
Ihe  external,  car  may  give  rise  to  attacks  of  giddiness,  faintness,  sickness,  etc. 
tar  eumjile,  in  the  •'  Arehhes  of  Ophlhalmolegy  ami  Ot«li>gy"  for 
Iji,  iMiih  Knapp.  of  New  Vork,  and  Bremncr.  of  Ziirich,  mention  cases 
iiural  rjt.trrn,  in  which  such  symptoms  showed  themselves  ;  and 
fojmbee  many  yean  ago  asserted  that  cerumen  ace n mutated  in  the  external 
■tiu  might  by  its  pressure  on  the  membntna  tympani  produce  similar 
cts. 
Bill  in  the  great  majority  of  cases  all  the  more  accessible  parts  of  theorgans 
'hearing  are  free  from  disease.  Generally  speaking,  if  the  deafness  is  of 
sc  ar,  a  tuning  fork  is  not  heard  on  that  side,  even  when  placed  upon  the 
Of  mion  the  top  of  the  head.  It  is  inferred  thai  the  seat  of  mischief 
st  t>c  the  internal  ear. 

At  this  point  K>me  ver>-  interesting  physiological  observations  appear  lo 

Dd  their  application.     Many  years  ago.  Flourens  discovered  that  in  pigeons 

rabbits  section  of  the  semicircular  canals  causes  strange  disturbances  of 

luiltbrium.      And    recently    Crum   Brown    and    others   have   shown  good 

DOS  for  the  belief  ttiat  the  function  of  these  structures  is  to  furnish  the 
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irapres*ions  which  form  (he  principal  basis  of  our  Vnowledgc  as  to  the  rela- 
lion  between  out  niovci'.icnls  and  those  of  sutroundinji;  objects.  'J'hey  have 
even  shown  what  aic  ihc  several  disturbances  of  equilibrium  whi<:h  imution 
or  destruction  of  each  canal  may  l>c  expected  to  produce.  And  accordinfily 
it  has  been  proposed  to  employ  the  name  "  labyrinthine  vertigo  "  ax  synony- 
mous with  Meniere's  disease.  Charcot  obseri'ed  a  caw  in  which  the  l»ioa 
was  chiefly  in  the  left  car.  and  in  which  the  direction  of  nrvlinft  **•>-''  l>rin<:i* 
pally  forward,  but  sometimes  backward,  while  occasionally  there  was  a  txaae 
of  rotation  on  a  vertical  axis,  always  from  left  to  right.  This  ln.it  would, 
according  to  recent  writers,  be  due  to  irritation  of  the  left  horizontal  am^ralla, 
while  movements  forward  and  backward  would  res|>ccti«ly  an*wi;r  to  irrita- 
tion of  ihc  posterior  and  superior  canals.  Destruction  of  Ihc  wime  parts 
would,  however,  produce  precisely  the  converse  effects,  and  thus  there  b  no 
diflicultyin  accounting  for  the  fact  that  some  patients  have  shown  a  tendency 
to  reel  toward  the  side  on  which  they  were  deaf.  In  cither  case  the  actual 
movements  are  supposed  to  be  the  reflex  restilla  of  the  imprcraions  conveyed 
to  the  co-ordinating  centre  from  the  various  canals,  which  under  normal 
conditions  balance  one  another,  but  which  no  longer  do  m  when  sonvc  of  the 
canals  arc  diseased  or  injured. 

Even  when  morbid  changes  in  the  meatus  or  tympanum  arc  oWoiwljr 
present,  the  writers  whose  views  I  am  endeavoring  to  expound  suppose  that 
the  direct  cauw  of  vertigo  is  disorder  of  the  labyrinth.  As  they  suggest, 
pressure  \ii)on  the  fenestra  ovalis  can  easily  be  conceived  to  cause  incn:»ed 
tension  in  the  semicircular  canals.  Thus  they  regard  all  Instancesof  "  audi- 
tory vertigo"  asalike  c.varaplcs  of  MAni^rc's  disease. 

But  it  would  be  a  great  mistake  to  suppose  ihai  Miniirc  himself  merely 
wished  to  draw  attention  to  the  fact  that  vertigo  was  apt  to  occur  in  those 
who  suffered  from  deafness  or  from  some  disease  of  the  organ  of  hearing. 
What  was  TL'ally  new  in  his  paper  was  thai  he  endeavored  (o  show  (hat  sud- 
den apoplectiform  symptoms  (mchiding,  at  least,  a  transient  loss  of  conscious- 
ness) might  occur  in  a  person  [previously  healthy,  and  be  followed  for  the 
first  time  by  deafness,  and  that  the  cause  of  such  attacks  might  be  an  aflec- 
tion  of  the  internal  car.  He  relates  several  cases  of  patients  who  fell  down 
insensible,  and  who,  when  they  recovered,  were  found  to  be  dc«f ;  and  a 
similar  instance  has  been  recently  recorded  by  Knapp. 

The  only  one  of  Minifrrc's  cases  in  which  a  post-morlcm  examination 
was  made  is  the  tenth  and  last  of  his  scries.  A  young  woman,  whtk 
menstruating,  undertook  a  night  journey  outside  a  coach.  She  suddenly 
became  completely  deaf,  and  was  admitted  into  Chomcl's  wards.  The  prin- 
cipal symptoms  were  constant  vcrliKO  and  vomiting.  She  died  on  the  fifth 
day.  At  the  autopsy  no  disease  coutd  be  discovered  in  the  nervous  centres  ; 
but  the  semicircular  canals  in  each  ear  contained  a  reddish  plastic  mb- 
stancc.  I  cannot  say  that  this  observation  commends  itself  very  poirerfully 
to  my  own  mind.  Cases  in  which  an  autopsy  fails  to  reveal  a  satisfactory 
explanation  for  cerebral  symptoms  that  had  been  present  during  life  arc, 
after  all.  not  very  rare  :  and  it  seems  rash  to  assume  that  the  state  of  the 
labyrinths  n-os  the  real  cause  of  the  fatal  illness  in  Chomel's  patient. 
Moreover,  as  Drcmner  points  out,  even  if  full  value  were  allowed  to  the  case 
in  question,  one  could  hardly  take  it  as  demonstrating  the  nature  of  those 
other  cases  in  which  cerebral  symptoms  come  on  suddenly  and  rapidly  pais 
off.  In  these  it  has  been  supposed  by  some  writers,  including  Knapp,  that 
hemorrhage  takes  place  into  the  semiciictilar  canals.  They  do  not  seem  to 
have  found  any  difhculty  in  the  fact  that  the  blood  must  be  cffuxd  on  botb 
sides  at  or  about  the  same  time,  since  the  deafness  often  comes  on  simolta- 
neoasiy  in  the  two  cars.  But  this  appears  to  me  to  render  the  explanation 
very  improbable.     It  is  true,  that  hemorrhage  into  both  tctinie  occuts  in 
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>r  Bfight's  distant ;  but  surely  not  so  as  to  muse  sudden  and  total 
blindness.* 

A  diffrTcni  view  has  been  suggested  by  Dr.  WilVs;  namely,  that  when 
Ihere  is  no  affection  of  ihc  mcaius  or  tympanum,  the  d<.-afnes&  and  the  cere- 
bnl  symptoms  arc  both  in  some  cases  due  lo  changes  in  ibe  nervous  centres. 
It  is  evident  thai  such  an  explanaiion  is  partitul^irly  a]i[)licable  to  ruaes  of 
Miniire's  disease  in  the  siriticr  sense  of  that  Icnn ;  the  sudden  loss  of 
hearing  in  both  ears  may  fairly  be  attributed  lo  an  atTcclion  of  the  auditory 
centre  ;  and  ibe  giddinc»  lo  a  simiUt  affection  of  the  lentrt"  for  e(]uilibritiin, 
which  is  probably  adjaceni,  since  its  most  ini[)ortant  affircnt  nerves  are 
llxne  which  eorne  from  the  semicircular  canals.  It  seems  lo  me  that  what- 
ever peculiarities  in  the  direction  of  ihe  vertiginous  tendeniics  may  l>e 
observed,  such  as  have  been  supposed  lo  depend  u|)on  affections  of  intrticular 
UDpullac,  they  can  all  be  referred  locurresiiondin^  chant.;es  in  the  centre,  for 
in  thts  Ihc  functions  of  each  canal  roust  necessarily  be  fully  represented. 
The  analogy  of  the  oiber  paroxysmal  neuroses  seems  to  support  very  power- 
folly  Dr.  Wilks's  view.  We  have  seen  that  impairment  of  sinht  h  a  frcritient 
aympiom  of  migraine,  and  that  it  is  certainly  due  to  an  affection  of  the  i>rain 
uid  Dot  of  tbc  eyes.  Indeed,  "cloudiness  before  the  eyes"  and  "obscura- 
tion of  the  visual  field"  arc  mentioned  as  having  t>ecn  present  with  tbe 
vertifio  in  some  of  Minidre's  and  Knapp's  caites ;  and  it  may  be  that  in  tbcKc 
instances  the  attacks  presented  a  combiiutiun  of  the  two  neurunex,  the  nen-e 
norm  spreading  beyond  iis  usual  hmits  and  encroachirif;  upon  the  area  con- 
cerned in  migraine.  So  also  it  seems  to  me  that,  in  the  "  u|M}plectiform  " 
cases,  such  as  Miinicre  described,  the  simplest  way  of  accountiii]^  fur  the  lotts 
of  consciousness  is  to  suppose  that  the  disturltance  diffused  itself  over  tbe 
hemispheres,  as  I  believe  tlvat  it  does  in  epilc|>sy. 

Another  strong  argument  in  favor  of  Dr.  Wilks's  view  is  afforded  by  the 
bet  that  (as  I  luive  often  had  o<*ca.-iiun  lo  observe)  bromide  of  potassium 
nay  remove  l>oih  the  giddine.-a  and  the  Io!w  of  bearing  at  the  .-wimr  lime; 
and  Mr.  Hinton  rec<inii-<l  undt-r  the  name  of  M6nierc'%  di^ti^3.se  n  rase  in 
which  paroxysmal  vertigo  and  xii-kne.-a  had  been  uwociated  with  only  tran- 
sient deafnew,  and  in  which  all  these  symploraH  together  were  brought  back 
by  the  administration  of  t|utniiie,  aAer  having  been  removed  by  treatment 
of  31  diff'erent  kind. 

Knapp  has  olaerved  that  in  certain  cases  the  impairment  of  hearing  is 
particularly  marked  for  certain  musical  toncK,  thone  of  the  middle  octaves 
tMring  distinctly  perceived,  while  those  of  the  lower,  and  >till  more  those  of 
tbe  higher,  octaves  are  heard  very  im(>crfectly.  He  wiggesl*  that  this  is  a 
proof  that  the  seat  of  the  affection  is  m  the  labyrinth  ;  but  I  fait  to  see  tbe 
force  o(  the  argument.  Much  more  weight,  however,  must  be  allowed  to  an 
observation  of  Charcot'is  that  .-tome  palicnt.t  exfKrienre  !tciis:itinns  of  vertigo 
and  bn»it>g  in  the  earn,  only  so  long  as  the  deafness  i*  parti.il,  losing  th^ 
•jrmptoms  as  soon  a«  it  become*  complete.  But  even  if  we  shotild  have 
to  admit  that  in  then:  instances  the  internal  ear  is  rwlly  the  ^mrt  primarily 
aflecied,  it  would  by  no  means  follow  that  the  sime  thing  is  true  of  the 
"apoplectiform  "  cases,  nor  that  the  vertigo  isanvthing  but  a  neurosis.  It 
is  one  of  the  advantages  of  the  theory  which  I  advocate,  that  it  admits  of 
the  prodtKtion  of  tbc  same  symptoms  in  many  different  ways,  the  symptoms 
themselves  bemg,  neverthelew,  always  the  result  of  one  particular  kind  of 
iMrvottt  disturbance.  Jint  as  migraine  may  be  excited  by  a  variety  of  causes, 
•0  may  paroxysmal  vertigo. 

Indeed,  Ihe  analogy  between  these  two  neuroses  must  now  be  carried  a 

•  I  once  t*w  rrlliial  hcmorrtiagt  in  i!ic  courM  of  chronic  Iirl)-hl'»  JiMUc  cnuHc  nultten 
a»4  IdUl  bii»-lncu ;  but  in  thu  puient  th«  other  mina  had  been  long  sffectcd  wiihoui  his 
rl«d£c— Eu. 
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ftep  further.  I  have  discussed  in  detail  the  question  wbctbcr  migraine  is 
ever  due  lo  disorder  of  ihc  digestive  organs  ;  and  1  came  to  the  ronclusion 
that  »ich  disoider  cctiainly  |)la)-s  a  part  in  its  Musation.  Now  vritcrs 
detcribe  vertigo  a  sfomntho  /«j^  as  dbtinci  from  other  varieties  of  giddiness. 
1  think,  indeed,  tliai  the  stomach  is  not  really  so  often  concerned  in  the 
production  of  vertigo  as  the  liver,  the  most  potent  of  all  morbid  states  of 
the  al>duininal  organs  bein^  the  condition  which,  following  Dr.  Murchison, 
I  would  lal)  lilhxmia.  This,  however,  is  a  matter  on  which  I  cannot  enter. 
What  1  am  now  concerned  with  is  the  question  whether  the  giddiness  due  to 
divorderof  the  chylopoietic  viscera  is  different  in  kind  from  that  which 
depends  upon  other  conditions,  such  as  deafness.  Dr.  Wilks  has  made  the 
remark  thai  the  vertigo  caused  by  derangement  of  the  liver,  occurs  chietly 
when  the  patient  stoops  or  lays  his  head  upon  the  pillow,  and  ceases  when 
he  stands  upright.  But  it  will  presently  appear  that  this  distinction 
cannot  be  upheld  ;  and  my  own  belief  is  that  in  many  cases  there  is  nothing 
in  the  character  of  the  nervous  symptoms  themselves,  nor  in  the  circum- 
stances under  which  they  arise,  lo  show  that  they  depend  upon  one  rather 
than  another  of  the  various  causes  to  which  they  might  possibly  be  at- 
iribuUKl. 

In  some  cases,  the  ingesti<»)  of  food  which  disagrees  with  the  p«lient 
leads  so  quickly  lo  swimming  in  the  head  that  the  connection  could  not  be 
overlooked.  Dr.  Murchison  speaks  of  a  medical  friend  of  his.  who  has  long 
Buffered  from  gout,  and  who,  whenever  he  drinks  a  cup  of  tea  or  a  glas  of 
champagne,  is  seized  with  sudden  giddiness.  His  head  feels  empty  and 
neighboring  objects  seem  to  whirl  about  him ;  he  would  fall  did  he  not  lay 
hold  of  somclhing  to  support  him.  After  a  few  seconds  i>r  minutes  the 
attack  passes  olT.  In  other  patients,  as  Dr.  Murchison  remarks,  the  vertigo 
lasts  longer.  Dr.  Ramskill  relates  the  case  of  a  merchant  who  was  one  day 
quietly  walking  in  (he  city  from  one  office  to  another,  when  he  was  seized 
with  giddiness,  so  that  he  reeled,  and  had  to  lay  hold  of  a  po«t  which  was 
near  al  hand.  In  a  few  hours,  after  a  free  evacuation  of  the  bowels,  he 
became  belter,  but  he  felt  weak  and  shaken,  and  complained  of  a  heavy, 
diffused  headache.  About  three  hours  before  the  attack  he  had  eaten  hastily, 
and  with  imperlcct  mastication,  a  breakfast  of  which  sausages  and  Devon- 
shire creoni  fornied  a  part ;  and  to  this  the  vertigo  was  ascribed,  no  doubt 
with  justice.  Yet,  during  the  following  month,  the  same  patient  had  five 
similar  attacks,  not  one  of  which  could  be  traced  to  any  such  cause,  he 
having  in  the  meantime  become  very  particular  as  lo  his  diet.  Dr.  Kamskill 
even  goes  so  faros  to  say  that  in  "  stomach  vertigo"  it  is  the  exception  for 
one  to  be  able  to  trace  any  positive  signs  of  stomach  disorder.  The  proof 
is  that  the  complaint  i^  cured  by  treatment  directed  to  the  regulation  of  the 
digestive  organ.s.  Thus,  a  mediail  friend  of  Dr.  Murchisoo's,  who  had 
never  had  gout,  and  in  whose  cose  the  only  recorded  indication  of  litha;mia 
waa  that  his  urine  wa-s  often  loaded  with  lithates,  was  seized  with  dimness  of 
Bight  every  night  while  writing.  He  took  iron  and  quinine  and  other  tonics, 
but  without  any  benefit.  He  was  advised  to  give  up  practice  for  a  time, 
and  try  the  effect  of  a  change  of  air  ;  but  while  he  was  making  up  his  mind 
to  so  serious  a  step,  he  took  a  few  grains  of  blue  pill,  whereupon  his 
aymploms  at  once  diiuppeiircd.  So,  again,  Boerhaave's  commentator  is 
quoted  by  Trousseau  a.%  reUiiiig  the  case  of  a  man  who,  during  two  years, 
was  always  seized  with  vertiginous  symptoms  whenever  Ik-  attempted  lo  stand 
Up.  In  vain  had  the  nblcNt  practitiunct^t  attempted  to  cure  him.  Quite  sud- 
denly he  had  an  attack  uf  gout,  of  which  disease  he  liad  before  shown  no 
indication,  and  from  that  time  the  giddiness  ceased. 

To  complete  the  chain  of  evidence  which  proves  that  vertigo  is  one  of 
tbc  paroxysmal  neuroses,  I  must  next  point  out  that  it  may  replace  other 
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ibers  of  thU  group  of  aflirctions,  GUldin««  is  occuionall^  present 
Inriog  the  paroxyMnt  of  migraine ;  and  I>r.  Livcing  rt-fcn  lo  two  cases,  in 
eacfa  of  which  an  attack  of  intense  vertigo,  o(  Rhurl  duration,  appeared 
Kveiai  limes  to  replace  the  ordinary  sick  headaches.  'I'hc  connection  of 
rentgo  with  epilepsy  is,  perhaps,  closer  still.  As  I  have  already  menlioned, 
giddiness  is  one  of  the  symptoms  of  many  cases  in  which  fits  take  the  form 
of  liK/e/i/  ma/;  and  thlt  afTuclion  is  very  often  only  the  precursor  of  the 
kamt  mal. 

Still,  Ihctr  are  cases  in  which  this  neurosis  remains  unchanged  in  type  for 
BUDy  ycar^  Dr.  Kanibkill  spoaks  of  such  under  the  name  of  "  cs^ntial  " 
wnigo.  He  even  sl.ilcs  that  he  has  met  with  two  instances  in  which  the 
eompiainl  appeared  lo  be  transmilled  by  direct  inheritance.  One  of  his 
pAtieoia  suffering  from  \-ertigo  had  a  father  living,  and  then  aged  scventy- 
ooe,  who  had  himself  been  subject  lo  it  for  thirty-five  years  ;  he  also  had 
auhau.  Another  patient  of  Or.  Ramskill's  complained  for  three  ^cars  of 
giddinesB,  for  Khich  do  cause  could  be  discovered,  and  which  resisted  all 
KiDds  of  treatment.  It  ts  true  that  in  that  case  the  giddiness  after  a  time 
kpome  almost  continuous;  and  I  suppose  that  ^n/i/ryt/ vertigo  is  more 
Hnmoaly  due  to  antemia  irom  disease  of  the  arteries  of  the  brain  than  to 
Ey  other  causes.  But  it  seems  probable  that  in  exceptional  instances  any 
one  of  llic  piroxysmal  neuroses  may  cease  to  present  intervals,  or  to  occur 
in  dbtinct  aiiaclu,  when  the  patient  has  been  subject  lo  it  for  a  considerable 
length  of  time. 

For  CKunpIc,  a  case  is  recorded  by  Chafcot  ("  Pivgrit  Mid.,  ii),  of  a 
irooai),  aged  fifty-one.  who  had  for  six  years  suffered  from  a  continuous  ver- 
tigo, which  did  not  inicnnit  even  at  night,  and  which  was  so  severe  that  she 
could  not  walk,  nor  even  stand,  and  thai  the  shglitc-at  movement  of  her  head 
made  ber  dutch  at  uirrounding  objects  for  sup|K>rt.  In  her  the  complaint 
had  begun  at  le-i^t  tuenty-MX  ye^ri  before ;  for  a  long  time  it  -kqa  purely 
parox>^iiMJ,  and  the  attacks  were  comiMratively  nlight.  She  had  disease  of 
ibc  lyoipanum  on  each  lide. 

Tbe  trtaimeni  of  vertigo  ia  not  different  from  that  of  other  |)aroxysmaI 
Dcarown.  Bromide  of  (wtaMium  ha>  always  appeared  to  me  of  more  service 
tblB  any  other  medicine,  and,  indeed,  1  think  it»  value  is  manifested  even 
nore  strikingly  than  in  epilepsy  itself.  I  believe  that  the  aurjl  turgeoni  use 
chloride  of  ammonium  fur  ihcne  oueit  which  are  afiociaied  with  deafnen,  A 
cucful  inquiry  muil  be  made  (or  nymptoms  of  dj-ifpcjiiib  or  of  tithxmia,  and 
if  oay  Huch  are  pment  the  appropriate  remedies  muit  be  employed.  Dr. 
!Ran»kill,  indeed,  recommendi  that  alkalies  and  vegetable  bitters  should  be 
laed  is  all  caxe-s,  on  tite  clianrc  of  their  being  of  service  ;  and  1  have  oDen 
fimnd  It  a  gixxl  pUn  to  give  the  bromide  uilh  a  few  grains  of  carbonate  of 
■oda,  and  with  c<)iul  parts  of  the  in1uMun»  of  rhubarb  and  calumba.  Char- 
cot's pilicnl  wax  cured  in  from  two  to  three  months  by  quinine,  in  a  dose  of 
AftccD  grjiits  daily. 

Paxoxvmial  Insanity. — I  have  now  to  describe  a  paroxysmal  neurosis 
which  IS,  [ierhap<,  more  interesting  than  any  other  member  of  the  grou]) — 
■hat  in  which  the  atL;icks  take  the  form  of  a  transitory  mania  or  of  some 
iona  of  mental  disorder. 

Of  thi^  1  could  not  poraibly  give  a  more  striking  instance  than  one  recorded 
by  Dr.  MacUrcnin  the  "  MtJUaiTimts  and  Gauttt"  for  1876.  The  patient 
was  a  slight,  gcntle-looking  lady,  aged  forty-three,  with  winning  manners 
M)d  a  soft,  quiet  voice.  She  was  rhsracterizcd  by  exalted  religiuu.t  feelings 
an  excessive  and  morbid  sensitiveness.  She  would  )>e  reading  her  Bible 
talking  gently  to  her  attendant  when  suddenly,  without  a  moment's 
ling,  she  would  throw  the  book  out  of  the  window  and  make  a  nuh  to 
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run  her  head  ioio  the  firt ;  or  abe  wooM.  perhapt,  tarn  on  the  attendant  and 
tiy  to  urangic  her.  She  woold  then  Mniggic  on,  keeping  all  the  time  per- 
fectly iileni  Of  ottering  onl^  an  occasi^^nal  word  of  Scripture  until  she  was 
exhauMed,  or  oniil  by  a  kind  of  awakening  she  lierame  mtored  to  her 
former  eoftdition.  Sometimes  in  the  aitackx  she  would  expose  her  person. 
Daring  the  intcr^'als  she  had  no  recollertran  whatever  of  what  she  had  done  ; 
at  ibe  most  she  could  slightly  recall  the  impulse  which  led  her  to  attempt 
M>me  act  of  vtoknce. 

One  peculiarity  of  the  paroxysms  in  Dr.  Maclaren's  case  was  that  in  each 
of  them  the  patient  made  s|>c4:i3l  elTorts  to  get  at  one  pAilicular  [Mcture, 
which  at  other  lime^  used  to  excite  in  her  no  emotion  whatever.  Tlius  it 
seemed  that  she  followed  out  in  successive  attacks  trains  of  thought  of 
which  she  had  no  knowledge  during  the  intervals ;  and  her  condition  mij^ht 
so  far  be  fairly  termed  one  of  *'  dual  consciousness. *'  Fatrct  has  laid  stress 
on  the  fact  that  in  this  form  of  mania  all  the  jaroxy^ms  in  the  same  patient 
mav  be  alike  in  every  detail.  He  has  pointed  out  (he  suddenness  vith 
which  they  come  on  and  the  extreme  violence  with  which  they  arc  attended. 
He  also  remarks  that  it  is  characteristic  of  this  alToction  thai  repeated  blows 
are  struck  by  the  patient,  and  several  wounds  inflicted  or  several  penions 
injured. 

By  Kalret  the  aiTcction  now  under  consideration  was  described  under  the 
name  of  epileptic  insanity— ;^fw  rpiltptieut.  But  the  former  expression  b 
ambiguous,  since  it  has  been  ased  as  a  general  name  (or  all  mental  disorders 
which  may  accompany  or  follow  epileptic  attacks.  Moreover,  it  would 
appear  that  a  liability  to  thai  disease  is  not  always  present.  Ur.  Maclaren'i 
patient  had  never  had  cjiilepsy  ;  she  was,  however,  a  member  of  a  family  in 
which  there  prevailed  marked  CendcDcics  to  neurotic  affections.  It,  there- 
fore, seems  to  me  that  paroxyanal  insanity  is  a  better  name  ;  but  there  is  no 
question  that  the  affection  is  one  which  bears  a  very  cIok  iclaiion  to  epi- 
lepsy. As  a  rule,  patients  who  have  seizures  of  this  kind  have  bofor* 
suffered  from  attacks  of  the /^/;/  ntal,  if  not  of  the  Adv/ ant/.  Dr.  Hugh* 
lings  Jackson,  indeed,  has  recently  expressed  the  opinion  that  a  Iran^lory 
epileptic  paroxysm  really  occurs  each  time  before  ihc  mental  symploois  de- 
velop themselves.  In  other  words,  he  thinks  (hat  the  adTcclion  is  identical 
with  that  form  of  mania  which  I  have  described  as  somctioKs  following  the 
haul  mai.  This  view,  however,  rests  upon  a  highly  iheorciicaJ  basis.  He 
supposes  that  the  mcnUl  disorder  is  essentially  auioinatic,  and  that  a  neces- 
sary condition  for  its  occurrence  is  the  removal  of  the  control  of  the  highest 
centres,  which  are  exhausted  by  having  discharged  themselves  during  the  fit. 
My  reasons  for  not  accepting  this  conclusion  arc  those  which  1  have 
adduced  at  p.  703,  ftttq. 

Ewcn  when  paroxysmal  insanity  occurs  in  those  who  arc  really  subject  to 
frequent  epileptic  fits,  one  may  be  unable  10  ascertain  the  fact  at  the  lime 
when  the  case  comes  under  observation.  It  often  luppens  that  a  patient  in 
this  condition  is  brought  to  a  public  hospital  by  the  police,  and,  as  Dr. 
Jackson  remarks,  it  may  be  impossible  for  one  to  say  whether  he  is  an 
epileptic,  or  dnmk,  or  sulTering  from  meningeal  hcmorrlMge.  Dr.  Jackson 
records  a  very  interrsiing  case  of  a  wx>tnan  who  was  brought  to  the  I^ndon 
Hospital  in  a  maniacal  siaic,  with  a  deep  ga:sh  in  the  left  arm,  by  whidi  the 
elbow  joint  was  opened,  and  all  the  soft  parts  in  front  of  it  wereciil  ihro^igh. 
She  accused  different  people  of  having  inlli<-Ied  this  wound  upon  lier,  but  it 
was  ascertained  beyond  doubt  that  she  had  dune  it  herself.  She  ha<l  been 
cutting  bread  for  her  children's  tea,  when  she  suddenly  sent  them  all  out 
of  the  room.  A  short  time  afterward  she  was  found  lying  in  a  jmwI  of 
blood  on  the  floor.  On  the  following  day  she  w^%  raliunul,  but  furious 
mania  returned  several  rimes  during  tti«  next  week.     Un   iutpiiry  il  was 
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tained  that  site  lud  been  subject  to  e[nlepiy,  both  the  ^AJr  mal  and  the 
haul  mal. 

Ttir  pitirnt  doabtle«  received  the  sutit!«tion  of  the  idea  which  led  to 

the  inllictkin  of  the  wound  on  her  arm  from  the  rircumitanie  (hat  she  had  a 

Hllfie  in  her  hiuid  at  the  lime.     Thus  the  action  was  in  oni.-  sense  autoinaik. 

^fat  it  is  to  be  noieil  (hat  she  sent  her  children  out  of  the  ruom,  which  at 

nSrar  ».igbi  looks  like  intention. 

Ilir  sulTrrer  from  (hi^  fonn  of  inunity  is,  in  fact,  jwcutiarly  liable  to 
find  him'u:lf  in  the  hand«  of  the  iKilite  for  utme  offence  ronmiille<l  during 
the  luroxytm ;  and  although  to  any  .ikillei)  medical  ot>i-rver  it  miiy  be  yet- 
(rcily  evident  thai  he  \a  irresponaibk,  there  may  l>C  murh  diflicnily  in 
aiaktng'  this  clear  to  iinprofenional  minds.  Dr.  Jackson  hai  done  a  great 
deal  toward  the  elucidation  of  such  cases  by  studying  other  inslanca<  in 
which  the  acts  [lerfortiKd  are  not  criminal,  but  al»urd ;  they  may  be 
chararierir«d  by  precisely  the  mrne  Avgnt  of  3(bj>iation  of  means  to  ends, 
and  >ct  ih«-y  leave  no  trace  on  the  memory.  Thus  one  of  his  paitcnts  had 
been  talking  about  Mippcr,  and  it  had  been  agn.-ed  that  ht-  and  his  wife 
ihould  have  some  cold  fowl,  and  her  siirtcr  some  cocoa.  Soon  afterward  he 
fell  the  symptoms  of  an  att.^ck  and  sal  down  on  a,  chair  ngamM  the  wall  of 
the  kitchen,  where  he  happened  to  be.  He  remembered  nothing  further, 
bat  his  sister-in-law  came  in  and  found  him  sinnding  by  the  table  mixing 
Cfieoa  in  a  dirty  gallipot,  which  was  half  filled  with  bre.^d  and  milk  for  the 
cat,  and  stirring  the  mixintc  with  a  mustard  s|>oon,  which  he  could  not 
have  obtained  cvccpl  by  going  to  the  cupbo.ird  for  the  purpose.  If  the 
ofo)ect  fetched  had  been  a  knife,  ;ind  if  he  had  inflicted  some  injury  with  it, 
thU  purposive  action  would  have  seemed  a  strong  point  ^(gainst  him. 

Dr.  Jackson,  however,  himvcif  admits  that  the  form  taki-n  by  a  man's 
mental  aiitoinaii«m  during  the  paroxysm  depends  very  much  on  bis  natural 
disposition.  A  tav^ige  and  suspicious  man  would,  when  his  highest  facul- 
ties were  temporarily  in  alteyancc,  be  more  likely  to  kill  someone  than  to 
nix  cocoa  for  his  sister -iQ-law.  Indeed,  the  actions  performed  during  a 
■ate  of  unconsciousness  are  sometimes  exactly  those  which  would  have  been 
performed  if  the  individual  bad  been  in  full  pi^scssion  of  his  faculties. 
'  Tbe  patient  last  referred  to  had  on  another  occa.Hion  ordered  dinner  at  an 
'"''  '  house,  when  his  mental  condition  underwent  a  change,  and  he 
..bered  nothing  more  until  he  found  himself  at  his  desk  in  the  ofEce, 
leeJing  rather  confused.  He  had  to  go  to  the  place  and  a«k  whether  he 
lud  had  hii  dinner,  and  he  then  found  that  he  had  eaten  it  and  |)aid  for  it, 
and  that  neither  landhidy  nor  waiter  had  noticed  any  peculiarity.-ibout  him. 
la  other  ca>ci  the  i>atient  soex  through  actions  of  which  the  form  is  cor- 
rect, but  of  which  the  details  are  aluurd.  Thu^  another  of  Dr.  Jackson's 
patient*  while  in  an  omnibus  was  one  day  ot>serve(i  to  blow  his  nose  upon  a 
piece  of  paper,  and  when  he  got  out  he  gave  the  conductor  ^3  10;.  instead 
of  (he  nsiul  coppers. 

So.  atw,  when  some  foolish  act  is  rommitled,  it  is  quite  an  accident 
whether  tlie  nature  of  the  impulse  which  gave  rise  to  it  can  be  guessed  from 
«jrciin»tdnccs  that  have  previously  occurred-  The  same  physician  had 
mnnx^rr  patient,  who  ofte  day  found  the  extinguisher  of  a  candle  in  his 
'at  pocket.  It  had  been  known  that  for  some  years  he  invariably 
i.r^>.'  d  at  his  watch  afler  each  lit,  and  the  supposition  is  that  he  must,  in  an 
attack,  have  mistaken  the  extinguisher  for  the  watrh. 

Falrct  long  ago  remarked  that  an  impuUive  tendency  to  wander 
■ibout  is  chara<-t eristic  of  this  form  of  insanity.  Trousseau  gives  some 
Instances.  A  gentleman  was  attending  a  literary  meeting  at  the  IlAtel  de 
Ville,  when  he  quickly  ran  out  and  w.ilked  for  some  minutes  on  the  quays, 
jkvokling  with  sikccss  both  the  carriages  and  the  passers-by.     When   he 
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recovered,  he  found  ihal  he  had  ocilher  grcal-coat  nor  hat ;  he  relurDed  to 
the  room  ami  rewiinrd,  with  a  perfectly  lucid  mind,  the  historical  discus- 
sion in  which  he  had  before  taken  an  active  part.  The  same  gentleDaan, 
being  a  magtsirale,  was  presiding  at  a  provincial  tribunal,  when  he  uiddenty 
got  up,  miitiered  a  few  unintelligible  uords,  and  went  into  another  room. 
He  was  followed  by  the  usher,  who  saw  him  make  «-aicr  in  one  corner,  after 
which  in  a  few  minutes  he  returned  (o  his  aca(.  Another  patient  of  Trous- 
seau's, an  architect,  used  often  to  have  an  attack  while  walking  across  a 
narrow  |)laiik  at  a  height  from  (he  groinid.  Hencvermei  with  any  accident, 
althoujfh  he  wotitd  run  rapidly  over  (he  scalToldinKS,  shrieking  out  hts  own 
name  in  a  loud,  abiupt  voice.  A  ijuarler  of  a  minute  aftent-ard  he  would 
rOiiime  hin  occupation  and  give  orders  (o  hia  workmen,  iri[hout  any  recol- 
lection of  what  had  occurred  to  him. 

In  attacks  of  this  kind  the  s(a(e  of  (he  patien(  is  often  raid  (o  be  one  of 
soainambulisra,  and  (he  expression  'Vij/mare"  has  been  inve»(ed  for  ihem 
by  way  of  cuntra.s(  wt(h  that  of  w^'A/mare.  And  I  believe  th3[  true  som- 
nambulism (at  least,  when  it  is  not  a  manifestation  of  hysteria)  has  every 
claim  to  be  regarded  as  one  of  the  members  of  (he  group  of  paroxysmal 
neiirojtes  which  we  are  now  considering.  The  same  is  the  case,  loo,  wiih  the 
"  night  terrors  "  to  which  some  children  are  liable,  who  start  up  an  himr 
or  (wo  after  goiii^  to  sleep,  screaming  with  fright,  and  unable  for  some 
minutei  to  recounixe  the  ]iiaren(s  or  nurse.  That  then:  vartoui  attacks 
should  occur  only  at  night  is,  after  all,  nothing  more  than  occurs  in  niaay 
case*  of  epilepsy  itself. 
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B^'STERIA  A  REM.  AND  DITCTINCT  DISF-A^E — MENTAL  AND  MOKAL  PERVCIt- 
SlOSi— UVSTKRICAL  ArFECTIOKS  OF  &EN5A1  inN  AND  OF  MOVKMENT — 
CONTRACTURBS  —  CUIBITS — rLATUl-ENCE  —  THE  HYSTERICAL  FIT  —  CATA- 
LEPSY —  a.EEP  WALErxa  —  ECSTAaV  —  OOKVULilONS  —  MANIA  —  HVSTERO- 
EPILEPSV — ANOREXIA  AND  MARASMUS — OTHEA  HV&TERJCAl.  SVHFTOUS — 
PATH01.0GV — PROPHVt-AXlfi — TTIEATMENT. 

Hysterical  aAeciiona,  diKordeni  of  funclton,  or  pains,  or  perverted  sensa- 

ins  of  varioua  kinds  *^^  seated  id  the  mo»I  diverte  organti  of  (he  body. 

booki  on  surgerjr  tniiny  other  complaints  arc  mcnlioned  under  the  same 

le,  oceupyine  the  jojots,  the  mammary  glandx,  or  different  regions  of 

trunk  or  limits.     Stich  a  uxcorihe  icrm  "hysterical"  implies  that  there 

I  one  disease  which  is  common  to  all  (he  affections  in  question  ;  and  that 

hyiUria — I  have  now  to  describe,  so  far  as  ils  general  characters 

concerned,  but  without  staling  all  the  details  of  particular  manireslalions 

it,  which  will  be  given  elsewhere. 

But,  lirst,  I  must  justify  my^teif  in  speaking  of  h)-steTia  as  a  distinct  and 

ite  malady.     For  there  are  some  who  refuse  to  admit  its  claim  to  be  so 

rded.     In  this  they  find  a  partial  support  from  two  sides.     On. the  one 

,  the  name  derived  from  the  Greek  word  uirri/>a.  a  womb,  suggests  the 

nioo.  which  these  obnen'crs  believe  to  be  erroneous,  that  the  organs  of 

oeratioa  in  ihc  female  play  the  principal  part  in  the  caiisation  of  the 

fections  which  are  called  hysterical.     This,  indeed,  would  not  in  itself 

tier,  for  many  complaints  have  names  for  which  no  ctymnlo^iral  justlfi- 

tion  exists  in  the  present  slate  of  science.     What  creates  the  difficulty  is 

ther  ihc  circumManre  that  a  fundamental  difference  of  opinion  exists  at 

present  time  between  physicians  of  different  schools  as  to  the  extent  to 

ich  uterine  or  ovarian  complaints  arc  to  be  regarded  as  the  cause  of  the 

ease  now  under  consideration.     Those  who  sec  little  or  no  connection 

ween  them  have  been  tempted  not  only  to  do  away  with  the  name,  but 

ignore  the  clinical  association  of  the  symptoms  as  manifestations  of  a 

DgTc  malady.     On  the  other  hand,  it  must  be  admitted  that,  more  than 

other  diseases,  hysteria  is  difficult  to  define.     As  a  neurosis,  indepen- 

rnt  of  any  appreciable  structural  change,  it  would  naturally  have  its  deli- 

lion  based  either  upon  its  causes  or  u{>on  its  symptotns.     But  the  former 

still  the  subject  of  discussion,  and  the  latter  are,  to  a  peculiar  extent, 

iabic  and  inconstant.     Moreover,  the  curability  of  roost  hysterical  ofTcc- 

ns.  and  the  fact  that  they  are  generally  contrasted  with  organic  di.-wases, 

ich  are  severe  in  comparison  with  them,  have  created  a  tendency  in  the 

nds  of  many  practitioners  to  apply  the  term  vo^ely  to  cases  of  the  nature 

which  they  have  themselves  no  definite  concepiton,  but  which  they  regard 

of  a  trifling  character  and  as  likely  to  be  of  transivni  duration.     And  in 

Its  way  much  has  been  done  to  deprive  the  words  hysteria  and  hysterical 

all  real  meaning. 

I  tliink,  however,  that  very  little  study  at  the  bedside  is  needed  to  convince 
that  the  various  affections  called  hysterical  arc  ically  the  expression  of 
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a  «pecul  morbid  condition.  Tor  which  the  name  of  hyctrru  is  at 
as  any  other  name  would  be,  besides  having  (he  sanction  o^  snbtiMi;^ 
caI3bii^ihcd  viagc.    One  finds  thai  tn-o  or  more  of  these- alTecttom  tn 
commonly  present  in  the  sime  jatient  at  the  same  lime,  or  that  t 
who  has  suffered  from  any  one  of  ihi-se  is  cicci-dinglv  aj>i  to  1* 
attacked  by  others.     Then,  agjin.  there  arc  marked  pcciilianties  i 
sex,  disposition,  and  other  conditions  of  such  patients.     And,  9] 
there  i^  in  most  cases  a  pariii:  tilar  menial  stale,  which  can  emly  he 
nizcd  apart  from  any  other  indications  of  the  dbcase,  and  which 
regarded  as  its  fundamental  character. 

J/f  «/j/  Ci>'i,fi/jt>ii. — The  principal  features  of  the  tnenUt  state  which 
tcrifcs  hysicria  arc  an  exaltation  of  the  emotional  faculties,  xad  a 
of  the  will  or  a  loss  of  the  proper  balance  between  it  and  the  jodgment. 
patient — she  is  so  generally  of  the  female  sex,  that  I  may  use  the  ' 
pronoun — seems  to  have  little  or  no  poa'er  of  controlling  bet  oM> 
Tlic  most  trining  occurrences  excite  tier  to  rapture  or  plunge  her  to 
She  may  conceive  a  violent  affection  for  some  pcrvjni,  and  an 
irrational  aversion  for  others.    She,  perhaps,  exhibits  great  aUacI 
some  pet  animal,  while  other  creatures,  no  less  harmless,  excite  in  her 
nani^  and  disgust.     She  torments  all  those  atioui  her  with  her 
her  egotistical  claims  upon  their  attention  and  forbearance.     H« 
seem  to  be  altogether  in  abeyance ;  she  may  appear  to  be 
up  her  mind  to  the  smallest  elTort,  and  may  lie  in  bed  all  day, 
wranl  of  ener^.     But  in  some  jiarlicular  direction  she  may, 
the  roost  obstmate  determination  and  tenacity  of  purpose.     She  ottttt 
great  cniving  for  Hym|iathy,  and  is  exceedingly  anxious  to  hav«  her 
of  health  recognized  by  those  who  visit  her.     In  piirsntartce  of  tUt 
she  will  apply  corrosive  actds  to  her  skin,  swallow  iKedles  day  after 
run  ihewi  into  all  parts  of  her  body,  make  abortive  aitenujlB  to  _ 
drown  or  hang  herwrlf,  or  even  artiully  commit  suicide.     The  itOK-JI 
ance  nf  [tain  which  she  exhibits  under  such  circtim^tanre^  h 
show  that  a  mere  defect  of  volitional  power  cannot  lie  the  csvni 
of  h  Valeria.     Perhap*  the  be«t  way  of  expressing  the  facts  i*  to 
Reynolds  ("  S>»t.  of  Med,,"  vol,  ii),  that  the  will  i>  no  longer 
exercise  by  the  judgment  or  reasoning  faculties,  but  only  hy 
dominant  idea  or  emotion.     Thus,  as  Jolly  observes  (v,  Zientneo'*  " 
bitch,"  vol.  xii),  if  one  can,  by  stimulating  her  enthusiasm  or 
emulalion,  supply  a  hysterical  p,ilient  with  a  8iiffi<  irni  motiw  (A 
any  good  work,  stich  as  nursing,  she  will  often  carry  it  out  with 
ordinary  per«everance  and  energy.     In  regard  to  the  will,  as  well  t 
emotions,  the  peculi.irity  of  hysteria  is  ihnt  there  is  a  loss  of  the  d«e 
and  proportion  between  the  sereral  faculties,  1 

Mara/  Prnvnion. — The  moral  tone  of  a  hysterical  woman  »  iwt  Mi 
raonly  imjiairctl  to  a  serious  extent,  particularly  in  certain  direfiiooL  )W|{ 
sexual  inclinations  have  often  a  strong  hold  u|>on  «irh  a  (latient.aajlfa* 
plan  and  scheme  to  indnce  her  medical  attendant  to  make  a  vaginal  i 
tion  orotherwisc  to  gratify  her  perverted  feelings.  Sir  Thomas  Wanon  I 
a  case  in  which  a  young  woman  coninred  to  make  .1  hospital  suigenal 
that  she  hod  a  stone  in  the  Madder ;  and  the  imposHtre  was  not  dl 
until  she  h.td  been  tied  up  in  the  position  for  lithotomy  in  an  cf«CM 
theatre  full  of  students.  I  have  met  with  an  instance  In  whid  •  MM 
who  had  lieen  oipposcd  to  have  «  hydatid  in  the  liver,  and  who  hM  tdl 
been  punctured  without  result,  allowed  the  0{)eraiion  to  be  repeauA* 
almost  immediately  produced  a  piece  of  the  stomach  of  a  nltbil  (■*>! 
Other  small  animal),  which  she  declared  she  h,id  vomited,  and  which  ^t 
doubt,  thought  would  be  robtakcn  for  a  hydatid  memfartae;  a  fcvM 
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she  scot  for  herfDcdtcal  man  again,  to  remove  froni  her  vagina  another 
piece  of  the  uric  Mibslancc.  Other  |iersons  have  been  Icdowd  to  drink 
their  urine  and  llien  to  bring  ii  up  again,  white  they  pretended  that  none 
was  passed  in  the  natural  way.  The  fact  that  such  cases  have  occurred 
makes  one  hesitate  to  accept  as  authentic  such  cases  as  [hat  which  t  have 
described  on  the  auiltority  of  Charcot  under  the  name  of  hysterical  ischuria. 
There  b  often  great  difficulty  in  delecting  impostures  of  this  kind.  Charcot 
himself  relates  a  caae  of  Boycr's  in  which  a  woman  pretended  that  urine 
came  frum  her  umbilicus,  ears,  eyes,  and  breasts,  and  that  she  vomited 
fa;ces ;  and  it  was  not  until  she  had  been  placed  in  a  straight  waistcoat  that 
tittle  balU  of  fartes  iirady  prepared  for  swallowing  were  found  in  her  bed. 

Some  of  the  factiiiuus  alTeciious  of  the  skin  are  hy  no  means  ea«y  of 
diagnosiN.  In  the  museum  of  Guy's  Hospital  ttiere  is  a  model  of  the 
ri^hi  breast  of  a  girl,  which  b  reddened  and  has  on  it  a  number  of  large 
raited  tubercles,  some  of  them  bigger  than  |)ea«.  The  firat  time  that 
^licnt  wa«  an  inmate  of  the  hospital  the  cause  of  the  affection  remained 
undiKOvered,  although  it  was  evident  that  some  irritant  wat  being 
iDleniionaily  applied.  But  more  than  a  year  afterward  she  was  again 
admitted,  and  Mr.  Birkett,  hajipening  to  visit  the  ward  at  an  unuMial 
hoar,  found  a  piece  of  lint,  strewn  with  |>owdereO  cinlharides,  which  the 
bad  put  on  the  breast.  Sir  William  (iull  related  a  similar  cilsc  in  which 
he  detected  with  a  Iciw  a  glistening  fragment  of  the  Mme  puwder  on  the  skin 
itself.  Some  jenn  ago  a  girl  vnt  admitted  into  the  clinical  ward  under 
my  care  who  had  scattered  on  her  chest  and  brca.Mt  a  number  of  whitish, 
^ngrenous- looking  patches,  of  irregular  site*  and  forms;  these  succes- 
sively shriveled  up  into  brownish  scabs,  which  soon  became  delachcdt 
leaving  the  ^km  beneath  reddened  and  rather  sc.ily.  On  one  tin^tcr,  in  the 
groove  U-iween  the  ^kin  and  the  nail,  there  was  fuiind  a.  bright  yellow  stain, 
which  affecied  both  <-tructurcs  to  about  the  same  extent,  and  which  seemed 
iadisputably  to  have  been  caused  by  a  drop  of  nitric  acid.  I  therefore 
concluded  that  the  patchcson  her  chest  were  likewise  produced  by  the  acid, 
although  I  am  still  unable  to  understand  why  they  did  not  show  the 
chjuracietistic  yellow  color.  The  detection  of  ihe  imposture  was  never 
carried  funhcr,  and  I  heard  »ome  months  afterward,  from  Mr.  Roper,  of 
BUckheath,  that  the  girl  (who  had  left  the  hospital)  was  still  troubled  with 
the  complaint,  it  happened,  strangely  enough,  that  shortly  before  she 
came  under  my  care  1  had  had  another  patient  who  was  alTecied  in 
exactly  the  same  way,  and  in  whom  there  appeared  no  reason  to  doubt  that 
the  patches  were  the  result  of  a  spontaneous  gangrene.  She  was  a.  girl, 
aged  eighteen,  who  seemed  entirely  devoid  of  self-consciousness.  The 
museum  of  Guy's  Hospital  contains  models  taken  from  each  of  these 
patients. 

Other  forms    in  which    hysterical    patients    exhibit    their  craving   for 

fcohety  and  their  willingness  to  deceive  are  illustrated  by  the  cases  of  the 
ebh  Culing  girl,  and  Ixtuise  Uttour,  the  Bleeding  Nun. 
Among  the  particular  manifestations  of  hysteria  some  are  fre(|uenlly  met 
with,  some  are  very  rare.  One,  the  "hysterical  attack"  or  ''fit"  has  always 
been  regarded  as  especially  typical  uf  the  disea.se;  and  two  others,  the 
"globus  "  and  a  flatulent  distention  of  the  alimentary  canal,  are,  perhajM, 
Mill  more  common  and  scarcely  leiw  distinctive.  One  must  make  diligent 
titquiries  after  all  these  in  any  ca-ne  the  nature  of  which  appears  doubtful. 
It  would  be  natural  tliat  I  should  describe  them  before  the  rest;  but  I 
think  It  will  be  more  convenient  that  1  should  leave  them  until  after  I 
shall  have  mentioned  some  of  those  symptoms  which  are  leM  often  seen. 
I'trvtrshftt  ef  StHsatien.^HaX  the  least  curious  of  these  are  per^-ersions 
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light  nntl  iiiiisis  on  having  ihe  room  IteM  darkened.  Here,  however, 
imagination  oflen  plays  a  great  part.  Dr.  Reynolds  relates  ihe  ra»e  of  a 
woman  who  hu<i  for  weeks  l>cen  lying  wit)i  her  band  Ifeforc  her  eye*,  to 
keep  out  the  liti;ht  of  a  dull  I-ondon  sky.  When  he  hrotight  a  candle 
close  to  her  in  order  to  examine  the  pupils  she  shuddered,  knii  her 
brows,  and  held  both  hand*  between  it  an<l  her  eye*.  But  «  soon  as 
hcT  acientinn  wax  di^tntried  to  the  Mate  of  her  front  teeth,  the  brows 
became  relaKcd,  the  hands  were  removed,  and  she  bore  the  light  without 
inconvenicnrc.  In  other  cases  the  [Kitient  is  distressed  by  the  slightest 
sound  and  will  allow  no  one  to  s|>«ik  »\>ove  a  whisper.  Vet  such  a 
person  may  henelf  exriaim  in  a  loud  voice,  nr  make  a  great  noi«e  in  stirring 
the  fire,  without  Mieraing  to  mind  it.  In  other  cl-ws  there  a|i[MMi»  to  be  an 
actual  exaltation  of  |)ercciilion.  A  hysterical  girl  may  seem,  as  Dr.  Re>*nolds 
says,  "  to  heur  through  stone  walls ;  "  but  in  such  matters  deception  i*  often 
practiced,  as  when  such  a  i»tient  pretends  that  she  can  see  with  her  eyes 
shut. 

Jolly  quotes  from  Amman  the  i-asc  of  a  woman  who  discovered  the  pres- 
ence of  some  cherries  in  .another  room  by  their  odor,  and  who  rx>uld  dis- 
tinguish one  individual  from  another  with  her  nose ;  and  such  |>erK>ns  often 
detect  by  their  ta.-stc  the  presence  of  a  peilcctly  infinitesimal  trace  of  anjr 
flavor  that  happens  to  be  disiigreeable  to  them.  It  is  perha|)S  a  perversion 
of  Ihe  gustatory  sense  that  Icad.t  girls  affected  with  hysteria  to  eat  cinders, 
sealing  wax,  lead  pencil,  and  the  like  ;  they  are  sometimes  fond  of  repulsive 
odors  or  flavors. 

The  sense  of  touch,  again,  may  be  unduly  acute.  In  almost  every  case 
of  hysteria  there  is  at  some  part  or  nther  of  the  body  an  over- sensitiveness 
to  painful  imprestions — a  k\f<r<ttthesia,  or  rather,  in  strict  language,  a 
hyperalgesia.  Sometimes  the  patient  complains  that  it  hurts  her  very  much 
to  have  the.  skin  over  one  or  more  of  the  spinous  processes  prrsst-d  u|wn  or 
even  touched  ;  sometimes  she  has  extreme  lendcmess  of  the  breast,  or  of  the 
edge  of  the  rib  cartilages  on  one  side. 

Another  frequent  effect  of  h)-stcrb  is  impairment  of  common  sensation, 
"dysa«iliesia  "  or  "ansestbcsia."  This  may  cither  be  limited  to  ordinary 
tactile  impressions,  or  it  may  include  those  of  heat  and  cold ;  in  04her 
instances  it  concerns  only  the  gicrccption  of  pain,  and  then  the  name  of 
"analgesia  "  is  sometimes  apphed  to  it.  Oendrin  went  so  far  as  to  declare 
that  sensation  was  more  or  less  defective  in  every  ca<«  throughout  the  whole 
course  of  rhc  disea.'se;  and  other  writen  have  asserted  ih.it  lo<s  of  fc«-bng 
in  some  part  of  the  skin  is  invariably  Icfl  liehind  by  hysterical  tits,  'llicir 
statements,  indeed,  are  too  atisolutc,  but  the  symptom  is  undoubtedly  oDen 
present,  and  Lasigue  and  Charcot  are  probably  right  in  saying  that  it  would 
be  more  frequently  observed  if  it  were  carefully  looked  for,  a  person  being 
■oraetiraes  unaware  that  she  is  unable  to  feel  pain  in  some  particular  part, 
until  her  sensibility  is  tested.  In  m.iny  ra<es,  however,  subjective  sensations 
of  tingling,  pins  .md  needles,  etc. ,  arc  experienced  and  compbincd  of  by  the 
paticni.  It  IS  important  to  note  that  there  is  no  op[>osition  between  hyper- 
tcsthesia  and  anccsihesia,  such  as  might  a|>pear  from  the  names.  A  part  of 
the  skin  may  be  exquisitely  tender,  and  the  scat  of  burning  pain  when 
touched  ;  and  yet  at  this  very  part  the  power  of  transmitting  definite  tactile 
impressions  may  be  greatly  impaired. 

AiiKstbesia,  or  defective  sensation,  is  much  more  frequently  observed  in 
some  regions  than  in  others ;  Jolly  mentions  the  backs  of  ilte  hands  and  feet, 
and  the  parts  above  the  outer  malleoli.  3s  favorite  scats  of  it.  Sometimes 
it  affects  exactly  one-half  of  the  body,  leaving  the  other  free.  To  such  case* 
Charcot  gives  the  name  of  '■  hem ian test hesia."  He  tjuote^  Briquet  as  having 
slated  that  this  occurs  on  the  left  side  more  often  tlian  on  the  right  side,  in 
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he  proportion  of  seventy  cases  to  twent}-.  He  says  that  the  limitation  of 
the  parts  in  which  there  is  loss  o(  feeling  is  often  icniArk«bly  sharp,  corres- 
ponding almo4  precisely  with  the  median  line  of  the  Tace,  necic  and  body. 
The  miKotis  membranes  are  afTcctcd  in  a  simiUr  way.  Tasic  may  be  wanting 
in  one-half  of  the  tongue,  the  sense  of  smell  may  be  impjiired,  and  there 
tnay  be  a  (onsidcrablc  dcgret  of  amblyopia,  with  limitations  of  the  visual 
field  for  the  several  colon — a  symptom  which  Galizowski  calls  achromatopsia. 
According  to  Jolly,  reflex  cxcilabihty  is  also  wanlmg  ;  sneezing  cannot  be 
induced  by  irritating  the  nose,  nor  retching  by  tickling  the  fauces  on  the 
affected  side.  Lastly,  Charcot  saj^  that  the  side  on  which  sensation  is 
tnpured  is  cold  .ind  pale,  and  thai  there  may  even  be  a  difficulty  in  drawing 
blood  from  the  skin  by  pricking  \t  with  a  needle. 

Altogether  apart  from  hemunxsthcsia,  loss  of  feeling  in  the  mucous 
nKinbrancs  is  common.  Anstii-  l.tid  considerable  stress  on  the  frequency 
villi  which  it  may  be  found,  if  looked  for,  in  the  back  of  the  pharynx. 
According  to  that  writci  {"Lancet,"  ii,  1871),  whenever  a  person  who  has 
not  been  taking  a  bromide  can,  without  retching,  let  one  pass  the  finger  down 
to  live  epiglottis,  the  diagnosis  of  hysteria  is  exceedingly  likely  to  be  correct. 
Dr.  Reynolds  mentions  that  he  has  known  several  cases,  occurring  in  married 
women  who  were  still  bearing  children,  in  which  there  was  absolute  anes- 
thesia of  ibc  vulva  and  vagina.  Impairment  of  sensation  in  the  bladder  is 
supposed  to  be  sometimes  the  cause  of  retention  of  urine  m  h}-steticul 
paii«n(s,  but  in  other  coses  ii  appears  to  be  due  to  a  prurient  desire  to  have 
a  catheter  introduced  by  the  medical  atlcndent.  Jolly  relates  the  case  of  a 
patient  oho  inflicted  terrible  burns  on  herself  by  taking  live  coats  out  of  tl>c 
fire  and  pressing  them  with  botli  hands  10(0  her  vagina,  but  who  seemed  to 
exiwriencc  no  pain  whatever. 

I  believe  that  hysterical  anaesthesia  is  never  permanent.  It  may  la&t 
Son  several  weeks  and  even  for  samt  months,  but  sooner  or  later  it  always 

W^J^arafytit. — .Another  manifcHUlion  of  hysteria  may  I«  paralysis,  particu- 
'larly  in  certain  of  its  furms.  Aphonia  and  dysphagia  oflen  result  from 
hysterical  loe  of  power  in  the  laryngiMl  and  the  phax]^ngeal  muscles  respect- 
ively ;  and  I  may  here  add  that  the  former  is  highly  characteristic  of 
the  disease,  its  presence  giving  very  great  aid  toward  the  diagnosis  of  some 
cas«,  (he  nature  of  which  might  otherwise  have  been  doubtful.  Nut 
mcommonly,  hysterical  paralysis  takes  the  sha|>e  of  para|)legia  or  of 
hemiplegia.  I  nave  .already,  at  p.  409,  described  the  former  a^cclion  as 
■ccmmicty  as  I  am  able.  The  latter  likewise  iiments  characters  of  its 
own.  I  believe  that  Briquet  ftrat  pointed  out  how  much  more  frequently 
fa  occurs  on  the  left  side  than  on  the  right.  The  projwrtion  in  his  cases 
was  BS  forty-six  to  fuurteen.  An  important  distinction  between  it  and 
the  paralpas  due  to  disease  localized  in  the  op[iosite  side  of  the  brain,  is 
that  tn  hysterical  hemipl^ia  the  side  of  the  fate  and  tongue  Alwn]rs  remain 
entirely  unaffected.  This  was  long  ago  remarked  by  Dr.  Todd,  who  also 
pointed  oiit  that  the  (laticni  in  attempting  to  walk  "drags  the  paUied 
limb  alter  her,  as  if  it  wax  a  piece  of  inanimate  matter,  and  uses  no  art  of 
circumduction,  nor  effort  of  any  kind  to  lift  it  from  the  ground  ;  the  foot 
swccpt  the  ground  as  she  walks."  Dr.  Reynolds  suppleincnis  this  by  saying 
that  a  woman  stilTciing  from  hysterical  hemiplegia  cannot  help  lifting  the 
great  toe,  like  a  healthy  pcr>on.  when  she  cmJcavots  to  put  the  foot 
forward  ;  and,  again,  that  u  |>aralylic  patient  looks  at  her  feci,  an  hys- 
terical  patient  at  the  persons  who  arc  watching  her.  But  I  think  that 
his  point  abo\it  the  great  toe  can  apply  only  to  cases  in  which  the  impair- 
toenl  of  power  Ls  but  slight. 

In  some  cases  one  limb  is  alone  alfected  with  hysterical  paralysis;  or, 
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much  mure  rarely,  only  [lari  of  a  limb.  I  do  not  reniein)>er  to  liave  seen 
any  one  miisrle  aflecicd  singly,  with  the  excejition  of  the  Walor  palpebnc ; 
but  hysterical  ploslit  is  not  uiK-ORiinMi). 

HyKleriml  pural)iki<i  may  be  reiy  tninHiloTy,  lasting  only  a  lew  weeks  ot 
day^  or  even  not  Ioniser  ihim  a  few  houra.  i{uinetinte»  it  aftenrard  reap- 
pears, either  in  the  )^me  limbs  or  in  olhcnt.  Rut  there  nre  casei  in  which 
it  persists  for  months  or  even  yeur^.  1  do  n<>t  know  thai  it  h  ever  pemu* 
nenti  cxcci>t  in  some  of  the  ruse^  iii  which  rigidity  »-!>  in,  and  to  which  I 
shall  -ilhiile  in  the  next  paraj^raph.  It  may  disapitenr  suddenly,  under  the 
influence  t>(  n  >tid<len  emotion  or  shock  ;  or  it  may  [xlim  ofT  very  gradually. 
The  Temoval  of  the  jiatieni  to  a  ho»]>ilal  ward — away  front  *vtn{xathiztng 
fricrids  and  relaiiim.-* — i*  oOen  follow^  by  n  more  or  le»  rapid  reiovcry. 
I  have  seen  iifveial  cav^  under  l)r.  Wjlks'ii  care  in  which  this  result  has 
been  brought  about  rather  by  moral  influence  than  Uy  any  s|>c4;ial  treatnwnt. 
The  patient  is  told  that  sJie  is  cxiwcted  to  licgin  lo  move  the  [laralyzed 
limbs ;  day  by  day  she  is  encouraged  to  do  more  and  more ;  after  a  tirge 
she  is  tjiken  out  of  bed,  and  dressed,  and  put  into  a  chair;  and  before  long 
she  walk*  as  well  as  ever. 

Confriutitms. — Another  and  a  very  curious  effect  of  hysteria  is  a  chmntc 
spasm  or  rigidity  of  one  or  more  of  the  limbs,  associated  with  a  comfdeie 
loss  of  power  of  voluntary  movement.  This  has  recently  been  studied  with 
much  care  by  Charcot,  who  ha*  (mblishcd  in  his  "Lfiont "  several  capital 
drawings  illiii>irative  of  the  distortions  which  it  produces.  Some  English 
writers  have  *incc  adopted  into  our  language  the  French  word  e<"itraetttrf  for 
such  coses.  The  affection  very  often  follows  immediately  upon  a  wvexe 
hytlerical  fit,  stich  as  I  shall  presently  dcicrilK- ;  and  the  {iaral>'sis  and  the 
rigidity  then  geticraliy  develop  thcmsfKvs  Mmiiltancously.  Uut  in  someca»es 
the  latter  does  mil  come  on  imul  the  former  has  already  tasted  for  a  consider- 
able time,  bi  ccrl.iin  casirs  only  one  leg  or  one  arm  become*  contracted; 
but  sometimes  both  legs  arc  aflTccled,  sometimes  both  the  arm  and  the  leg 
on  one  side,  someliines  three  of  the  limbs,  or  even  all  four.  When  the 
affection  nssumes  a  hcmiplegic  ty|)c,  and  the  rigidity  follows  the  loss  of 
power  after  some  tntcTTat,  it  might  be  thought  that  there  would  be  a  diffi- 
culty in  diMingiiishing  it  from  the  "  late  rigidity"  of  hemiplegia  due  to 
organic  disease  of  the  brain  ;  but  in  the  hysterical  affection  the  contraction 
comes  on,  not  gradually,  but  suddenly,  and  as  the  immediate  result  of  a 
fresh  hysterical  fit.  Moreover,  the  positions  assumed  by  the  individual 
limbs  are  peculiar.  The  arm  becomes  semi-flexed.  But,  according  lo 
Charcot,  the  leg  always  falls  into  a  state  of  rigid  extension,  the  knee  and 
anUe  being  straightened  and  the  toes  stretched  down  to  the  titmost  extent 
possible,  while  the  sole  is  ttimcd  inward.  Thus  the  condition  of  the  foot 
resembles  that  which  exisin  in  talipes  equino-vanis.  Charcot  also  mentions 
that  the  adductors  of  the  thighs  are  forcibly  eontiaclcd.  Jolly,  however, 
relates  a, cose  in  which  one  leg  became  powerfully  flexed,  especially  at  the 
knee  joint. 

The  rigidity  in  these  cases  is  not  relaxed  in  the  most  profoimd  sleep; 
nor  docs  it  undergo  any  variations  in  degree  at  diffeient  times  or  periods  of 
the  day.  The  spasm  is  by  no  means  confined  to  a  single  set  of  muscles,  for 
one  is  not  able  to  force  the  ixilient's  siiu  (which  is  semi-flexed)  into  a  posi- 
tion of  complete  flexion,  any  more  ihau  lo  extend  it.  By  making  the  patient 
inhale  chloroform,  however,  if  its  action  is  carried  far  enough,  one  ran 
tcmpomnty  remove  the  spasm,  the  affected  parts  becoming  perfectly  supple 
in  all  but  very  exceptional  cases.  Antesthesia  of  thcaffcctcd  limbs  is  generally 
present.  The  muscles  remain  well  nourished,  and  retain  their  electro- 
contractility  at  least  for  a  considerable  time.  But  when  a  limb  has  been 
contracted  for  some  years  without  inicrmiseion,  a  little  general  wasting  may 
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aad  the  reaction  of  tht  miwrles  to  galvanixm  may  be  somewhat 

[ra[>airc;il.     The  termination  of  hyneiical  "  ronlrncttire  "  is  .ilmoKt  always  in 

recovery  ;    and  in  many  rase*  this  lakes   place  (|iiile  abniptty.      One  of 

Charcot's  cam  w  very  imtructive.     A  woman  wa\  first  attacked,  at  the  age 

'  thirty -fotir,  with  Iom  of  coiMciou<ness  after  a  moral  shock  ;  she  then  fell 

to  llie  fire  and  Immed  her  fate  levcrely.     After  this  she    had    ic^eral 

lurt*,  <onic  of  them  hysterical  in  character,  othcn  niher  epileptiform. 

Four  yeatH  afterward  she  had  a  very  «e%ere  fit,  attended  with  convulsions 

followed  by  an  apoiileciiform  itii]x>r  with  stertorous  breathing ;  this 

at  once  followed  by  left  hemiplegia.     Rigidity  of  the  left  limlM  xt  in 

ptiy  after  an  interval.     In   the  following  year  the  right   limbs  also 

me  contracted  ;  and  later  still  the  jaws  were  fixed,  so  that  an  ocsopha- 

tubc  had  to  be  used.     Her  right  arm.  however,  l)ecamc  free;   and 

t  maintained  that  recovcrjr  wa«  still  piMMliIc.     One  evening,  dx  years 

the  commencement  of  the  contraction  of  the  left  arm  and  leg,  «he  had 

attack  in  which  she  imagined  heraelf  to  be  about  to  die.     She  cned  out, 

le  agitated,  and  with  her  right  arm  pushed  aside  those  who  held  her, 

strong  desire  to  gel  to  the  window  for  air  wa.s  rc^stcd :  she  became 

and  more  angry ;  and  first  her  right  1^  lost  its  rigidity,  then  her  left 

,  (ud  finally  her  left  arm.     She  got  up  and  vralked  ;  and  in  eight  hours 

care  was  complete.     A  slight  crackling   in   the  joints  was  all  that 

ined  of  the  complaint.     Such  a  case  hits  an  obvious  bearing  upon  those 

in  which  cures  arc  attributed  to  miraculoas  agencies.     They  arc  seldom 

related   m  such  a  way  ts  to  enable  one  lo  speak  positively  as  to  the  exact 

forni  of  panil)-sis  which  hod  been  present.     But  Charcot  refers  to  an  article 

by  Litlr^  in  which  detoiled  histories  arc  given  of  certain  persons  who  were 

nirvd  at  the  end  of  the  thirteenth  century  by  pilgrimages  to  the  tomb  at  St. 

nis,  where  the  relics  of  Louis  IX  had  R-cently  been  deposited.     Three  of 

were  young  women  who  had  been  suddenly  attacked  with  contraction 

leg,  or  of  the  arm  and  leg  on  one  side,  and  who  also  had  anaesthesia. 

wwe  cuted  siddcnly,  under  circumstances  certainty  very  likely  to  act 

the  imagination.    In  fact,  the  anotogyseems  to  be  complete.     In  some 

of  hysterical  "contracture,"  however,  recovery  never  taltea  place. 

ircot  mentions  several  instancn  which  he  believed  to  be  hopeless,     One 

UkU  of  a  woman,  aged  liOy-five,  whose  legs  bod  been  contracted  for 

years.     Under  chloroform  her  knees  could  still  be  relaxed;  but  her 

mained  in  a  condition  of  e<)uino- varus.     This  obscrx'er  has  made  an 

opsy  in  one  case  in  which  all  four  limbs  had  been  contracted  for  ten 

:  and  he  discovered  sclerosis  of  ibc  lateral  columns  in  nearly  the  whole 

of  the  cord.     The  patient  was  a  hysterical  woman,  and  the  rigidity 

off  several  times  and  returned  again,  before  it  became  permanent. 

seems  no  reason  to  doubt  that  the  case  originally  belonged  to  the 

class  as  the  ret.t      Charcot  oci-ordingly  sup]>oscs  that  sclerosis  may 

me  on  secondarily  in  such  co-nes.     The  |>oitits  on  which  he  would  lay  stres 

tDdieating  t)ie  probability  of  on  unfavorable  termination  to  a  ca.Ke  of 

;-au»ding  contraction  of  a  limb  are  that  particular  groups  of  muscles 

"  be  wasted  in  an  extreme  degree  and  affected  with  fibrillary  tremor, 

hat  i^  seen  in  progressive  ma%cukr  atrophy;  that  there  should  be  a 

diminution  in  the  contractility,  as  tested  by  faradisation  ;  and  that 

rigidity  should  remain  lo  a  very  considerable  extent  when  the  patient  is 

under  the  influence  of  chlorufurm.      On   the  other   hand,  he  does   not 

attach  any  im)iiiTt.iDce  to  a  little  general  loss  of  substance  in   the  affected 

limtM,  to  a  slight  imjMirment  of  the  reailion  of  the  muscles  for  electricity, 

nor  to  the  {(lesence  of  spasmodic  movements,  which  laitt  are  not  uncom- 

I      oMnlf  manifested  in  suoi  cases,  as  in  those  of  ordinary  hemiplegia  (see 
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IIVSTERICAL  GLOBUS  AND  FLATUS. 


GU>ttu. — Among  ihe  most  common  and  charactensde  sjriBplaBS  tA 
hysteria  there  is  one — the  so^allcd  gMut  fiysferiats—oi  winch  there  a  a 
difficuliv  in  taying  whether  it  is  merely  a  morbid  sensuioo,  or  de(«ad*  tipoa 
ifasniooic  contraelion  in  the  a:sopha^§  and  pharynx.  The  fonaer  opouoa 
hix  been  muintaincd  by  Eulcnbcrg  and  Reynolds,  tlie  latter  by  Jolly.  To 
the  ]iatient  herself  the  globus  is  a  sensation,  CMist  commonly  a  itxWag  as  if 
there  were  a  liall  or  lump  in  the  Ihroal,  which  she  cannot  s«nlluw  tit  get  rid 
of  in  any  other  way.  She  may  even  ptM  her  finger  into  the  pharynx,  and 
make  heraelf  sick,  although  she  knows  there  is  not  really  anything  thai  caa 
be  dixlodged ;  or  she  may  drink  mouthful  after  mouthful  of  water  to  wash 
it  down.  The  exact  nature  of  the  sensation  varies  a  good  deal  in  different 
penonv  In  tome  it  is  likened  to  that  which  would  be  cauxd  by  a  l>can 
sticking  in  the  throat ;  04hers  feel  as  if  a  worm  or  sonte  other  living  animal 
were  ctecfiing  about  in  its  interior.  With  othen,  aj[ain,  ii  ia  rather  a  feeling 
of  con'^nciion  about  the  neck,  as  if  the  clothes  were  loo  tightly  fa*.iencd. 
The  relation  of  mtcli  a  feeling  lo  the  state  of  emotional  csciiabiliiy  which 
charactenm  hy^itcria  isihown  by  the  &ct  that  a  precisely  similar  senation 
is  felt  by  healthy  jicwonswlien  suddenly  seirrd  with  grief  or  terror.  Indeed, 
children  before  a  fit  of  crying  cxpericnte  asenmionof  a  lump  in  the  throat, 
which  is  pTobalily  identical  with  the  more  marked  form  of  globus-  tn  lome 
hysterical  women  the  lump  is  not  merely  felt  in  the  throat,  but  seems  to  rise 
Up  from  the  cbenl,  or  even  from  tlie  epigastrium.  Rumbling  movements  in 
the  bowels  are  alM>  camjibined  of  by  many  of  tlKse  patients,  and,  pcrhagis, 
this  is  the  bexl  argument  in  favor  of  the  opinion  that  the  globus  is  also  due 
to  perisuilticconlraction.s  in  the  gullet. 

FlatuUiut. — Another  frequent  svinptom  of  hysteria  is  *  rapid  distention 
of  the  inlrstinctwilh  gas.  The  alKlomen  may  stiddenly  swell  up,  so  that  the 
patient  is  obliged  to  lake  off  her  stays  and  undo  all  the  fastrnings  round  bet 
waist.  Jolly  remarks  th:it  thb  form  of  tyn))vinilis  bears  no  relation  to  mcal& 
In  several  instances  he  hax  seen  it  return  each  morumg  regularly  and  attain 
its  maximum  about  midday.  The  gas  may  ultimately  escape,  either  by  the 
mouth  or  from  the  rectum.  Jolljr  uys  that  it  is  commonly  quite  free  from 
odor;  and  this,  he  add»,  explains  the  fact  that  the  distention  sometimes 
subsides  without  any  apparent  escape  of  wind  in  cither  direction.  How 
such  an  enormous  quantity  of  gas  can  be  accumulated  in  the  stomach  and 
bowels  is  as  yet  altogether  unknown.  In  some  cases  hysterical  tympanitis 
persists  for  yeare  together,  the  abdomen  being  as  tense  as  a  drum.  Bam- 
berger alludes  to  a  case  of  this  kind,  in  which  the  patient  passed  through  an 
attack  of  cholera  without  alteration  in  the  size  of  the  abdomen,  but  in  which 
an  abundant  How  of  saliva,  coming  on  spontaneously,  once  ted  to  its  tem- 
porary xutniidence. 

7'he  Hyslerical  Fit. — There  remains  lo  be  described  that  which  {as  I  have 
already  remarked)  was  for  a  great  length  of  time  regarded  as  the  chief 
sympKini  of  hysteria,  the  hysterical  attack  or  fit.  But  the  truth  is  thai  in 
the  actual  majority  of  cases  no  atlacksoccur  during  any  part  of  their  course; 
according  to  Briquet  in  Ihree  cases  out  of  four.  Moreover,  when  they  do 
occur,  they  present  infinite  varieties  of  symptoms.  Sometimes  they  are  of 
so  IriHing  a  character  that  it  is  obviously  unnecessary  to  send  lor  medical 
advice.  The  patient,  [>erba|)s,  lias  an  unuuially  painful  globus,  and  tbca 
begins  to  cry  and  sob,  or  falls  into  violent  laughter.  Or  she  may  laugh  and 
cry  alternately,  until  she  is  cxhaii-sted.  Such  an  attack,  for  which  the  vulgar 
name  i*  thai  of  "  hysterics,"  may  occur  singly,  or  there  may  be  several  in 
the  course  of  two  or  three  days.  A  very'  constant  feature  of  them — and. 
indeed,  of  all  kinds  of  hysterical  tits — is  that  when  they  ixi»off  the  paiietu 
voids  a  very  la;gr  quantity  of  coloHcts  urine,  of  low  specific  gravity,  and,  in 
fact,  almost  pure  water. 
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But  in  many  cases  an  hysterical  allack  is  arcompanird  by  violcnl  move- 
mcnts  of  tlic  body  and  limbs,  which  may  be  distinctly  convulsive  in  charac- 
let.  Pcihaps  the  palient  screams  out,  and  ihen  falls  into  a  slate  of  opis- 
thotonos, remaining  supported  for  some  minutes  together  only  by  the  back 
of  her  head  and  by  her  heels.  Or  she  may  throw  her  limbs  in  all  directions, 
beating  them  on  the  ^ound,  or  striking  her  own  chest  with  her  closed 
fisls,  tearing  her  hair,  kicking  (hose  about  her,  and  struggling  with  all  her 
might  to  release  herself  from  resirjini.  Or,  again,  she  may  thrust  one  arm 
high  in  the  air;  or  forcibly  bend  her  arm  over  the  chest,  and  her  thighs 
across  one  another;  some  of  the  lingers  and  toes  being  at  the  same  time 
stretched  apart  to  the  furthest  possible  extent,  while  others  are  as  strongly 
flexed.  The  rcspir-ation  is  much  quickened,  and  it  may  be  very  noisy,  but 
it  is  not  actually  stertorous.  Her  features  undergo  the  strangest  contortions 
and  grimaces.  Her  eyes  arc  generally  closed.  The  eyelids  quiver,  and  the 
eyes  themselves,  the  pupits  of  which  are  of  natural  size,  are  often  turned 
upward,  particularly  if  an  attempt  is  made  to  separate  the  lids  by  force. 
Tin:  stale  of  the  eyes  thus  differs  altogether  from  that  which  belongs  loan 
epileptic  fit,  for  in  it  they  are  commonly  fixed  wide  open,  and  have  their 
pupils  greatly  dilated. 

There  appear  to  be  all  degrees  of  inipairmeot  of  unconsciousness  in 
hysterica)  attacks.  At  the  comnienccnicnt  the  patient  almost  always  knows 
what  is  happening,  so  that  she  b  able  to  place  herself  out  of  the  way  of 
injury.  Not  rarely  she  keeps  on  screaming  dunng  the  greater  jiart  of  the 
fit,  or  shouts  out  "fire,"  *' thieves,"  or  "murder,"  or  pours  forth  a  con. 
tinuoiis  torrent  of  the  fouical  language.  Sometimes  she  has  visual  halluci- 
nations, addressing  furious  invocations  to  imaginary  persons,  CHr  fancying 
that  she  is  surrounded  by  wild  beasts  or  spectres.  Someiimea  she  seems  lu 
f  tie  altogether  unconscious,  but  even  then  by  careful  watching  one  may  oflen 
make  out  that  she  really  notices  what  is  going  on,  casting  occasional  furtive 
glances  from  Iwiween  the  half-closed  eyelids,  or  modifying  her  nmvemeni't 
under  the  influence  of  remarks  made  by  the  bystanders. 

CalaUpiy. — In  some  instances  a  hysterical  attack  is  attended  with  very 
remarkable  symptoms,  which  have  long  been  regarded  as  t>clunging  to  a 
special  neurosis  named  catalepsy  (^xa-:aXr,<i<.-:  =  a  seizure  or  arrest).  lis 
charat^ieri.itic  features  are  that  the  patient,  although  she  may  be  deprived  of 
sensibility  and  of  voluntary  motion,  t«inains  fixed  in  whatever  [xMiiion  »he 
occupied  at  the  commencement  of  the  fit,  and  yet  that  her  muscles  offer  no 
such  rctislance  to  external  force  as  would  prevent  the  limbs  from  being  euily 
bent  or  extended  by  another  |)er^ou,  or  the  body  from  being  placed  in  any 
posture.  The  condition  of  a  cataleptic  jiattent  may  be  compared  with  thai 
of  a  lay  figure,  ^uch  as  artists  use  ;  if  >he  issitlln>{  up  her  arms  ran  be  ;Hit  at 
the  mo^l  awkward  angles  with  the  trunk,  and  will  remain  willioul  falling, 
at  tea:it  for  a  time;  if  i^he  is  rei:umbent,  her  spine  may  be  bent  u|>on 
the  pelvis  so  ai  to  form  an  ohtu.He  angle  with  the  thif^hK,  and  will  retain 
that  |>o.iture.  The  name  of  ftexibilitas  eerea  is  sometimes  given  tu  this 
peculiar  state  of  the  mu>cles ;  they  have  been  found  by  Rosenthal  to  h,ive 
their  electric  sensibility  and  contractility  either  normal  or  decidedly 
increased.  It  ts,  however,  a  mistake  to  luppme  that  during  the  rattle j>lic 
state  the  muscles  are  cajwblc  of  resiiting  the  force  of  gravity  for  an  indefi- 
nite length  of  lime.  On  the  contrary,  the  limbs,  if  extended,  slowly  fall 
again  to  the  xide.  Dr.  Chambers  i^uoieK  a  caie  in  which  an  im]K>«tor  w.-is 
delected  by  the  simple  plan  of  attaching  a  weight  to  the  extended  hands. 
The  patient  (as  she  was  supposed  to  be)  siipported  it  without  moving,  and 
this  wa^  taken  as  showing  that  she  was  not  laboring  under  a  genuine 
attack  of  catalepsy  j  ultimately  she  confessed  the  fraud-  The  eyelids  of  a 
calalc[itic  patient  may  either  be  widely  open  or  shut ;  in  the  latter  case,  if 
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opened,  Ihey  perhaps  very  xlowly  clww  again.    The  pupiln  rnajr  contrac 
under  the  itiUuence  of  light. 

I  h.ive  KOiie  into  ihcte  deUiU  with  regard  lo  the  "  caUileplic  "  laroxyMn 
in  Ihi*  piare,  liecauiu:  I  cannol  learn  that  it  ever  ocrnrs  in  a  well-marked 
form  excejit  in  ]>cr»onj  who  eiihet  are  ol>vicusly  hjralcrical  or  who.  at  leant, 
may  W  ntmn^-ly  siMiiecled  of  MilTering  under  thix  di^caic.  Id  N|;eaking  of 
the  ft/if  ma/  ot  e]>ilc[H.y  1  have  ([uoted  a  case  in  which  il  was  >4id  lo  have 
Bisnimed  a  t*alale|>li<'  eliaracrter  ;  hut  in  that  case  IIk /Irxitt/ittu  ctrra  clocsnot 
seem  lo  have  heeii  obherved.  1  do  not  know  of  any  inMaiire  in  which  a 
fully-dev-eloped  rataiewir  has  been  »hown  lo  have  l>een  a  inodificalioQ  ,of 
eiglcpsy  in  a  jierson  of  the  male  nex,  ot  in  a  woman  prcjenting  no  hysterif-al 
tcndeiK  i<rs.  The  attacks  liecm  almo«l  alwai-*  to  he  Iraceahlc,  at  leaM  in  the 
first  inxlanre,  lo  a  fright  or  to  Konie  other  powerfiil  emotion.  I>r.  Chambers 
Dienlions  the  caK:  of  a  girl,  a  ]>aticnt  in  .St.  Mary's  Hospital  at  Paddington, 
who,  when  Covent  Garucn  Theatre  wa.i  Inimed  dow-n,  was  awakened  l>y  th« 
flashing  into  the  ward  through  the  uncurtained  window% ;  on  the  followiiig 
morning  she  wax  attacked  with  catnlepAy.  It  is  noticeable  Iliat  the  most 
striking  inMaiiccs  of  catalepsy  which  stand  recorded  are  lo  be  foaivd  in  the 
meilical  wotk.-'  of  a  former  generation,  jxiblishird  at  a  time  when  the  modern 
complex  (dnicplion  of  hysteria  was  not  dreameii  of,  and  yet  the  reports  of 
ihoc  ra.*o^  often  contain  clear  ptool's  thai  the  palitnts  were  in  the  higlwrst 
degree  hyvterical.  The  celebrated  history  related  by  Dr.  John  Jebb  nearly 
a  century  ago  is  a  ta.M;  in  |Hiint.  The  subject  of  it  wa.s  s  young  lady 
who  sufTeitd  from  hysterical  ridings  in  the  throat  am)  llatnlence,  and  who 
was  highly  su^cept)llle  to  c%ery  cliange  in  the  weaiher.  A  very  sugucstive 
featun:  i>  ihat  although  she  was  j>repatcd  lot  Dr.  jcbh's  visit  when  he  first 
went  to  >ev  her,  she  wax  seix^  with  the  disorder  aN  soon  a.s  his  arrival  was 
annoumed.  "She  wax  em]>loyed  in  netting,  and  was  (lawing  the  needle 
tlirough  ihe  mesh,  in  which  jiosition  she  immediately  lierame  rigid,  exhibit- 
ing in  a  very  pleading  form  the  figure  of  death-Hke  sleeji.  .  .  .  The 
positions  of  her  fingers,  hands,  and  arms  were  altered  with  diftirully,  but 
ihey  jffi-scrved  every  form  of  flexure  they  atcjuircd,  nor  were  the  muscles  of 
tlie  neck  exemiued  from  this  law,  her  head  maintaining  every  situation  in 
which  tl>c  hand  rould  place  it,  as  lirmly  as  her  limbs.  .  .  .  About  haJf 
an  hour  after,  the  rigidity  and  statue-like  appearance  being  yet  unaltered, 
sheiang  three  plaintive  songs  inatoneof  voice  elegantly  esptcwive,  and  with 
aire<:ting  modulation."     The  seixiites  sometimes  lusted  as  hmg  as  five  hours. 

In  other  cases  similar  atta<ks  h:ivc  \kx\\  of  still  longer  duration.  I 
believe  that  thtr  condition  of  the  muscles  ha*  then  generally  been  different 
from  \\\^  fifxibiiilat  (frta  of  catalepsy  proper  ;  either  the  limbs  o|i|hi«<:  con- 
siderable resistance  to  all  attempts  to  change  their  posture,  ot  they  arc 
completely  flaccid,  falling  into  any  position  whalcvet  under  the  mere  influ- 
ence of  gravity.  Such  patients  may  most  fairly  be  said  to  be  in  a  Mate  of 
trajtce.  Writers  describe  this  condition  ax  sometimes  lasting  for  days  and 
week*  at  a  time.  The  face  may  then  be  perfectly  pale,  the  breathing  so 
feeble  as  to  be  imperceptible  except  on  the  closest  examination,  and  even 
the  heart's  pulsations  and  puUc  at  the  wrist  dtMOverable  with  great  diffi- 
culty.  TheM-  arc  the  cases  which  have  led  to  the  jopular  belief  that  death 
is  lomtjiimcs  only  apparent,  and  that  there  may  lie  a  danger  of  persons 
being  buried  alive.  I  am  not  aware  that  any  truslvrarthy  caae  stands 
recorded  in  which  this  actually  occurred,  but  it  cannot  be  denied  that  a 
patient  in  such  a  condition  might  easily  be  allowed  to  die  by  carckwor 
i^nomnt  attendants. 

Steep-tt-aliing. — In  other  hysterical  persons  the  attacks  assume  the  fortD  of 
somiumbulism  orof  ecstasy.  "The  former  is  a  condition  which  mfly  bccompated 
loan  acted  dream.     I  have  already  referred  to  it  (at  p.  733)  when^Kakingof 
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ain  rrimfkablr  trSDsronnaHons  ihat  epikpay  and  the  oilier  paroxysmal 

titoscs  soRiciinm  underfto ;  and  I  belii^ve  (hat  when  not  allied  to  tho«e 
ifs  It  isfl  ounifi-station  of  hysteria.   Thesomnambulist,  without  seeming 

i.wikc  from  a  ^l.iic  of  ilcep,  W3lk§  all  over  tin-  home  ami  even  oui  of  door*. 

He  txilancvs  herself  without  difficulty  on  narrow  planks,  ami  manajjei  to 
■void  allobitaclntnher  path.  Shelakesnonoticeof  any  out- whom  »he  may 
roevt,  then- is  much  difficulty  in  rousins  her,  she  remain*  for  a  titni' Ii(.-wi1clcred. 
and  she  lus  no  recollection  of  what  she  has  been  doing.  Mirveluu-^  xtorioa 
arc  told  of  the  fi-ats  which  are  accompliihed  by  iiertons  in  this  Mrnnj^e  ron- 
ditioo.  But  one  must  not  forget  how  untruthful  hyiteric^tl  patienU  often 
are,  how  prone  lo  take  a  pleasure  in  mvMifying  and  ilereivinK  thote  aliout 
rhetn,  and  how  apt  to  be  encouraged  in  Huch  a  course  by  the  admirjtion  and 
woDder  which  their  petforinanceH  call  forth,  particularly  when  they  are 
»ufti<  lenily  cicaggerated. 

Ratify. — The  sfcue  ofecuasy  t»  one  in  which  a  peison  becomes  rcfcardlesn 
of  all  external  circumstances  and  engrowted  with  some  particular  emotion 
or  idea.  She  tnay  remain  inoiionlest,  with  staring  eyes  and  fixed 
expresiionf  or  she  may  ret>eat  a  few  words  with  cea«elc«s  monotony,  or 
dance  or  spin  round  and  round  with  extraordinary  vigor  and  )>eT* 
siitency.  In  the  "  Tarantulism  "  of  the  Middle  Ages,  and  in  the  epidemics 
whith  hare  more  recently  affeded  religioiK  enthusiasts  in  .SroOand  and 
America,  men  Miffcred  a*  well  as  wcinK-n,  liut  there  seem*  to  he  no  dmibt 
that  amleHyinn  ihf  attack!!  there  wai  .1  In-Jt  of  bitlanre  betwt-cn  the  dilfercnl 
bctiliiev  of  the  mind,  with  an  exaltation  of  the  emotional  «usr«ptil<i lilies 
cKicllv  like  what  we  have  seen  to  be  ciscntial  lo  hy*teria.  ('crtain  ivovi~, 
in  whi(  b  movements  of  one  particular  kind  are  rcprated  inc<-«sanlly  for  an 
ciiraordin:iry  length  of  time,  have  hail  Ihr  ^|)crial  name  of  "  malleaiion  "  io- 
Knled  f'irthem.  Some  yeartago  Pr.  Wilkshad  agirl  under  hi*  rare,  who^at 
by  hrr  l)cdsidc  and  kepi  thumping  at  something  with  her  fists  all  day  lung. 
Bui  the  most  rcmarkaMc  instance  of  this  kind  on  record  is  probably  that 
whirh  WW  Ti-latcd  by  Mr.  Kinder  Wood  ("  Afoi.-Chir.  Trans.."  vol.  vii). 
The  paiKfit.  a  young  married  woman,  who  had  suffered  »«.-verely  with  pain  in 
one  side  of  the  face,  began  lo  be  troubled  with  involuntary  movements  in  the 
eyelids,  which  were  opened  and  shut  with  excessive  rapidity.  After  a  time 
the  hands  were  ttcatcn  rapidlyupon  the  thighs,  and  the  feet  upon  the  ground. 
Then  she  became  half  raiwd  from  her  chair  and  seated  down  again,  these 
movements  TOCcveding  one  another  as  quickly  as  they  possibly  could.  Other 
mod i6r:at ions  of  her  attacks  occurred  from  time  to  time,  until  <ii  last  she 
look  to  skipping  about  the  room,  regulating  her  movemcnit  by  a  series  of 
strokes  on  the  furniture  .-is  shepaecd,  or  by  mavcmenlsofher  lips,  as  though 
beating  a  tunc.  Some  one  thinking  he  recognised  the  air  as  "  The  IVotcsIant 
Boys"  began  losing  it,  and  she  suddenly  tittncd  and  danced  up  lo  him.  and 
coniiourd  dancing  till  she  was  out  of  breath.  Then  a  drum  and  fife  were 
procured,  and  she  immediately  danced  up  as  close  lo  the  former  as  potsible. 
and  went  on  until  she  lost  ihc  step,  or  until  the  measure  v.is  changed,  or 
was  made  so  rapid  that  she  could  not  keep  up  with  it.  It  was  pnnenily 
found  ihai  a  continued  roll  of  the  drum  also  had  the  cfTcci  of  putting  an 
end  to  her  movements  ;  and  this  instrument  being  used  as  soon  as  the 
alUcks  threatened  to  begin,  their  occurrence  was  at  length  prevented.  The 
explanation  which  the  patient  gave  of  them  was  that  "  there  was  always  a 
lune  dwelling  on  her  mind,  whith,  at  times  becoming  more  pressing,  irre- 

libly  con)i«lled  her  to  commence  the  involuntary  motions." 

II  more  extraordinary  movements  were  jicrformed  by  a  lady  who  came 
Dr.  Al)ercrombi«'s  observation,  and  who  had  suffered  for  two  yeart 
various  nervous  affctlions.     She,   while  lying  perfectly  quiet,  would 

jdenly  with  her  whole  l>ody  make  a  kind  of  convulsive  spring,  by  which  she 
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was  Jerlced  cnlirelyoat  of  bed.  Or.  irsiltinf|  or  lying  on  ihc  Aoor.ihti 
flin){  hcnclf  into  bed,  or  leap,  as  n  fish  might,  oo  to  a  wardrobe  h" 
fe«t  high.  Artera  lime  the  musclnof  the  hack  and  nerk  Iccaincj 
wilh  a  wondeiful  semi  ■rotator)'  movement,  which  soraciimrs  went  (»««to« 
interruption  night  and  day  for  several  weeks  together.  If  the  faexl  urmi 
were  touched,  the  motion  was  increased  lo  a  most  exiraordinir\  ilrpnif 
raptdil]'.  She  was  cupped  to  (he  templet,  when  the  aflettion  wddnla 
eesM-'d,  with  a  general  convulsive  start  of  the  whole  biidv.  Itut  il  iftanrd 
again  and  sgaio,  and  finally  diMp|>eaTed  only  when  tru^<  ^tMriIIP 

t  orrc<:l  conMijiation  and  nK'nsitual  disorder  from  which  ^t  '  Sent 

years  ago  there  occurred  in  Guy's  Hmpiial  a  ham:  ver>  uuuLu  in  wk 
respects,  A  liillc  girl,  aged  nine,  had  Wen  knocked  down  by  i  boi  f •( 
days  Iwfore  Iter  admiuion.  She  was  insensible  at  tbe  tin>c.  and  itMS 
hours  afterward  she  Itad  a  fil.  Subsojuently  she  had  ntoe  oite  fa. 
They  began  by  her  making  a  Ion,  sighing  or  moaning  sonnd. after  atR^ 
the  upjwr  extremity  became  contracted,  the  teeth  were  clinched,  aari  wiAi 
sudden  bound  the  threw  henwlf  completely  out  of  beil.  When  khe  trrmnrf 
consciousneiis  »)ie  had  no  remembrance  of  what  had  oiturred.  Oaj 
of  her  admission  >iie  had  fourteen  lits,  and  at  one  time  the  remaii 
sibic  for  two  lioun.  A  day  or  two  later  she  had  two  (its  during  < 
the  physician.  Dr.  Owen  Rces ;  in  these  she  clapped  bcr  Itand*.  aad  ba| 
went  through  n  most  extraordinary  scries  of  con  tort  ions.  In  ooei 
struck  a  pan  of  her  head  to  whkh  a  blister  Iwid  been  applied,  wfaewpa 
she  at  once  became  conwrious.  After  slie  had  been  in  the  ward  hi  dan  mt 
of  the  fits  was  commencing,  when  tbe  nurse  told  bcr  that  the  raiai  bctid 
down  ;  she  immediately  Ikkmxi  to  cry  and  recovered,  U)ii>g  thatT 
have  no  more  fm.     From  that  lime  she  leniained  well. 

ITic  final  manifestation  of  the  dtiease  in  Dr.  Abcn  rombie's  pu* 
the  head  revolved  from  side  to  side — has  been  dignified  by  certain 
writers  with  a  special  name,  that  of  "  rotation."    Several  instanct 
related  by  Sir  Thomas  Watson  »  having  been  recorded  by  did 
servers.     The  most  striking  of  tbcm  is  one  ("  .Vc/.-CttV.  Tivmi., 
which  occurred  in  Scotland  in  1S15.     A  girl,  aged  ten,  who  had  beli 
itcd  other  nervous  symptoms,  was  teiKcd  nilh  a  propensity  lo  Inm  1 
her  feet  like  a  (op,  wilh  great  velocity,  always  in  one  direction.  Thbco 
a  month  and  (hen   passed  off .     A^erward  she  began  lo  roll  ovef  1 
on  her  bed,  moving  rapidly  ftom  one  end  to  the  other,  for  six  oncvn 
every  day.     Having  been  taken  into  a  garden,  she  t{iiickly  rolkd 
the  whole  length  of  a  walk,  and  even  when  she  was  laid  in  ihc  sballo*  ] 
«  river,  slie  began  to  (urn  round  as  usual,  al(hough  she  sccnxd  10  be  1 
point  of  being  drowned.     She  made  little  or  no  use  of  her  arms  b  f 
ing  the  rotations,  of  which  (here  were  about  sixty  in  a  minute.     Ai  1 
of  another  month  or  six  weeks  she  began  an  entirely  new  set  of 
Lying  on  her  back  she  could,  by  drawing  her  head  and  her 
together,  bend  herself  like  a  bow,  then  she  would  relax  her  : 
fait   with   considerable  forte   on    her   scat.      This    she    tcjm 
twelve  times  a  minule  for  several  hours  daily.     After  a  frc^ 
became  jxAsesiwd  with  a  propensity  to  stand  on  ht'r  Ite-ad  ;  and  < 
her  fi-et  were  elevated  perpendicularly  in  the  ait,  lo  let   liervlf 
her  knees  striking  the  bed  first.     This  movement,  atw,  she  conii 
fifteen  Ivours  a  day,  at  the  rale  of  twelve  or  fifieen  tiron  a  mv 
iM(ive  treatment  of  blistering,  purging,  and  leeching  nas  cmplovcd 
mult ;  Init  having  bi-en  taken  to  Glasgow,  from  her  hoa>e  in  ihe 
in  nn  open  gig,  and  brought  back  af(er  three  day^  sIm  was  Ktscd  wil 
rhOD.i,  and  she  soon  af(erward  recoveied  entirely. 

O/Afr  Varirtiet. — In  other  cases,  again,  maniacftl  excitetnrU  vitk  I 
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aattoitt  and  delusions  coniplicmes  the  hysterical  attxclc,  or  even  conMilutes 
its  Ruiin  fcatiiK.  Sudi  strmpKims  may  be  rninsitory,  the  patient  becoming 
hcclly  rational  as  loon  as  Ihc  fit  passes  olT,  but  in  many  inslanrcs  they  Inst 
a  considerable  time,  and  then  it  may  be  very  difficult,  and  even  impos- 
ible,  to  diMingiiish  the  rxx  from  one  of  insanity.  Dr.  Bl.mdford  remaiks 
,t  the  points  specially  indicative  of  insanity  arc  that  the  patient  should 
tray  strong  amatory  feelings,  that  she  should  pretend  to  be  unable  to  speak, 
d  tlut,  while  seeming  to  be  violently  delirious,  she  should  nevertheless  be 
:horoughly  alive  to  all  that  is  going  on,  and  display  an  exercise  of  volilioa 
ia  what  she  does.  But  I  believe  that  many  very  doubtful  oasct  find  their  vay 
to  lunatic  as)^liims,  and  the  truth  seems  to  be  thai  no  actual  boundary  line 
tvevn  hysteria  and  insanity  exists,  the  one  disease  being  very  pf  one  to  pass 
into  the  other.  [>r.  Savage,  in  the  twenty-first  volume  of  the  "  Guyt  Hos- 
pital  Jiefarfi,"  says  that  a  large  number  of  the  female  inunc  patients  admit- 
ted into  Belhlcm  Hospital  have  suflcred  from  severe  hysteria  at  former  periods 
in  ihetr  Iik-cs.  and  that  many  cases,  at  first  regarded  as  exsmples  of  hysterical 
iBSftnily.  end  in  death  or  dementia.  Some  observers  have  made  it  a  sort  of 
test  for  hysteria  thai  the  mcoial  faculties  should  be  found  un enfeebled  when 
retovery  takes  place,  even  after  a  considerable  length  of  lime.  And  thus 
^Boany  doubtful  cases  have  been  al  last  set  down  as  hysterical  because  of  the 
^^faddenness  and  completeness  with  whii:h  the  patients  have  regained  their 
pHnses.  Dr.  Savag;c  speaks  of  one  woman  who  imagined  that  she  had  the 
itch,  and  who  refused  to  shake  hands  with  any  one ;  she  awoke,  one  morning, 
qoiie  free  from  delusion  and  full  of  wonder  al  her  fancy ;  and  he  alludes  to 
other  patients  who  have  gone  lo  bed  believing  themselves  eternally  lost  and 
have  awakened  full  of  hope  and  faith. 

Hitherto  I  have  made  no  allusion  to  the  occurrence,  in  an  hysterical 

attack,  of  rhythmical  clonic  spasms  at  all  resembling  those  which  are  seen  in 

an  ordinary  epileptic  lit.     But  the  truth  is  that  spasms  of  this  kind  are  not 

infiec|uently  present,  the  other  phenomena  of  the  seizure  l>einK  such  as  to 

leave  no  doubt  ai  lo  it5  nature,  the  [uiiLMit,  for  example,  keeping  the  cye)id.t 

forcibly  cla»e<l  and  turning  the  eyes  upward.     In  1876,  a  girl  wa.s  under  my 

care  in  Giiy'x  Hovpiial,  whose  main  symptom  was  11  rhythmical  clonic  spasm 

rring  at  intervalt  of  a  few  seconds,  in  the  neck,  shoulders  and  arms,  and 

had  transitory  (iis  in  which  she  seemed  to  lose  conKiousiinis,  while 

lese  jerking  motions  Ijccamc  much  intensified  and  succet-dcd  one  another 

nh  greatly  increased  froiuency.    One  feature  in  that  case  was  the  (lerfectly 

biUleral  choiactrr  of  the  spasms,  and  this  accords  with  the  statements  of 

writers  to  the  effect  that  in  hysteria  the  convulsive  movements  are  rarely 

"    iied  to  one  side,  or  even  greatly  more  severe  on  one  side  than  on  the 

IhcT,  whereas  in  epilepsy  each  of  these  conditions  is  well  known  to  be  of 

<pient  occurrence. 

EpilfftifcrtH  Hptfria.'—\n  some  cases  of  hysteria,  however,  fits  occur 

which  in  all  respects  resemble  those  of  epilepsy.     The  loss  of  consciousness 

is  complete ;  the  eyes  are  widely  open  and  the  pupils  dilated ;  a  bloody  foam 

cvapct  from  between  the  lips,  and  the  tongue  is  bitten  ;  the  movements  are 

Ionic  rhythmicalspasmsof  the  simplest  kind,  and  repeated  again  and  again 

ith  but  little  variation.     Perhaps  ihis  should  not  suqirise  us,  for  there  arc 

disease*  of  Ihc  higher  nervous  centres  (whether  funclional  or  organic) 

ich  may  not  be  accompanied  by  similar  attacks,  of  the  most  typically  cpi- 

tiform  characier.     But  writers  on  hysteria,  having  probably  m  view  the 

icssily  of  laying  down  a  line  of  distinction  between  such  fits  and  the  ordi- 

V  hysterical  seizures,  have  created  for  the  cases  in  question  the  special 

ignation  of  "  hystcro'cpilepsy ; "  and  there  have  been  many  discussions 

to  wbcihcT  ihey  arc  transitional  links  between  the  two  neuroses,  or  instances 

the  co-existence  of  both  of  these  in  the  same  individual.     But,  as  1  have 
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rctnarlced  M  p.  695.  the  dltensc  epilepsy  b  chsracterized  nol  merelj'  by  pe<:a- 
lUrities  in  the  fits  thent^lveN,  but  by  the  fact  that  they  recur  again  and  again, 
without  any  (-ause,  unleMi  ii  be  ad  inherited  tcndem  y  to  iieTvu(isdi»c>r<ler.  If 
il  is  theoretically  inaccurate  (o  regard  as  epik-piic  the  fiu  to  whi<:h  some 
patients  are  liable  for  tmrnlhs  or  yeare  as  the  result  of  the  imlatioti  of  a. 
caiiom  tooth,  it  inuKt  W  etjnalty  incorrect  to  give  Ki)ch  a  name  to  the  fits 
which  occur  in  a  woniaii  onljr  while  she  is  under  the  influence  oi  hysieria. 
And  Chnrcot  ha*  reirentiy  pointed  out  that  the  K>-culled  h>^tcrO'(n)ile|>Ky 
diiTera  altogether  from  Inie  epilepsy  in  some  iinjiorlant  pailiniianF.  However 
closely  the  attack*  may  follon-  one  another,  ti.ey  do  not,  at  in  the  sialas 
epileplicus,  cnUil  danger  to  life  with  the  develognnent  of  a  high  bodily  lem- 
pemture.  He  relates  the  case  of  a  woman  who  for  more  than  two  month* 
labored  under  a  constant  repcliiiun  of  epileftliform  fit*.  Once  they  win- 
eeeded  one  another  nirhout  a  break  from  9  a.m.  to  8  p.m.  ;  and  then  a^in 
from  9  P.it.  onward  for  an  equal  spate  of  time.  He  extimatrt  that  she  had 
from  150  10  aoo  attacks  on  thai  one  day  alone.  As  he  remark*,  a  patient 
Kuffering  under  epilepsy  would  soon  have  mcctimbcd.  But  a*  to  the  inmic  of 
his  cnae  there  was  at  no  time  the  least  anxiety.  The  woman  never  |ias«ed 
iirine  nor  f«ca  involuntarily,  and  got  out  to  relieve  herself  in  ibc  brief 
intervals  thai  occtincd  between  the  aiiack*.  Her  temperature  row  occasion- 
ally for  a  ihort  lime  lo  101.3";  but  the  mean  wa*  98-6°.  As  further  distinc- 
tions between  hvslcro^rpilepsy  and  epilepny,  Chnrcot  alleges  thai  the  former 
never  assumes  ihe  type  of  the  fit/i/  ma/;  and.  lastly,  that,  however  perfectly 
epileptiform  a  fit  may  be,  it  can  alway>  be  arrcrtcd  by  compression  of  the 
ovary,  in  a  way  that  1  shall  presently  describe. 

Fatal  Evfni. — The  rule  ihal  hysterical  fits  arc  devoid  of  danger  to  the  pa- 
tient's life  is  not  allogcther  without  exception*.  Wunderlich  met  with  a  case 
in  which  a  servant  girl,  aged  nineteen,  who  had  for  eight  weeks  been  labor- 
ing under  a  succecuon  of  e|Hleptiform  fits  unaliendt-d  with  pyrexiA,  fell 
suddenly  into  a  *tate  oi  ta//afise,  and  died  in  two  days,  uiiha  tcm|>cratuTe  of 
109.4°.  Other  ca*a  have  been  recorded  by  Meyer,  in  whii  h  excitement  of 
a  nympho-maniacal  character,  followed  by  cramps  and  spasms  in  various 
muscles,  led  to  collapte  and  death  after  an  illness  of  sook  weeks. 

Again,  the  more  chronic  forms  of  hysteria  sometimes  prove  fatal  by  marat- 
mus.  Dr.  Wilks  has  related  in  the  '■Gay't  Hotpilai  Reports"  ibr  1S66  the 
case  of  a  young  lady  who  lost  her  sister  rather  suddenly,  by  bean  disease. 
whcreii|)on  she  began  to  experience  palpitation  and  sicltne«  and  pain  over 
the  heart,  would  take  no  food,  declared  tlut  she  had  her  lister's  complaint 
and  should  soon  follow  her  to  the  grave,  and  did  actually  die.  in  a  sort  of 
hysterical  convulsion,  exactly  five  weeks  afterward.  He  alto  fives  the  case  of 
another  girl  who  would  cat  nothing,  but  merely  nibbed  a  biscuii  and  drank 
wine  by  drops.  The  bowels  ceased  to  act,  but  masses  of  scybala  were  from 
time  lo  time  removed  from  the  rectum.  She  be«-ame  thin,  and  Dr.  Wilks 
at  length  renounced  the  opinion  that  the  complaint  was  merely  h>'sterical, 
and  thought  thai  there  must  be  some  partial  ol>slructiou  in  thi-  Mnalt  intestine. 
But  when,  at  the  end  ol"  more  than  two  years,  she  died  rather  >uddenly,  he 
could  find  nothing  to  account  for  her  illne^.  Her  body  ivas  then  btier 
than  when  he  first  saw  her,  and  she  had,  in  filet,  taken  rather  mure  food 
toward  the  liLit. 

A  somrwh.)!  similar  complaint  haii  l>een  dencrilwd  by  Sir  William  Gull 
("fly*.  Soc.  Tram.''  vol.  vii)  under  the  name  of  anorexia  tunvsa  r^t  hytU' 
riea.  Iiisattendcd  with  extreme  waiting,  and  b  commonly  supposed  to  be  tlie 
reuilt  of  some  latent  tubercular  affection.  But  Sir  William  Gull  remarks  that 
the  emaciation  is  actually  too  great  for  this  opinion  to  be  correct,  for  iietsons 
with  organic  disease  do  rvot  usually  become  m)  thin  until  they  are  no  longer 
able  to  get  about,  whereas  it  b  rather  characteristic  of  the  hysterical  anorexia 
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that  those  affected  with  it  duplay  an  eiccwnve  restlewnew  and  bodiljr 
activity.  In  ihis  cumplnint  thi;  pul«  and  the  respiration  arc  slow,  and  the 
temperature  i's  genernlly  below  the  normal.  Sir  William  Gull's  patient*  were 
chiftly  young  women  l>elwecn  itie  ages  of  sixteen  and  twenty-three.  It  doet 
not  appear  that  any  of  ihem  showed  definite  indiralions  of  hysteria.  5otD« 
of  hi's  ca«e*  terminated  fatally,*  but  in  others  a  comiitclc  recovery  look  place, 
the  main  iwints  in  the  wccewfiil  man.ngement  of  them  being  the  avoidance 
of  faeigiir,  the  administration  of"  nourishing  food  at  very  frequent  intervals, 
and  the  use  of  warm  clothing. 

j^ti&legy. — In  pawing  on  to  consider  the  causes  of  hysteria,  wc  find  o«r- 
sclvcs  face  to  fare  with  a  question  which  even  now  can  hardly  be  <aid  to  be 
settled,  although  it  hat  been  discuwcd  for  centuries — I  refer  to  the  question 
as  to  the  pari  played  by  alTcclioos  of  the  generative  organs  in  the  atiology 
of  the  disease.  As  I  have  already  remarked,  its  very  name  involves  ctyioo- 
logically  the  doctrine  that  it  is  the  result  of  uterine  disorder,  and  the  ancient 
Greek  wrilcTs— including  even  Plato  and  Aristotle — actually  supposed  that 
the  womb  left  its  place  in  the  pelvis  .ind  wandered  about  the  body,  setting  op 
disturbances  in  different  parts.  From  their  time  to  the  present  there  have 
nc^er  been  wanting  theories  which,  according  to  the  different  standpoints 
afforded  by  the  science  of  the  age,  have  referred  hysteria  to  a  similar  cause. 
The  physicians  who  have  held  such  views  in  extreme  forms  have,  indeed, 
been  genemlly  professed  gynxcologists  rtther  than  tucn  acquainted  with  the 
pathology  of  nervous  diseases.  But  Romberg,  the  great  German  mithont^ 
on  these  diseases  of  forty  years  ago,  defined  hysteria  as  the  reflex  neurosu 
proceeding  from  sexual  irritation. 

By  different  writers  different  disorders  of  the  female  sexual  apparatus 
have  been  made  the  starting  [>oint  of  hysteria.  Some  have  endeavored  to 
trace  il  to  unsatisfied  desire,  citing  in  support  of  ihcir  s-iews  the  frequency 
of  its  occurrence  in  young  widows  and  in  the  wives  of  impotent  husbands, 
others  have  referred  it  to  masturbation  or  to  c.icesiivc  venereal  indulgence, 
and  others  again  to  the  common  menstrual  disorders.  Addison  published 
a  clinical  lecture  in  1830,  to  show  that  its  phenomena  depended  upon 
"uterine  irritation.'*  By  Dr.  Henry  Bennett  ulceration  and  induration  of 
the  cervix  uteri  were  represented  to  be  morbid  conditions  of  great  potency 
in  causing  such  effects.  More  recently  Dr.  Graily  Hewitt  has  assigned  the 
principal  place  to  flexions  of  the  womb. 

Chareot  has  laid  great  stress  on  the  frequenc^r  with  which  hypcr- 
anthesia  of  the  ovary  is  present.  When  lecturing  on  this  subject  at  the 
Saiptirii>re  he  showed  lo  hb  cla.«s  five  women  (almost  all  The  hysterical 
patients  who  were  then  in  the  hospital,  each  of  whom  h.id  pnin  in,  or 
tenderness  on  pressure  over,  one  or  both  of  the  ovaries.  According  lo 
him  the  pain  is  sometimes  very  acute,  and  widely  diffused  over  the  «i)do- 
minal  surface,  with  special  hypera^thesia  of  ihc  skin  over  an  area  two  or 
three  inches  in  diameter,  corresponding  with  adjoining  parts  of  one  ili-ic  and 
of  the  hypogastric  regions.  But  in  other  cases  no  spontaneous  p.iin  mani- 
fests itself,  indeed,  the  skin  is  anaesthetic,  and  the  muscles  can  be  pinched 
up  without  the  patient  being  hurt,  but  on  making  deep  pressure  toward 
the  bnm  of  the  pelvis  one  can  feel  the  ovary  as  an  egg-shaped  body,  which 
slips  beneath  the  fingers.  Further  pressure  upon  it  gives  rise,  not  exactly 
to  pain,  but  to  a  peculiar  sensation  which  she  at  once  recognijics.  having 
fell  it  many  times  before  as  the  starting  point  of  hysterical  attacks ;  and 
this,  passing  up  lo  the  eplgutrium,  is  followed  by  pain  in  that  neighbor- 

*  ^1  oner  uw  k  case  of  this  Uam  of  hpteria  with  Dr.  Oabtn,  of  Newpoti.     Etirtmc 

emACUtiun  preeedcrl  ilcath.     Ai  the  auiajity  ihcrc  ww  connrmation  of  tuipccced  vaginal 

Irriuilon,  liul  llic  or^anh  were  like  (Iiom  u(  kUiv*tii>ii.     The  cniii  uu  noiitiol  lo  Ihe  ej'c, 

and  hiUolugical  examination  revealed  no  leuon.— Bu.] 

Al 
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city  has  but  little  inlluence  in  Tendering;  her  susceptible  of  hyiteris. 
As  regard*  Ixxjily  cunstituiiun,  soinc  hysterical  women  arc  robust,  with 
fresh«:olured  chwiu  and  a  vijuorous  circtibtion,  but  by  far  the  larger  number 
are  weakly  and  delicate. 

The  reil  rcUiiuiu  between  hyiiteria  and  afTeclions  of  the  generative 
organs  are,  I  think,  kfCiC  elucidated  by  the  ui<J  of  the  analogy  alTorded  by 
some-  of  the  jttmxy^nal  neuroites.  We  have  seen  that  in  many  |]crvtui!i  the 
altackiiof  migraine  are  constantly  excited  by  disorders  of  the  vixuul  a|i[ia- 
niiM,  litit  thai  in  othcrt  Ibis  is  not  the  case.  We  have  found  that  vcnigo 
K  in  some  individuals  brought  on  by  diieates  of  the  ear,  and  in  some  by 
diieases  of  the  digi-stive  organs,  but  that  in  others  it  is  traceable  to  neither 
of  tbcm.  So  tl  M-'cms  to  me  clear  that  the  neuro«i.'(,  hysteria,  cannot  ct»en> 
tially  depend  u)x>n  any  one  set  of  external  exciting  causes.  In  xome  cases 
(t,  perhaji*,  develop*  itself  si-ontaneoiisly.  Very  olten  aniemia  or  chlorottis 
Appears  to  pUy  the  cnmt  im[HirTant  iiart  in  its  causation,  and  it  hu  some* 
times  been  obtcrved  as  the  direct  rciult  of  the  dq>rivalion  of  food,  En 
other  iiwtance*— probably  in  the  immense  majority — its  man  ife:itat tons  «r« 
j^tfcctly  called  forth  by  impressions  which  reach  the  nervous  centres  from 
^nhoul.  But  these  are  by  no  means  always  derived  from  the  gcnerintivc 
K^DS.  Emotional  and  psychical  inlluence* — a  midden  alarm,  the  shock 
I  caosed  by  the  dcaih  of  a  relative,  or  the  unexpected  lo»  of  property — may 
bring  on  hysteria  in  any  of  its  forms  in  a  person  who  had  before  seemed 
Mifcctly  healthy.  A  similar  rcnilt  may  follow  a  gunshot  wound  (as  has 
Dccn  pointed  out  by  Mitchell^,  or  it  may  be  brought  about  by  a  railway 
colliMOOi  even  by  one  of  so  slight  a  charar.ier  that  no  bodily  injury  can  be 
dctecicd.  In  some  cases  a  spirit  of  imitation  suffices  for  its  production ; 
tbc  di^cAse  has  been  known  to  spread  like  an  epidemic  from  one  woman  to 
'  tiwtber  among  the  inmates  of  a  ho^iiil.ilor  a  workdiop.  In  other  instances, 
OB  was  pointed  out  by  the  late  Dr.  .\nstic,  indulgence  in  alcohol  seems  to  be 
the  main  exciting  cause  of  hysterical  complaints. 

Again,  it  ofien  happens  that  several  of  the  conditions  which  may  bring 

Ibdh  manifestations  of  hysteria  arc  present  together  in  the  same  individual. 

A  person  who  is  attacked  after  a  sudden  fright  may  before  have  had  her 

I  bealtb  depressed  by  misery  and  exhaustion  of  mind  and  body,  or  may  have 

'  been  laboring  under  religious  excitement,  jealousy,  wounded  self-love,  or 

remorse.   The  liability  to  hysterical  symptoms  of  all  kinds  is  always  increased 

'  At  the  (leriods  of  mcn&tniation ,  and  there  is  reason  to  believe  that  it  is  also 

I  ■ogTDcnicd  in  many  women  at  the  climacteric  age,  although  this  does  not 

Appear  from  the  statistical  data  which  certain  observers  have  collected. 

But,  no  doubt,  there  are  many  cases  in  which  disorder  of  the  generative 

iSfgans  is  really  the  main  cause  of  the  dcvelupmcnt  of  this  neurosis,  and 

lun  <]uiie  dbi|H»ed  to  accept  Addison's  laacliing,  to  the  effeLt  that  such 

I  disorder  iliould  be  carefully  searched  for  whenever  it  can  possibly  be  sup- 

'  posed  to  exUt.     It  Is  fortunate  that  we  are  able  to  investigate  the  state  of 

tbe  ovaries  by  jiresmre  above  the  brim  of  the  pelvis  without  ofTcnLe  to  a 

puicoi's  delicacy,  but  writers  arc  by  no  means  agreed  as  to  the  actual  facts 

in  rt-^ard  to  the  fre^iuency  of  morbid  conditions  of  the  sexual  api^ratiis  in 

hy^ic-iical  women.     1  lind  Jolly  already  disputing  the  accuracy  of  Charcot's 

recent  statements  as  to  the  proportion  of  cases  in  which  hypera^sthe«ia  of 

Ibe  ovary  is  present.     He  quotes  Scanioni  and  Amann  m  having  found 

■Btong  their  hysterical  patients  as  many  as  lo  or  lo  per  cent,  in  whom  the 

neraiive  organs  were  perfectly  healthy,  ancf,  as  he  remarks,  the  fact  that 

olnerver-t  were  professed  gynaecologists  renders  it  certain  that  their 

I  in  regard  lo  this  point  are  too  low.     Speaking  from  his  own  impres- 

1,  h«  is  dMiosed  to  state  the  proportion  at  more  than  50  jier  cent. 

I's  "HandbiKh,"  xii,  a,  p.  461.) 
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Hiagnfitii. — ^Thnt  ihU  b  often  difficult  must  be  wflHrientlf  spfvmt,j 
only  frum  what  hiu  l»eett  uid  in  Ibe  prc!«fit  chupicr,  ImiI  tran  tbc  : 
references  to  it  ihnt  I  hnv«  had  to  make  when  kpi'jliing  of 
of  the  ncrvoiK  »)^iein.     What  1  would  in  this  pbcc  in%»t  on  U 
of  careful  imguiTy  and  warch.  in  all  douhtful  cases,  for  the  dii&ient'^ 
indications  of  hviieria  which  have  l>cen  dcKrilxid  at  p.  ^y^. 
limited  to  small  portions  of  the  cutaneoui  siirTarei  b  proMbl;  . 
many  coses  in  which  the  patient  U  not  a«-are  of  it,  and  it*  diKomy  i 
tir  toward  cU-aring  ii[i  a  doulill'til  case. 

At  llic  Mmr  lime  one  niuti  ticar  in  mind  that  a  woman  may  be  bf 
and  yet  be  affc<'tcd  with  ot^nic  discL-w,  whether  of  iIm:  brain  or  ■ 
other  jurt  of  the  lK>dy.     This  remark  i*  true  eiren  of  casr%  id  wl 
symptomH  of  the  former  complaint  are  pre^ni  in  the  moat 
but  its  apiiliobility  i.i  increased  indefinitely  if  wr  extend  the 
hysteria  as  widely  as  some  writers  have  done.     Sydenham  weoi  id  I 
ny  that  the  majority  of  women  were  h)ttcrical,  and  since 
chamctcristiot  ol  this  neurosi*  are,  after  all,  only  an  exaggcn 
which  belong  to  the  whole  female  sex,  it  b  obvious  thai  noab^oloiel 
line  can  be  drawn.     Some  even  descriltc  a  minor  degree  of  exalt 
nisceptibility  under  the  name  of  the  "  ncn'ous  tempcnmeni." 

Again,  it  is  important  to  note  that  there  is  no  kind  of  propoenoebAl 
degree  to  which  the  different  symptoms  of  h)-steria  arc  devclopnl  o  M 
nmc  patient.  A  woman  who  hai  hemianastbctia,  or  paraljrsb,  or  woe  Ml 
pain  may  present  scarcely  any  indications  of  emotional  susceptibility, 
be  quite  free  from  uncomfortable  sensations  in  her  throat,  and  may  r 
have  had  the  slightest  approarh  to  a  hysterical  .iit.ick.  Yet  the  wboitt 
of  tlic  case  may  show  roncliisively  that  the  complaint  rs  of  thb  i 
deed,  when  one  has  to  deal  with  the  more  marked  afre<-lions.9ueb  i 
or  contraction  of  a  limb,  of  which  the  characters  tan  W  well 
that  one  may  be  justified  in  making  a  dtngnoeisof  hjrsicmt  e«n 
absence  of  all  corroborative  evidence.  , 

So,  again,  1  believe  that  one  may  safely  altribalc  to  the  <ai»c  omKm 
cases  of  hemianasthcsia  if  unaccompanied  by  motor  poialt-nt.  Ab4  (■> 
when  the  1o«  of  wnsation  b  limited  to  a  single  limb,  it  would  probaMr  M!{ 
rarely  haj^pen  that  one  would  be  wrong  in  coming  to  the  same  luuli— I 
1  have,  however,  often  heard  Sir  William  Gull  speak  of  ■  CMr  is  whkkti 
at  first  made  a  mbtakc,  and  which  he  has  recortlcd  in  full  detail  '»  A 
^Ctty's  Hospital  Refartt^'  Ser.  iii,  v.  4.  A  nurse  in  the  htapttal.  ip 
thirty-eight,  complained  of  numbness  in  the  left  arm.  liclow  the  HW 
sensation  was  compIcTciy  wanting;  but  when  the  skin  of  diScrcH  fl 
above  that  Joint  was  carefully  tested  with  the  point  of  a  r>ecdk.  tbctcMl 
all  kinds  of  contradictions  in  ^r  statements.  She  would  one  raiaA  •! 
that  she  could  feel  the  needle  at  a  certain  spot  and  the  next  mwm  <M 
■he  could  not  feel  it.  Such  observations  led  to  the  cotKlinioB  thai  tbrol 
w»i  one  either  of  feigning  or  of  h>-ueria.  But  after  the  ancithaa  td 
existed  for  two  years,  Ihc  limb  became  gradually  paralyicd.  T*o  y«ri 
later  she  died  from  the  effects  of  an  accident,  and  it  was  then  fcwid  M 
the  spinal  membranes  were  thickened,  especially  in  tbe  cervical  regwa.  m 
that  the  posterior  columns  of  the  cord  and  the  gray  mailer  had  aodnVBil 
degeneration. 

Trtatmtni. — We  must,  in  the  first  place,  consider  whal  dcgiu  of  wta* 
may  fairly  be  aimed  at  in  dealing  with  hysteria.  We  can  hardly  ofM  * 
modify,  lo  any  great  extent,  the  peculiar  morbid  coosiitution  whkA  c* 
stituics  its  essential  feature,  altliough  moral  inAuence*  may 
tbc  power  of  self-control.  K  complete  cure  of  the  byMokal 
B  seldom  to  be  looked  for,  at  least  until  the  patient  rcschea  tbc 
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The  earlier  the  a^e  at  whJdi  the  disease  be^an  to  manirnt  iltelf 
ijic  more  iiiifavora|j|e  the   piOjinoD»  in   this  respect  13  &iid  to  tie.     It  it 
imporUnl  th.ii  a  child   who  (ltspla)'S  emotional  excitaliihty  which 
eiat   Ukvly  lo  develop   into  hysteria  tfaoiild  be  placed  under  the  moHt 
kvonbic  hyeicnic  influences  poaiible.     Exercise  in  the  open  air,  a  plain, 
iriihing;  diet,  Hmitntton  of  the  hoiin  of  study,  early  risiuK.  sea  balhin^, 
'  use  of  the  shower  bath,  at  once  suggest  ihemsclvet  as  likely  to  aid  in 
cping  ihc  diseaw  at  t>ay. 

When  a  hyMcric.il  patient  is  ana:mic  or  chlorotic,  she  should,  of  coune, 
made  (o  uke  one  of  the  prejia  nil  ions  of  iron  for  a  consitlrTatiic  time.  If 
bcrc  be  any  ulerine  dUorder,  it  b  {(encr^lly  advit^ible  that  the  {lalient 
hoiild  employ  some  astringent  injection  for  the  vagina,  i^iich  as  the  com- 
annd  alum  loiion  which  Addison  recommended  so  highly,  and  which 
sntains  a  drachm  of  Milpliatc  of  zinc  and  a  drachm  of  aliitn  in  half  a  pint 
water. 

In   dealing  with  special  symptoms,  ngnin.  one  must  never  overlook  the 

ipoTtance  of  moral  treatment.     I  have  .nlre.'dy  mentioned  how  successfully 

lis  may  <omclirn*.'s  be  employed    in  the  management  of  paraplegia — an 

Tcclion  which,  more  than  almost  any  other  manifestation  of  h^-steria,  is  apt 

persist  for  months  and  even  years,  if  left  to  ilsclf.     So,  also,  one  can  some- 

^mcs  cure  hysterical  aphonia  by  urging  the  patient  to  speak  and  confidently 

iirtng   her  that  she   is  able,      for  this  .itT.ction  electricity,  loo.  is  very 

fid.     Dr.  Reynolds  recommends  that  sparks  should  be  taken  from  the 

ryox ;  or  that  a  shock  should  be  administered  from  a  I.cyden  jar  ;  or  that 

I  iDlemipicd  current  should  be  passed  through  the  throat.    In  long-sianding 

Dr.  Mackenzie's  inslrumcnl  may  be  employed,  by  which  galvanism  is 

ilied  directly  lo  the  vocal  cords.     Each  of  these  methods  often  leads  lo 

iDStaDiancous  restomtioD  of  the  voice.     Dr.  Reynolds  speaks  of  a  strip 

cmpIaMrum  lyttK  applied  around  the  throat  as  havin}(  occasionally  been 

cosftil  when  electricity  had  entirely  failed. 

Paralysis  of  the  limbs  may  be  treated  with  a<lvantage  by  farad icai ion,  and 
dve  movements  and  frictions  should  also  be  diligently  employed.  But 
,  Reynolds  says  that  he  has  found  no  remedy  so  efTcctunl  an  the  ap- 
BlicatiuD  of  a  carrDw  piece  of  blistering  plaster  completely  round  the 
KfTecied  pant. 

Hysteriital  anjeslhesia  Is  said  to  be  sometimes  benefited  by  the  application 
of  a  rather  jKiwerful  faradic  current  by  means  of  a  dry  metallic  bnisn.  Stim- 
uUling  liniments  may  also  lie  rubbed  into  the  alTected  parts. 
'  For  rigid  cuntnu'tion  of  the  limbs  it  is  said  that  the  application  of  thecon* 
>u(  ^vanic  current  is  sometimes  useful.  Btit  I  have  seen  more  lienelit 
from  straightening  the  afleeled  joints  under  chloroform,  and  placing 
EUtab  upon  a  Milint,  than  from  any  other  plan  of  treatment.  Sir  Thomas 
VMtaoa  speaks  of  cases  in  which  a  stream  of  cold  n-ater  diretterl  upon  the 
anttacted  inart,  and  continued  in  spile  of  the  patient's  complaints  of  pain,  led 
once  to  the  relaxation  of  the  spasm.  He  also  mentions  an  instance  in 
khich  Sir  Charles  Clarke  cured  by  the  same  method  a  girl  who  had  hyMerical 
smus  and  could  neither  sjieak  nor  eat.  He  began  to  pour  pitchers  of 
ler  upon  her  Cii-«,  but  liefore  he  had  emptied  the  second  jjiichcr  she  began 
I  acreaiii  and  complain,  with  her  mouth  widely  enough  o|ien. 
When  hy*teria  manifests  it*clf  by  producing  a  chronic  and  long>«tai)ding 
Dtraction  of  a  limb,  the  administnttion  of  medicines  seems  to  be  .tllogdher 
But  for  moHt  of  the  other  effects  of  the  disease,  [  cannot  but 
\fe  that  dnigs  are  often  very  useful.  Most  writers  speak  of  assafuitida 
valerian  a*  owing  their  virtues  rhic-lly  to  their  di^tgusling  ta-ste. 
at  many  h)-sterical  women  arltially  relish  assafcelida.  Moreover,  pills 
ataining  valenanate  of  zuic  ought,  on  such  a  theory,  to  be  almost  inert. 
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whereas,  I  have  several  times  seen  them  (in  doses  of  gr.  j-ij)  most  cITMtnal 
in  Tcmoving  aphonia,  hemi.iTi3:^thcsi3.  and  hysterical  hcini]>lcgiii.  In  1S74 
a  woman  was  under  my  csie  in  ihe  elinical  ward  of  Guy's  Hospital,  who  had 
paralysis  of  her  left  arm  and  leg.  the  latter  hcing  rigidly  extended  ;  she  look 
lar^c  doses  of  assafietida  for  some  days  without  benefit,  but  was  afterward 
quickly  cured  by  the  valerianate  of  ifinc,  so  that  she  walked  out  of  the  hos- 
pital within  five  days  from  the  time  when  she  first  be(^  to  take  it.  In  other 
ca:tes  I  have  obtained  cjuaiiy  ^ood  results  from  assafoetida,  five  grains  of 
whieh  were  ordered  to  be  taken  every  three  or  four  hours.  Musk  and 
castoreum  arc  also  said  to  be  useful,  but  I  have  not  had  occasion  to  use 
them.  Dr.  Reynolds  has  found  bromide  of  potaasium  altogether  ineffectual 
in  any  form  of  hysteria.  Both  he  and  Jolly  rceommend  (hat  opium  or 
morphia  should  be  given  for  the  relief  of  ixiin  and  to  procure  sleep ;  and 
they  rightly  observe  that  for  the  former  purpose  the  sul>ctitaneous  injection 
of  the  alkaloid  is  especially  effective.  Bui  one  mnsi  always  keep  before 
one's  mind  the  evil  results  which  may  follow  from  the  establishment  of  a 
morphia  habit,  and  to  which  I  have  already  referred  when  speaking  of  the 
treatment  of  neuralgia.  The  continued  use  of  chloral  as  a  hypnotic  is  to  be 
objected  to  on  precisely  similar  grounds.  And  i)erlupt  more  harm  is  done 
by  alcohol  than  by  either  of  them.  I  entirely  agree  with  l>.  Anstie  in  the 
strong  protest  which  he  uttered  against  the  practice  of  advbing  a  hysterical 
woman  to  take  a  glass  of  wine  or  a  teoi^xionful  of  brandy,  or  even  a  dose  of 
sal  volatile  to  keep  up  her  Epirits  whenever  Ihey  are  depress,  or  to  enable 
her  10  bear  a  frequently  recurring  |iain.  One  should  never  sanction  the 
employment  of  alcohol  in  any  form  by  such  patients,  exce]>ting  in  very 
HMHlerate  quantities  and  at  meal  times. 

Wien  one  is  called  to  a  patient  who  is  actually  in  a  hysterical  attack, 
there  are  several  methods  by  which  one  may  often  succeed  in  cutting  it 
short.  One  plan,  suggested  by  Dr.  Hare,  is  to  keep  the  patient  from  breath- 
ing for  a  certain  time,  by  forcibly  closing  her  nose  and  mouth.  The 
vtgorou!!!  inspiration  which  she  makes,  as  soon  as  she  is  allowed  to  do  so,  is 
Kiid  to  be  often  followed  by  a  relaxation  of  all  spasm  and  a  sulwidence  of 
Ihe  fit.  Dr.  Re ynohU  says  that  he  has  found  thUino<le  of  treatment  notably 
useful  when  an  attack  is  sulhciently  prolonged  10  make  it  worth  while  to 
interfere  with  the  natural  cour»e  of  event*.  Another  method,  lo  the  value 
of  which  1  can  myself  testify,  consists  in  drawing  the  patient's  head  and 
!.hoiildeis  over  the  edge  of  the  bed  and  |>uiiring  cold  water  upon  them  freely 
from  a  lar^e  jug.  Sumettmesone  has  merely  to  make  preparations  for  carry- 
ing out  thi.t  procedure,  by  giving  the  necettcary  orders  toilie  jwiient'*  friends 
in  her  hearing,  in  order  to  bring  the  fit  to  an  end.  One  must  alwa)s  keep 
in  remembrance  Ihe  fact  that,  excepting  in  seiiures  of  ■  strictly  epi|e[>tiform 
character,  the  patient  is  perfectly  alive  to  all  that  is  going  on,  alihouph  she 
may  seem  to  be  unconscious.  A  calm  and  quiet  demeanor,  the  avoxlancc 
of  all  expressions  of  sympathy  or  of  uneasiness  abnut  the  twue  of  the  attack, 
may  do  much  to  shorten  in  duration ;  if  one  b  flurried  or  alarmed,  she  is 
sure  to  notice  It. 

I  have  already  mentioned  Oiarrot's  observation  that  C9mpre«ion  of  one 
ovary  will  sometimes  airest  a  hysterical  fit,  even  although  it  may  be  of  an 
epileptiform  kind ;  hespeaksof  one  patient  who  learned  toapjily  the  pre«ure 
herself.  Another  procedure,  which  I  have  ctften  seen  adopted  by  the  Lite 
Mr.  Stocker,  consists  in  prewng  upim  the  arteries,  and  other  structures  on 
each  side  of  the  neck,  in  the  same  way  as  has  already  been  descril)ed  under 
the  treatment  of  epilepsy  (p.  712). 


HYPOCHONDRIASIS. 


lISTIScnOJilS  FROM  HYSTERIA^ — THl!  SUPINTSITION  r»P  IMAOtXARY  DISCASFJt, 
COMMOXLY  AnonMINAI. — DlSriNCrLOt*  rROM  UEUA.NCHUUA — «AV  UASK 
«SAJ.  DUEA^K— TXEATMENT— PROUKOStS. 

From  hvAieTM  we  i>am  to  hyiHwhondriasis  by  what  **ctn»  n  nniiiral  Ir.insi- 

|on,  for  th«e  t«o  n«itrovr»  arc  commonly  reganlird  as  closely  allied  to  one 

'aotbcf,  and  do  in  lact  resemble  one  another  in  one  prominent  Tfmi>[om, 

aely,  their  tendency  to  simulate  organic  diseastx  of  various  parts  of  the 

if.     Indeed,  »<>me  writent  have  gone  «>  far  as  to  declare  thai  hyi>ochon- 

1.  which  chielly  oc<nirs  in  men,  is  in  the  mnle  sex  the  representative  of 

lerta  in  the  lenule ;  and  (he  uncertainty  which  slill  csisis  as  to  the  reU- 

frci|uenry  of  hpteria  in  men  and  boys  arises  maipl^-  from  the  fnct  that 

»  which  would  \k  at  once  set  down  as  hysterical,  if  they  occurred  in 

jpumen.  are  often  wrongly  attributed  to  hv7iO''bondriasis  because  ihc  {latienis 

of  the  other  sex.     In  renlily.  however,  there  is  an  essential  difference 

eiwcen  the  two  diseases.     We  have  seen  (hat  the  mental  stale  in  hysteria  is 

bancierited  by  an  exaltation  of  the  emotional  faculties,  and  an  incrcaaed 

ccptibility  to  outward  impressions,  the  will  being  iiiubic  to  control  the 

clings.      But  in  hyiwchondriasis  the  tnorbid  sensations  which  the  patient 

ipericnces  arc  not  dc}>endcnl  upon  any  c.ticrn.il  cause ;    they  arc  almunt 

niiiely  created  by  hts  mind  itself.     And  thiLs  Romberg  w.is  not  without 

liltcation  when  he  designated  it  the  very  antithesis  of  hysteria, 

MofW»vcr,  hypochondriasis  is  unattended  with  any  of  those  nervous  vaga- 

snvuisive  attacks,  paralytic  affections,  hypersesthesia,  anxsthesao; — 

^hkb  are  so  characteristic  of  hysteria,     lis  predominant  symptom  is  always 

one  kind  ;   the  patient  believes,  without  cause,  that  he  is  the  subject  of 

tio<is  bodily  disease.     It  is  true  that  the  full  development  of  the  complaint 

lid  (o  be  in  most  cases  preceded  by  a  period  in  which  there  is  merely  a 

ueral  perveriion  of  his  feelings.      He  becomes  gloomy,  reserved,  and 

rrapped  up  in  himself;  or  his  mental  state  alternates  between  a  moudy  si- 

:  and  high  sjurits  with  great  lo>|uaLiiy.    Presently,  however,  he  becontes 

cioDS  of  a  pain  which  seems  to  have  its  seat  in  some  particular  region  of 

I  body.   Upon  this  he  at  once  concentrates  all  his  attention,  and  he  b  now 

, "  hypochondriac. " 

The  part  to  which  the  morbid  sensations  of  hypochondriacal  [latienis  are 

:  commonly  referred  is,  as  mi)jlii  be  inferred  from  the  name,  the  uii[kt 

irt  of  the  aI)domen.   The  diaeau  is  one  which  has  retained  the  same  up[H;l- 

lion  since  the  days  of  Hippocratex  and  Galen.     But  they  conceived  the 

ctiul  scat  of  the  disea-te  to  lie  in  the  viscera  which  arc  Miuaied  immediately 

flow  the  dbphranm.   .\nd  a  similar  hy^totheiis  was  intended  to  be  conveyed 

ibe  eipiivalcnt  Bngtish  expresion,  "  the  spleen."     Indeed,  it  i.i  the  fai-t. 

It  the  digbtive  organs  are  generally  mure  or  less  disordered.     D>-si>e|»ia 

I  often  [ireseni ;  the  boweU  are  conitipatc-d  ;  large  (]uantities  of  gas  are  apt 

'  accumalatc  in  the  alimentary  canal,  givmg  rise  to  flatulent  bekhingi  and 
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noisjr  rumblings  in  the  .ilidoTticii.  And,  in  alt  (irohabiHi^-,  the  xLining- 
point  of  ihc  morbid  hyiTOchomlrincai  feeling  i*  really  an  iinprctsion  pro- 
ceeding from  the  viscera.  In  dc«:nbing  the  iyin|ilnmt  of  di-tcase  of  ll»e 
Momach  and  of  the  liver,  I  *hall  lay  slrcst  on  the  dc|>rt-«ion  wf  spittls  and 
irrit.ibility  of  iem|wr  which  so  often  accompany  thcni.  Itui  wlint  in  (leruliur 
to  the  coniitlaiiil  with  which  wc  arc  now  concerned  i*  the  marked  exaggera- 
tion of  every  local  pain.  Moreover,  the  region  to  which  the  p:iin  is  rcfcrrwl 
seldom,  if  ever,  remains  the  same  during  the  whole  progress  of  the  <u»e. 
After  having  dwelt  for  a  length  of  time  upon  a  gnawing  or  burning  |>ain 
at  the  epigastrium,  which  he  felt  lUrc  must  indicate  cancer  of  the  »toma(*h 
or  tivcT,  he  all  at  once  loses  this,  and,  perha)^  begins  to  siilTer  from  symp- 
toms which,  if  due  to  organic  disease,  would  point  to  the  throat  as  its  seat. 
Or  he  is  attacked  with  d>>pnita  and  palpitation  of  the  heart,  and  feel* 
convinced  that  he  is  laboring  under  serious  cardiac  mischief;  or  a  slight 
cold  lends  to  a  cough,  and  he  liegin»  to  collect  the  s]>uta,  U  certain  tliat 
be  is  phthisical,  and  consults  all  those  ph>-sicians  who  have  the  greatest 
reputation  for  [lulmonary  aiTcc lions ;  or  he  finds  himself  giddy,  and  ex|H:> 
riences  a  sensation  of  weight  and  pressure  in  the  head ;  and  forthwith  he 
thinks  of  nothing  but  of  the  apoplectic  fit  which  he  believes  to  be  imi)en<ling 
over  him.  ^ut,  |>erhaps,  the  most  miserable  of  all  hypochondriacs  are  those 
who  refer  their  sufferings  to  the  genital  organs.  To  this  class  belong  by  far 
the  larger  number  of  those  who  consult  one  for  spermatorrhoBii,  or  for 
impotence.  They  complain  that  they  hnve  dragging  or  stinging  pains  in 
their  testes,  that  these  organs  always  hang  too  low,  that  their  urine  ts  turbid 
and  must  contain  seifien,  that  ihcy  have  emiffiions  at  night,  during  defeca- 
tion, .ind  at  other  times.  One  sees  at  once  that  their  whole  aiicntion  and 
thoughts  arc  conceniialed  upon  ihc  scklisI  function  ;  and.  to  m.-ikc  matters 
worse,  ihcy  arc  sure  to  have  studied  with  avidity  a  number  of  books 
and  pamphlets,  written  for  the  very  purpose  of  stimulating  their  appre- 
hensions, and  of  inducing  them  to  seek  ictief  U  the  hands  of  quacks  and 
charlatans. 

If  further  evidence  were  required  to  prove  that  the  disease  is  a  neurosis, 
it  would  be  afforded  by  the  close  relation  which  can  be  ir.tced  between  it 
and  other  nervous  atfections.  This  was  especially  insisted  on  by  Anstie, 
who  mamtaincd  that  the  hypochondriac  almost  invariably  belongs  to 
a  family  of  which  other  tncmbeis  have  been  of  iinsound  mind.  As  to 
whether  the  disease  tends  to  pass  into  insanity  in  the  same  individuaJ, 
dilTcrent  writers  have  expressed  somewhat  ditTerent  opinions.  Melancholia 
is  Ihc  form  which  bears  the  closest  superficial  rescmbtaucc  to  it ;  but  Rom- 
berg points  out  that  this  is  characterized  by  a  tcndcDcy  to  self-negation, 
vrhercAs  in  hypochondriasis  the  whole  attention  is  concentrated  upon 
person.il  feelings  ard  sensations.  And  he  goes  on  to  point  out  that  the 
difference  is  expressed  in  all  the  patient's  relations  with  other  persons.  An 
individu.il  alTcctcd  with  melancholia  treats  his  medical  attendant  as  an 
enemy  or  as  an  ignorant  pretender,  and  constantly  tries  to  avoid  him  ;  but 
ihc  hypochondriac  looks  up  to  him  as  his  g\iardian  and  saviour,  lie  is  con- 
stantly on  the  search  for  new  plans  of  treatment,  and  expects  that  each  frcsih 
one  will  succeed  in  relieving  him  of  his  complaints-  As  Romberg  i>uis  it, 
"  the  more  physicians,  the  better  he  is  satisfied ;  he  likes  to  change  them 
as  often  as  he  would  change  a  poultice."  Yet,  in  spite  of  all.  he  is  not 
unhopeful,  and  is  never  wearj'  of  life.  A  tendency  to  cooimit  suicide  is  no 
part  of  hypochondriasis;  and  any  doubtfui  case  in  which  such  an  attempt 
is  made  may  be  »fcly  set  down  as  one  of  actual  insanity.  And  probabl]' 
the  same  may  be  said  of  every  case  in  which  the  patient  has  distinct 
delusions,  as  (for  example)  that  he  is  made  of  gUss,  or  that  the  devil  is 
pbying  a  barret  organ  in  his  belly,  or  ttiat  the  bowels  are  about  to  escape 
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through  the  abdominal  [)nricl^,or  thikt  he  has  swaltowed  N]>t[J<;n,  and  that  they 
are  multiplying  within  hiv  body.  Gricvinger,  though  ^u  great  an  authunly, 
scc-ms  to  hiivc  entirely  mistaken  the  Umndaty  line  lielwt-eii  liypui  hondnaxis 
and  melancholia;  the  cases  which  he  relate*  as  examples  of  the  fonncr  are 
almost  all  of  ihcm  really  instances  of  the  latter  di»c;ise.  This,  perha^is, 
explains  the  circumstance  that  he  found  hypochondriasis  "cxlraordinanly 
frequent  in  yoiing  jicople,"  and  occurring  sometimes  in  the  years  of  child- 
hood ;  whereas  Anstic  was,  I  believe,  expressing  the  general  opinion  when 
he  said  that  it  is  scarcely  ever  seen  in  those  who  have  not  reached  the 
age  of  puberty,  and  th^t  the  majority  of  those  afTecced  with  it  are  middle* 
aged  men.  However,  he  also  remarks  that  it  very  rarely  makes  its  first 
appearance  in  any  one  who  is  mnre  than  fifty  years  old  at  the  time. 

A  point  which  must  always  be  kept  in  mind  is  that  a  person  laboring 
imdcr  well-marked  hypochondriasis  may  also  have  organic  disease;  of  the 
stomach,  for  example ;  or  of  the  liver  j  or  an  aneurism  of  the  aorta.  Many 
a  patient  has  had  bis  complaints  made  light  of,  until  the  signs  of  one  or 
other  of  Ihcsc  di§casc8  have  become  too  manifest  to  be  overlooked,  or  until 
be  has  died  suddenly,  from  rupnirc  of  a  large  vessel,  or  from  angina 
pectoris.  Anslie  funhcr  remarked  thai  in  certain  cases  the  possibility  of 
malarial  poisoning  or  of  chronic  alcoholism  must  Dc  thought  of,  before  one 
sets  down  a  latient's  symptoms  as  the  result  of  mere  hypochondriasis. 

The  tn'atment  of  this  disease  is  commonly  difficult  and  unsatisfactory. 
An  essential  point  is  that  one  should  not  attempt  to  make, light  of  the 
patient's  sufferings,  but  should  show  one's  self  to  be  really  interested  in  and 
anxious  to  relieve  them.  Exercise,  short  of  severe  fatigue,  should  be  taken 
daily,  and  mental  occupation  and  amusement  should  be  cultivated  with  the 
greatest  care.  Sea-bathing,  the  cold-water  cure,  the  warm  baths  of  (lasiein, 
may  each  be  prescribed  with  advantage;  but  it  is  difficult  to  say  how 
much  of  the  benefit  is  due  to  change  of  air  and  scene,  and  alteration  in 
the  habits  of  life.  Any  disorder  of  the  digestive  organs  must,  of  course, 
be  carefully  investigated  and  corrected.  Anstic  spoke  highly  of  cod-liver 
oil;  but  he  added  that  many  patients  cannot  take  it  for  a  sufficient  length 
of  time.  Valerian  is  said  to  be  sometimes  useful ;  but  neither  quinine, 
strychnia,  nor  phosphorus  is  generally  of  much  service,  nor  even  iron,  unlrss 
there  be  marked  anaemia.  Anstie  laid  stress  on  the  importance  of  not 
prescribing  alcohol  for  hypochondriacal  patients,  even  in  the  form  of  medi- 
cinal tinctures,  lest  by  doing  so  one  should  encourage  habits  of  over-indul- 
gence in  drink. 

In  weighing  beforehand  the  probable  siiccess  of  treatment  in  a  cxsc  of 
hypochondriasis,  one  has  to  take  into  consideration  not  so  much  the  ap^iarent 
severity  of  the  symptoms,  as  the  length  of  time  ihcy  have  lasted  and  the 
circumstances  under  which  ihey  began.  ITie  younger  the  patient  the  better 
the  prosjKct  of  cure ;  particularly  if  the  family  history  is  good,  so  far  as 
regards  the  occurrence  of  insanily  or  other  ncr%'ous  diseases  in  his  near  rela- 
tions. 
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IKSAMTV   MnSTI-V  A    FUNCTIONAL    DISORDER— CLASS! FICATIOK  OF    ITS  FORKS 

— PRODROMATA. 

Acute  Delirious  Mania. — origin — svuftoms — pboososis — ^treatmekt. 
Acute  Mania. — deuritm  abafjit — course — treatment — prognosis. 
Chronic    Mania. — monomania — delusioms — tLLU5iOK&  —  uallucika- 

T10NS. 

Acute   Dementia. — uE»atiBED    rv    Esquirol — svmptous — ^proonosis — 

TRF.ATMF-.ST. 

Melancholia. — svmitom.s — m.  attonita:   m.  acuta — foroble  fbediko 

— DklHi.s tJllF.vnON  OF  "moral  ISSANITV." 

Chronic    Dementia. — mot  alwavs    functional — mehorv — froomosis. 

f:F.NKKAt.  «ri<ll,(X;v  OFIMSANITV. 
Idiocy.— MOR II I II  ANA-IOMV  OF  UKAIN  ANO  skull — SYMPTOttS — varibtibs — 
I  MllEil  1  .ITV — Dl  A(  i  NDSIS. 

Cretinism. — endemic  foru  —  confioukation  — relation    to    ehdemic 

likONUIOCF-LK — SKlitADIC  FORM. 

The  Cretinoid  Condition  in  Adults.— i>r-scRi bed  bv  Gull — confirmed 

IIV  SUIWKyUENT  IIIISEKVATIONS — MVXIEBEllA — SECONDARY  PRODUCTION  OF 
TtlE  (t>NUITI<>N  AFTER  KBMOVAl,  OF  TtlF.  THVROID  IN  MAN  AMD  IN  THE 
(.OWILR  ANIMALS. 

Wc  pass  to  ihe  consideration  of  insanity,  that  terrible  malady  n-hich  is 
rci;nrded  by  the  law  as  rcndering  Ihe  patient  irrcsponi^iblr  foT  hu  actions, 
and  jiKtifying  his  con  line  men  I  and  rcslTaini.  The  legal  point  of  view  is  not, 
however,  that  ftoni  which  wc  approach  this  subject.  Wc  ircat  of  intKinit]r 
as  a  mailer  of  clinical  study,  as  a  disca'^  which  threatens  and  may  destroy 
life,  but  which  is  oflen  curable  by  proper  advice  and  treatment.  In  strict- 
ness, insanity  is  not  one  disease,  but  many, — a  group  of  allied  disordera, 
connected  by  intennediale  links,  but  not  less  distinct  from  one  another  than 
most  which  find  places  in  our  nosology. 

With  two  exceptions,  all  the  fonns  of  insanity — the  Psychoses  as  they  are 
called — must  at  ihc  present  time  be  placed  with  the  functional  diseases  of 
the  brain.  They  are  not  known  to  depend  upon  any  recognizable  structural 
changes  in  the  nervous  centres,  in  rapidly  fatal  cases,  indeed,  the  pia  mater 
and  the  cerebral  substance  may  be  found  hypcramic,  and  in  chronic  cases 
thcbrain  may  be  wasted,  the  convolutions  shrunken, and  Ihc  ventricles  dilated. 
But  in  many  instances  no  such  appearances  can  be  delected,  and  when 
present  they  arc  not  to  be  regarded  as  essential.  Every  pathologist  has 
made  post-mortem  examinations  of  persons  who  had  for  years  been  insane, 
and  in  whom  the  nervous  centres  appeared  absolutely  normal.  The  two  dis- 
eases which  differ  from  ihc  rest  in  this  respect  are  Idiocy  and  General  Paraly- 
sis. In  these  the  brjin  presents  organic  defects,  in  the  one  imperfect  struc- 
tural development,  in  the  other  atrophy  or  degencr.ttion.  I  have,  therefore, 
described  general  paralysis  with  the  organic  affections  of  the  brain  (p.  586)  I 
but  fmd  it  convenient  lo  take  idiocy  after  the  psychoses. 

748 


CLASSIFICATION  OF  INSANITY — ^WARNINGS. 


747 


A  loftiral  tiastifieatien  of  ihe  swcral  forma  of  insanity  has  been  slrenu- 
ously  aimed  al  by  writera  on  ihe  snbjed.  just  as  has  iKeii  the  case  witli  some 
oihergroiipiof  diseases  thai  come  chiellv  under  tlie  notice  of  spcuialisis.  Stich 
attemjiU,  however,  have  met  with  bui  htile  suctcAs.  Morbid  anatomy  being 
unavaiLible,  Ktioloey  would  naturally  ^ii^gesi  iuelf  as  an  alternative  basis ; 
ftnd  in  1S65  Dr.  Skae  proposed  an  arraiigi-ment  u|K>n  this  foundalion.  btit 
his  scheme  inrtudes  al  lea^t  twenty-five  varieties,  few  of  which  can  be 
regarded  as  really  distinct  from  one  another,  while  most  of  Ihe  particalariy 
important  forms  of  mental  disease  are  left  altugetlier  unnoticed.  And  I  find 
that  although  later  nTiter^>  sjieak  highly  of  Its  merits  they  do  not,  in  bet, 
make  iiwof  it.  The  order  which  they  really  ado|it  is  moreorles*ba*ed  upon 
the  very  simple  one  long  ago  suggested  by  I'iiiel.  The  forms  which  he 
lecogniied  have  jincc  been  somewhat  inrreaied  in  numljer.  or  rather  they 
have  Ijeen  partially  nihdivided.  Thus,  I  find  most  writer*  de»cribinff 
separately  (1^  acute  delirious  mania,  {3)  aiiite  mania  without  delirium,  (j) 
chronic  mama,  including  the  so-called  monomania,  (4)  acute  dementia,  (5) 
melancholia,  (6)  chronic  dementia. 

Each  of  tlicw  forms  of  insmity  |iresenls  peruliaritic*  in  its  nvmptoms, 
astinldgy,  roursc,  prognosis,  and  treatment,  of  whirli  brief  clinifjii  jucounts 
must  be  given.  They  are  not.  indeed,  mutually  exclusive,  and  in  termed  i;«te 
form.s  belwccn  them  occur,  just  as  is  the  ca»c  with  the  other  neuro»es  or  the 
various  fonns  of  dyspejisia  or  of  Hright's  disease,  .ind  between  many  cutaneous 
a/fections  and  the  various  forms  of  new  growth. 

Pro'froina/a. — But  before  I  pass  to  the  consideration  of  the  seiiarale  forms 
of  in.tmity,  I  must  draw  attention  to  certain  early  symptoms  whicn  commonly 
exist  for  some  little  time  before  the  patient  can  actually  be  ^aid  to  bt;  of  un> 
sound  mind,  and  which  may  fairly  be  called  premonitory  since  they  suffice  to 
reveal  to  a  trained  observer  the  nature  of  the  im|>cnding  disease.  Of  the«;  one 
of  the  most  imporlnnt  is  8lecplessn«s,  or  nt  least  a  m.irkcd  deficiency  in  the 
amount  of  sleep.  Another  is  a  change  difficult  to  lie  defined  in  the  moral  and 
emotional  character.  Tbc  ijatient's  fritnds  .ind  servants  notice  "  something 
odd"  about  him.  Generally  his  spirits  arc  depressed.  Very  often  he  is 
duller  and  more  tjuiet  than  natural,  or  he  tnay  be  more  restlcw,  irritable,  or 
excitable.  If  a  panimonious  man,  he  perhaps  becomes  extravagant;  if  a 
modest  mnn,  presumptuous  or  exacting;  if  an  alTcctioii.ile  parent,  in- 
different to  his  family.  The  appetite  is  often  voracious,  alcoholic  liquors 
are  taken  to  excess,  or  immoderate  sexual  Intercourse  is  indulged  in. 
Sometimes  the  head  is  hot  and  painful,  the  face  is  Sushcd  and  the  eyes  are 
suffused. 

It  is  of  great  importance  that  a  medical  man  should  be  prepared  to 
attribute  to  the  right  cause  such  symptoms  a.%  these ;  but  Ihe  diagnosis  is 
exceedingly  delicate,  especially  ifonc  should  happen  not  to  have  known  the 
patient  before.  Some  years  ago,  I  was  consulted  by  a  bank  clerk  on  account 
of  sleeplessness  and  depression  of  spirits,  and  anxiety  of  mind  about  his 
duties,  which  had  recently  been  changed,  so  as  to  prcs;  more  heavily  upon 
him  than  before.  His  articulation  also  was  thick,  but  I  did  not  know  how 
much  importance  to  attach  to  this,  having  until  then  never  heard  him  speak. 
I  allowed  him  to  leave  my  house,  and  several  hours  afterward  he  was  found 
by  the  river  side.  Whether  he  had  liccn  thinking  of  drowning  himself  could 
not  be  ascertained.  He  quickly  became  m.iniacal,  and  was  insane  for  several 
months.  He  is  now  well  and  has  resumed  his  dutic*^  The  thickness  of 
speech  remained  noticeable  until  his  mental  powers  were  restored,  but 
afterward  it  disappeared, 

Uut  c.ises  occur  in  which  the  disease  begins  quite  suddenly  and  without 
any  premonitory  symptoms,  and  as  such  cases  run  a  more  rapid  course  than 
imy  ochcis  it  will  be  convcDicni  to  take  them  first. 
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qnln«ic  puici 
which  1  have 


Acimt  Daanov*  HAyiA.  u  ii  ts  called  by  Dr. 
oftcacaoKd  byBincMsliihociE.  mch  asitprodaocdbf  ifccaiMea  devkoCa 

fricod,  sdm>poiiUBiei>tinlqTt:,And  thclik?.  Or  it  h^  Mt  ta  after  {■ram- 
don,  altera  draakcn  boot,  aficT<r\po«areloiiueiiBeKibrbest.  Itasf  MIev 
thr  £itigQe  of  a  very  long  walk,  li  may  dnelop  tttdf  in  the  canx  «f  phdnwc 
or  after  a  febrile  diieaac.  MKh  as  acute  tfacimyriw*.  Il  wa*  oetmr  ia  «■ 
jicnt,  b(it  il  is  then  anally  very  Irmwitofy,  amummmAt  fiwa 
dnrribcd  at  p.  719  aa  paroxywnl  tmnHty.  Dr.BhMlftNd, 
bowrvcr.  relates  the  rasr  of  a  grailcnun  who  wilhin  a  year  hid  two  tTlrrVf 
of  nunia,  each  of  which  p2<Bed  off  ia  an  hoar  or  two.  After  aomiL  tine  be 
had  a  third  fcijiarc,  hot  this  lasted  a  week,  aad  wi  nw*V  later  stiO  be 
had  a  f'Nirth,  froni  which  be  bad  not  comptctcly  ftCOTewd  at  ibc  cad  of 
(wo  year*. 

A  patient  cufferin^  ondcr  this  Ibnn  of  mental  disease  aey  pan  boon, 
or  even  days,  io  Staging  and  shoating,  and  may  nercr  rest  for  a  nooMM.  Hb 
•pccch  is  commonly  «  jiimblc  of  uncoanccted  sentences,  or  the  constant 
Tcpetilion  of  a  word  or  phrase,  which  he  may  begin  to  otter  in  a  low  tone 
and  repeat  more  and  more  loudly  until  the  room  rings  with  bis  |nerciag  cry. 
He  may  declare  ihal  be  is  (he  Deity,  or  an  emperor,  or  that  be  isacqoaiDted 
with  all  the  ccienci-s,  or  that  he  poaaesses  all  the  treasure  of  the  world — in 
the  same  bicatji  he  may  say  that  be  is  a  chair.  It  is  importani  to  note  that 
none  of  these  delusions  are  fixed.  Each  phase  of  ihe  di^eax  brings  with  it 
ftesh  ideas  which  dispel  the  old  ones.  The  patient  may  be  in  a  state  of 
terror,  and  may  scream  fire  or  murder ;  he  may  be  furtoosly  aogry,  attacking 
those  alioui  him,  or  reviling  them  in  the  most  opprobrious  terms ;  or  he  may 
be  gay  and  hilarious,  shoutini;  and  laughing  with  glee  and  mischief.  But 
m  many  cavs  no  delusion  can  be  made  out  from  the  confiacd  jargon  which 
he  pours  oat. 

Maniacs  are  commonly  supjtoaed  to  be  endowed  with  much  greater  mns- 
cular  strength  than  those  who  are  stive,  but  Griesinger  says  that  this  is  not 
generally  the  case,  although  he  admits  that  they  are  able  to  continue  their 
violent  muscular  movements  much  longer. 

Slec]}lGtmeis  b  one  of  the  most  important  symptoms.  Dr.  Blandford 
meniionN  (he  case  of  one  young  lady  who  during  eight  days  only  had  one 
hour's  sleep.  The  sexual  instinct  is  often  intensely  a<-tive.  The  appetite 
may  be  ravenous  and  indiscriminate,  so  that  the  |>aiieni  will  eat  the  most 
digiisiing  food  with  avidity.  The  puke  ts  not  nece»anly  much  quickened. 
During  the  {uroxysms  of  siniggUng  it  may  becimie  very  rapid,  but  tn  the 
intervals  of  compamlive  ([uiet  it  falls  to  the  normal  rate.  The  temperature 
also  is  but  slightly  inrrcased  in  most  casei.  Tlvere  is  profuse  perspiration, 
and  Ihe  secretion  from  (he  skin  may  be  highly  fetid.  Sometimes,  however, 
a  "  typhoid  "  slate  develops  itself,  the  pul«e  remains  very  quick,  (he  tctn- 
pcrattue  is  fri>m  three  to  fire  degrees  above  the  natural  standard,  the  tongue 
dry  and  brown,  an<l  the  leclh  covered  with  lordes.  These  symptoms  are 
very  unravoratitc. 

Acute  delirious  mania  is  a  disease  of  young  adults,  generally  between 
the  ;igf«  of  tHcntv  and  thirty.  It  is  common  in  women,  and  there  is  often 
a  diffinilly  in  distinguishing  it  from  hysteria. 

At  the  commencement  of  on  attack  of  this  kind  il  ia  exceedingly  dilK- 
cult  to  foretell  if  proliablc  duration,  and  yet  it  is  verj' important,  because 
one  has  to  dctermitie  wlicthcr  or  not  the  patient  .ihould  be  removed  to  an 
asylum.  Dr.  Illandford  recominendN  that,  if  po»iblc,  one  should  wait  three 
or  four  days  before  taking  this  decided  step.  He  olwcrves  ttiat  a  patient, 
who  wotild  have  npidly  recovered  if  treated  at  home  and  among  frientls,  often 
ex|>erien<  CM  a  much  more  severe  and  |irolangcd  attack  when  forcibly  removed 
and  placed  in  the  hands  of  strangers. 
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'^Acntc  delirious  mania,  Iwwcvcr,  is  a  disease  which  usually  nins  quickly  to 
I  icrmination,  cither  in  rccoreiy  or  in  death.  Dr.  Hlandford  says  that  it 
Edtcs  the  latter  cotirse  in  one  case  out  of  about  threv  or  Tour.  Mitch  depends 
OB  the  strength  of  the  patient.  It  is  a  favorable  sign  when  the  eniuiionaJ 
Slate  is  one  of  chectfiilnefs  and  gaycty  rather  than  of  depression.  A  fatal 
lenniDation  occurs  either  by  coma  or  by  collapse.  l)t.  Maiidslcy  rcDiark^i 
that  it  is  often  very  sudden  and  nnexpeclcd,  so  as  to  leave  in  one's  mind  an 
BDeisy  feeling  that  one's  treatment  manjr  not  have  been  judicious. 

A  patient  alTected  with  this  form  of  mental  dix-aw  should  be  placed  in 
t  large  room  with  windows  out  of  reach  or  protected.  It  is  not  absolutely 
aeceaary  that  he  should  be  removed  to  an  3s>'lum,  but  he  must  be  pbced 
tD  ihc  charge  of  thorough ly-lr^incd  attendants.  The  room  should  be  kept 
dark.  The  bed  must  be  made  up  on  the  floor,  a  considerable  part  of  which 
msf  be  covered  with  mattrc^es.  As  he  is  very  liketj^  lo  strip  his  clothes 
off  snd  tear  them  to  pieces,  he  should  have  a  strong  suit  made,  of  which  the 
diflereni  parts  arc  fastened  together  m  a  single  piece,  and  laced  up  the  back. 
Or  be  may  have  a  blanket  laslened  over  his  neck  and  round  his  arms.* 
The  patient's  relatives  should  not,  as  a  rule,  approach  him,  but  the  occa* 
sional  presence  of  an  old  friend  or  servant  may  do  much  lo  quicl  him.  ll 
mtisl  be  borne  in  mind  that  those  who  arc  the  subjects  of  this  form  of 
mania  often  know  far  more  about  what  is  going  on  than  would  be  suspected 
frotn  (heir  acts  aod  gestures;  acicndants  and  others  must,  therefore,  be  care* 
ful  what  they  say. 

It  is  of  great  importance  that  plenty  of  food  should  be  taken,  and,  if 
possible,  solid  food.  The  patient  will  also  a-quire  an  abundant  supply 
of  drink,  Mich  as  lemonade  or  soda  water.  It  is  well  to  avoid  stimulants, 
U  least  when  the  patient  is  young  and  of  sound  constitution,  but  bottled 
ale  or  stout  nuy  be  allowed  in  moderate  quantities.  As  the  case  advances, 
one  IS  cocnroonly  obligct)  to  fall  bark  ujion  l)eef  tea  and  broths,  and  it  ma/ 
then  lie  ncceisary  to  give  lir;indy  or  wine. 

Among  mcdi>  inen.  Hi.  Blandfurd  recommendi  chloral  as  the  most  valii* 
able.  He  gives  ii  in  do^es  of  a  drarhni  in  ca^n  of  acute  mania  ;  he  sayK 
thai  he  hai  nerer  met  with  a  cjue  in  which  some  nleqi  did  not  follow  its 
admin  titration,  and  thai  a  patient  who  had  previously  been  very  violent 
may,  after  taking  it,  wake  up  iKrfeclly  free  from  delirium,  although  still 
affected  with  delusions.  On  the  other  hand,  he  object.i  to  opium,  and  even 
to  the  subcutaneou!!  injection  of  morphir..  He  admits  that  the  patient  may 
be  made  loJeep  for  half  an  hour  by  thc«  drugx;  but  when  he  wakes,  the 
mania  is  often  wonc  than  erer. 

It  a  gcncnlly  well  to  give  a  brisk  purge  at  the  commencement  of  the 
attack  ;  but  in  the  later  xtoget  the  repeated  admin  ixtmt ion  of  ajierients  is 
to  be  avctided.  Bleeding  and  aipping  and  blistering  are  no  longer  employed 
in  acute  mania. 

Warm  liath*  are  often  employed  in  cases  of  this  kind,  and  seem  sometimes 
lo  promote  sleep,  panicularly  if  an  ire  b.ig  be  nl  the  Kime  lime  applied 
to  the  bead.  Or.  Bl.-indford  recommends  that  the  lempcraturi;  .should  not 
be  higltcr  than  90°  or  91°;  the  patient  should  remain  in  the  water  for 
half  an  hoar  at  least,  but  not  for  several  hour^  at  a  time,  sa  some  French 
pbysiciaits  have  advised. 

Packing  in  the  wet  sheet  is  another  method  of  treatment  which  has  been 
especially  recommi-nded  by  Dr.  Lockhart  Robertson.  He  kcc|M  the  |tat)ent 
packed  fof  an  hour  or  an  honr  and  a  half,  and  then  takes  him  out,  rubs 
him  well  with  a  dripping  cold  sheet,  and  after  jiouring  two  pails  of  cold 
water  upon  him,  places  him  in  another  wet  sheet  and  blankets.  In  some 
caie4  he  has  piinued  this  system  throughout  the  day,  or  has  repeated  the 
*  ThcM  tuggcMion*  arc  taken  ttDn  Dr.  BlandfoiJ's  wofk. 
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ireatmcnt  three  or  four  times  in  (he  day.  Bat  Dr.  Bbndlbrd  ajrs  that  ncl 
a  practice  i>  not  unaiiendeil  with  ruk. 

In  ctsct  which  terminate  in  recovery,  the  first  favoraMe  indication  is 
generally  that  the  patient  sleeps.  When  he  wakes,  his  nianiar^  cunditioD 
icnuins  with  but  partial  im|>rovenient.  Bnt  h«  slce^  again  and  again,  and 
at  length  hi»  mind  reeo%'erK  itself.  The  period  of  time  retjnircd  for  conva- 
lescence is  very  variable.  Dr.  Blaiulford  «)■»  that  a  man  affected  with  severe 
slei-plcss  delirium  of  considerable  dtiraliuo,  may  be  well  in  a  month  from 
the  commencement  of  hi*  illnee, ;  but  other  [Ktlients  remain  for  weeks  or 
months  in  a  condition  of  nervotts  prostration,  and  yet  tillimaiely  recover, 
In  sonK  cases  .-ill  lliat  occurred  during  the  attack  is  registered  in  the  memory^, 
in  others  the  patient  can  rccollert  nothing. 

In  certain  <-xcep4ion:il  casex  ihc  disca.-te  terminates  neither  id  death  nor  in 
recover}',  but  in  pcT:nani-nt  chronic  mania  or  di-menlia.  It  is  also  to  be 
borne  in  mind  that  evtn  in  Ihc  imat  bvorable  cases  there  is  fw  a  cotisidcr- 
able  lime  a  danger  of  rcLajffic. 

AcfTK  Mawia.— The  disease  jiwt  described  has  been  designated  "acute 
delirious  mania,"  tor  the  same  Icrai  is  applied  by  alienist  ph)ficians  to 
another  form  of  insanity,  of  which  the  symptoms  and  coui^e  are  very, 
difTcrent.  i>T.  Ulandford  distinguishes  this  as  "acute  mania  without  df 
Hrium."  The  patient  may  be  extremely  noisy  and  violent,  but  he  knows^ 
what  he  is  about ;  his  acts  arc  guided  by  design.  He  may  be  very  mis- 
chievous and  dcstractivc,  but  it  is  for  the  purvo«  of  provoking  those  who 
have  charge  of  him;  and  with  ihc  same  cod  in  view  He  is  wet  and  diity  in 
his  habits.  He  will  begin  singing  and  shouting,  or  will  pour  forth  the  inosk] 
abusive  language  i  but  he  knows  perfectly  well  who  are  present.  He  mat 
talk  coherently  for  a  time,  and  then  wander  olT  into  incoherent  nonsens^ 
Or  he  may  even  show  some  skill  in  contcjlin;;  his  insanity,  so  that  ibcp 
may  be  a  difficulty  in  getting  his  ccitificaics  signed.  Not  infrequently  he 
practices  self-al>u»  opeoly  and  shamelessly ;  or  he  may  expov  his  peraon 
with  respectable  persons  about  hira. 

This  disease  is  not,  like  acute  dclirioas  mania,  especially  apt  to  ocetir  in 
youDg  adults  i  many  of  thow  attacked  by  it  are  over  forty  years  of  age.     It 
may  cither  begin  suddenly  or  after  premonitory  symptoms  have  existed  for  a 
longer  or  shorler  period.    The  patient's  bodily  lu^lh  is  gcncr.illy  good.    H*d 
eats  licaiiily  or  even  voraciously.     He  steeps  badly,  sometimes  not  at  all  foef 
several  d-iys  together ;  but  he  seems  to  be  able  to  do  without  sleep.  He  docsl 
not  waste  rapidly.     His  tongue  may  be  clean,  and  his  bowels  may  act  rcgu-" 
larly.     His  insanity  may  last  for  months  without  imperiling  his  life. 

Indeed,  many  casck  of  this  form  of  insanity  run  so  protracted  a  cotusft^ 
that  the  name  of  "  acute  mania ' '  seems  altogether  unsuitable  to  ihcc 
least,  if  one  is  accustomed  to  consider  tlie  epithet  acute  as  the  antithesis  ta' 
chronic.  Dr.  Crichion  Browne  accordingly  describes  such  ca«cs  under  the 
name  of  chronic  mania  {"  ll'est Siding  Aiyhtm  /i<f.,"  vol.  v).  In  one  sense, 
indeed,  the  s)'mpioms  arc  "acute"  enough,  for  the  patient  may  go  on 
chattering,  laughing,  or  shouting,  for  days  together.  This  wnlcr  mentions 
the  case  of  a  man,  who  worked  energetically  as  a  navvy  all  day.  and  who 
for  six  months  continuously  sat  up  in  bed  talking  and  shouting  all  night, 
and  was  never  known  to  sleep.  At  the  end  of  that  lime  he  had  not 
lost  weight.  The  writing  of  such  patients,  like  their  speech,  is  a  con- 
tinuous  flow  of  sentences,  perfect  as  regards  grammatical  construction,  but 
(Mtwisiing  of  utter  nonsense,  and  connected  together  only  by  the 
Cuitastic  associations.  Their  countenances  do  not  betray  weakness  an< 
vacuity,  but  rather  a  combination  of  mirth  and  mischief;  their  eyes  are 
bright  and  sparkling ;  they  are  generally  smiling  and  often  laugh  inordi- 
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nately.  Some  of  chem  adopt  peculiar  attitudes,  others  collect  all  binds  of 
u.ielfsiaitklesMich  a-ipdible*  or  leaves  ;  and  others  love  to  adorn  theubelves 
with  any  cast-ofT  finery  thai  ihev  tan  lay  Ibeir  haDdi  on. 

In  patients  a^'ecltd  with  tfiis  fomi  of  mania  an  asylum  it  absolutely 
necessary.  The  only  change  of  managing  them  con.iUts  in  moral  lontrul 
and  discipline.  Much  may  be  done  for  them  by  a  well -considered  system 
of  rewards  and  puni.ihn^enu.  Dr.  Blandford  relates  the  <^w  of  a  man  who 
for  four  months  had  behaved  outra^^usly.  Two  men  were  ihun  plai-ed 
constantly  with  him,  ^.o  as  to  give  hint  no  chance  of  iK-ing  mischievou.i,  and 
he  was  deprived  of  hts  tobacco,  of  which  he  was  very  fond.  In  a  month's 
time  he  was  disi^h^rged,  and  he  continued  well  for  some  yean. 

It  is  uf  great  advauta^  to  such  patients  to  be  made  to  take  prolonged 
exerci.se  in  the  o[jeii  air.  Amon^  medicines  I>r.  Blandford  recommcntU 
chloral  as  the  best  hypnotic,  tmt  he  docs  not  object  to  opium  or  morphia  in 
this  form  of  niani^.  A  rettieily  whi<:h  has  been  largely  employed  in  many 
aiyltims  is  lartarized  antimony.  In  doses  of  from  one-third  to  half  a  grain 
it  soothes  the  jiatient ;  and  it  is  said  not  to  cause  nausea  nor  to  spoil  the 
appetite.     Hydrocyanic  acid  is  sometimes  employed  with  a  Mniilar  object. 

The  prognosis  of  this  form  of  mania  is  difRcult.  Dr.  Itbndford  says 
that  the  jntient  seldom  din,  unless  his  health  has  been  imjiairrd  by  |>revious 
<lj>ea-te.  He  may  even  recover  alter  having  been  insane  for  a  considerable 
length  of  lime.  Dr.  Blandford  mentions  one  case  which  terminated  favor- 
ably after  the  subject  of  it  had  been  in  an  a.sytum  for  ten  yeani,  although 
it  was  the  fourth  attack.  The  younger  the  (jaticnt  the  lieller  the  proKpcct 
of  recovery.  It  is  a  good  ^.tgii  that  there  should  be  noUy  excitement  and 
turbulence,  and  tliai  the  delusions  should  be  lleetinK  and  fre<|uen(ly  altered. 
The  pmence  of  fixed  tleliistous  is  of  very  unfavorable  augury — partirutarly 
if  the  |>atienl  fam  ics  he  hears  noises.  Many  patients  paxi  mlu  the  condition 
presently  to  l>c  described  under  the  name  of  chronic  mania,  into  dementia 
or  melunirholia. 

Chri^NIC  Mania;  Monomania. ^We  have  seen  that  many  cases  of  what 
is  commonly  termed  acute  mania  nm  on  for  several  inoiulia,  aiul  that  Dr. 
Crichlon  lirowne  h;is  fairly  enough  described  smh  uniler  the  name  of  chronic 
mania.  The  tatter  name,  however,  is  mure  commonly  applied  to  a  somewhat 
different  class  of  patients,  namely,  lo  those  whose  chief  symptom  is  that  they 
are  under  the  influence  of  fixed  dfluiieits.  Anolhcr  designation  for  uiscs  of 
this  kind  is  that  of  Monanmnia.  But  this  seems  to  me  likely  lo  mislead^ 
since  it  suggests  the  notion  that  the  mental  ditonler  consists  only  in  th« 
presence  of  a  single  dehi^ion,  the  mind  being  on  all  other  points  sound.  It 
appears  really  not  lets  objectionable  than  the  expression  "  partial  insanity," 
which  has  of  late  liecn  disused  because  it  is  now  known  that  cwn  when  a 
patient  laboring  under  delusions  conceniing  some  one  or  two  points  is  intel- 
ligent and  rational  with  regard  to  all  others,  it  is  incorrect  to  ray  that  any 
part  of  the  mind  is  sound  and  free  from  disease. 

It  is  a  pcruliarily  of  ihc-sc  fixed  delusions  of  chronk  mania  that  they  arc 
all  connected  with  the  patient  himself.  Commonly  they  may  be  classed 
under  what  is  termed  mentii]  exaltation.  He  believes  that  he  is  poracssed 
of  enormous  wealth,  high  innk,  or  immense  strength,  he  is  going  into  Parlia- 
ment, or  about  to  rise  to  the  summit  of  his  prolewion,  or  on  the  point  of 
patenting  a.  new  invention  which  will  make  his  fortune.  His  manner  and 
behavior  are,  Ihctcfore,  in  the  highest  degree  self-MtibAcd,  arrogant,  and 
supercilious. 

Un  (he  other  hand,  he  may  imagine  that  wicked  men  are  conspiring  lo 
ruin  him  or  his  family,  thai  his  food  or  his  clothes  is  poisoned,  that  his 
food  contains  blood  or  human  fleshy  and  the  like.     But  when  bis  delusions 
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are  of  this  nature  thc)^  do  not  make  him  deprened  in  tptriti  (■  ii 
choha),  OD  the  contrary,  his  xlarm  mako  him  furious  or  violtni. 

lUutiott  arc  also  frequent  in  raiK*  of  ihb  kind,  that  n  to  ht, 
pemfMions  of  the  objects  proeniecl  to  the  i>aticnt's  temet.     Ton 
Blandford's  illusiration,  he  n»yte«a  chariot  in  the  sky  wheti 
pentun  sees  a  cloud,  or  hear  a  voice  when  those  about  him  ra 
Bound  of  a  carriage  or  a  distant   footfall.     Tho»e  who   labor 
form  of  iniianity  arc  also  wry  apt  to  make  mtsiakes  with 
identity  of  othera.    A  man  thinks  hit  wife  and  children  are  eluiig«d^ 
a  tlranger  to  be  a  relation  or  friend,  or  asserts  that  a  near  rebiiv«  i 
one  cIm;.    a  woman  says  that  her  hti«tiand  u  noi  her  husband  but  a  \ 
and  vet  she  asks  after  all  at   home.     Dr.  Blandfofd.  indeed,  i . 
mistakes  of  this  kind  are  not  to  be  regarded  as  illusions  Init  as  dtlo 
he  believes  that  the  fact  really  lies  with  the  patient's  ideas  and  not  nAtii 
percepitre  (acuities. 

Again,  patients  affected  with  chronic  mania  are  also  subject  toAaW 
nafioni — that  b,  lo  false  perceptions  of  the  senses  having  no  foandmcari 
any  impressions  derived  from  without.  They  see  angels  or  visiont  of  All 
Deity,  or  spirits  floating  in  the  air  like  bird^;  or,  again,  ibcy  artrim 
by  the  ghosts  of  departed  friends  or  heroes,  by  ftcnds,  or  by  ike  '  ' 
himneir.  Dr.  Blandford,  honcver,  rem^rk^  ihai  lui  Unci  nations  of 
are  I'ar  le.-«  >.-ommon  in  the  chronic  than  in  the  acuie  fomu  of 
order.  Bui,  on  the  other  hand,  liallucinaiionsatfccting  ihe  lenieof  I 
are  of  exceeding  frequency.  The  palieni  may  hear  sounds  of 
Of  humming  or  singing.  Or  he  may  hear  actual  words  and  wniaw 
uttered  in  a  voice  that  may  either  appear  well  known  lo  him  or  ikH  rfj 
itranger.  As  no  one  is  to  be  seen,  be  generally  iiiiaf[ines  that  the  wcikfliil 
in  Ihe  nest  room  or  house,  or  in  a  cupttoard  or  chimney.  Ur.  wsd'^'^ 
whom  1  am  now  again  quoting,  knew  of  a  lady  who  was  w  aoooycd  byi 
coming  through  the  wall  that  »he  purchased  the  adj.tcent  huuae  lai 
them  to  cease,  but,  of  counc,  without  the  deurcd  result.  He  goaOBWi 
that  sucb  patienit  often  regulate  their  whole  lives  by  the  commiadu' 
receive  from  lhevoi(«.  Kven  if  i:vm|M;llcd  to  act  otherwise,  they  1^«« 
that  chey  will  suffer  for  their  disolwdicnce,  and  (hey  may  nxnmii  tkeaaj 
frightful  crimes  without  comptinclioo  or  scn>c  of  gmlt,  THrv  ■ 
will  rot  repeat  what  the  voices  »ay  to  them,  and  one  may,  •■     '  -«*«( 

difiiculiy  m  extracting  from  ihcm  the  fact  thai  they  an-  l  >  -ndcrl 

kind  of  hallucination.  They  appear  afraid  to  rc\'eal  the  seen:*,  or  < 
think  it  a  point  of  honor  not  to  do  so.  Une  may  often  m^c  a  gaeaM| 
by  noticing  that  when  one  is  talking  to  them  they  are  at  timet 
and  appear  to  be  listening  lo  some  one  die,  or  one  may  owtfacw 
answering  and  keeping  up  an  inuginary  conversation.  AH  aathariPl 
recognice  that  these  hallucinationii  of  hearing  arc  uf  exceedingly  p>l 
import  as  regards  prognosis,  and  that  patients  who  arc  afTci  red  mth  ik< 
are  amongst  the  most  incurable  of  all  lunatics.  Hallucinatitms  nf  *bsBiJ 
mui-h  less  common  ;  some  persons,  bowevcr,  declare  that  thcysBKU  M 
and  noisome  cahalaiions,  the  scent  of  the  dead,  or  of  vaults  ur  i:ataoMi 
or  that  their  food  or  drink  has  an  offensive  odor.  I)r.  Biaodferd  mm 
that  they  more  commonly  assert  that  an  ofEeitave  smell  proceeds  fmot  tkll 
own  bodies,  rendering  them  objects  of  disgust  to  oi hers.  1  may  WM 
thai  at  leaat  two  patients  have  come  lo  consult  mc  on  such  an  acmost,  M 
must  confess  I  could  not  satisfy  myself  that  their  mental  state  was  twOTtU 
one  of  hy[)ochondriasis.  The  occurrence  of  true  hall  tic  inallops  of  Ml 
seems  not  yel  lo  have  been  cslablialicd. 

Some  curious  sensations  of  which  these  puients  complain  arc 
by  Dr.  Blandford  as  hallucinations  of  Ihe  sense  uf  touch  or  o^"  the  i 
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tenxe.  Thm  It  is  not  uncommon  for  a  person  to  say  that  he  feels  hiinscir 
tijut'hcd  on  aU  parts  of  the  body  by  litilc  raps  or  shocks,  which  he  may  even 
atiriliuie  to  stipcmaiural  agencies.  Other  patients  feci  what  they  suppose 
to  be  electric  shocks. 

P.iiient^  laboring  under  chronic  mania  arc  almost  alwa)-s  capricious  in 
their  temper.  If  one  doubts  or  attempts  to  disprove  their  delusions,  they 
are  apt  to  become  anjn'y  and  excited. 

The  frog»«sis  of  this  form  of  insanity  is  often  exceedingly  doubtful  and 
difficult.  If  the  patient  is  removed  to  an  a&ylum  .il  an  early  period  of  the 
dtiiCikK,  recovery  is  not  infrequent.  On  the  other  hand,  when  it  is  already  of 
two  or  three  years'  standing,  one  may  safely  say  that  it  is  incurable.  Dr. 
M.iudsley,  indeed,  remarks  that,  as  a  general  rule,  recox'cry  docs  nut  take 
place  in  any  case  in  which  a  lixcd  delusion  has  cxisied  for  more  than  six 
months.  After  a  time  dementia  may  set  in.  Hut  many  patients  go  on  for 
ye.irs  with  but  little  alteration  in  their  condition  ;  they  may  live  to  the 
extreme  limits  of  old  age. 

With  regard  to  the  management  of  such,  all  that  it  seems  necessary  to 
My  \f.  that  moral  treatment  is  more  important  than  the  administration  of 
drugs, 

Aon-K  Deuestia. — One  of  the  less  common  forms  of  insanity — but  a 
very  remarkable  form— is  that  which  most  writers,  following  Esqutrol,  call 
atulf  lifmentia. 

This  is  a  disea-te  of  young  subjects.  It  seems  never  to  occur  after 
twenty-five  or  thirty  years  of  age,  and  those  whom  it  attacks  arc  commonly 
weakly  and  have  outgrown  their  strength,  or  have  perhaps  become  exhausted 
by  the  confmemeni  and  monotony  of  prison  life,  or  of  factory  labor  .imid 
tile  rcascless  noise  and  motion  of  machinery.  Dr.  Crichion  Browne  {'-Weil 
Hiding  Asylum  Heportt,"  vol.  iv)  says  that  it  comparatively  seldom  depends 
on  an  inherite<I  neurotic  tendency ;  such  a  tendency  was  present  only  in 
three  cases  out  of  twelve,  in  which  he  fully  traced  out  the  family  history. 
It  is  more  common  in  girls  than  in  boys.  Sometimes  it  is  directly  excited 
by  n  shock  of  fright,  sometimes^  by  exposure  to  cold  or  by  excessive  fatigue, 
Ma^^turbation  may  induce  it,  or  protracted  diarrhtea,  or  loss  of  blood  from 
piles,  or  long -continued  leucorrhtca  or  mcnorrhagia.  Sometimes  it  follows 
an  attack  of  some  acute  disease,  such  as  enteric  lever;  and  this  even  though 
delirium  wai  not  present  when  the  illness  was  at  its  height.  Dr.  Ucowne 
thinks  that  it  m,iy  have  ib  origin  in  malaria. 

Sympioms.—'X'ivt  commencement  of  acute  dementia  may  be  gradual  or 
sudden.  In  the  latter  ca>e  its  onset  is  attended  with  a  brief  outbreak  of 
oxcilcmeni.  wild  laughter,  and  fury.  In  the  former  case  there  arc  no  such 
wmploms,  but  rather  a  retardation  or  suspension  of  all  menial  and  bodily 
activity.  The  countenance  i*  vacant ;  the  attitude  leth.irgic  ;  the  voice  low 
and  drawling.  When  s|mken  to  the  patient  takes  no  heed  ;  even  if  he  can  be 
loused  to  answer  a  few  question:!  he  soon  shows  that  his  memory  is  gone, 
»nd  that  he  cannot  collect  or  arrange  ideas.  A  point  mentioned  by  i>T, 
Browne  is  that  such  a  perv>n  often  repeats  the  questions  put  to  him.  or  the 
last  few  word*  of  them,  inKiend  of  attempting  to  make  any  reply.  A  girl 
under  his  care,  after  her  name  had  in  vain  been  asked  for  at  least  a  dozen 
limes,  at  last  cried  out  "  Elial>eth  "  in  a  shrill  treble,  and  for  the  following 
month,  whenever  she  was  ijioken  to,  she  invariably  ssid  "  Eliaibcth,"  with 
the  same  sharp  accentuation,  but  never  raising  her  eyes  nor  changing  her 
attitude.  In  extreme  cafo  of  acute  dementia  the  patient  often  sits  or 
st.inds  motionloH  for  hoiir>  together,  staring  at  vacancy  ;  or  he  may  inces* 
santly  repeat  some  particular  movement.  Dr.  BUndford  mentions  the  case 
of  a  girl  who  would  go  on  snai>i)ing  her  javrs  togctlicr  for  days  at  a  time, 
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and  presently  change  ihu  sction  and  wsg  hcT  head  continualljr  from  side  to 
side.  A  son  of  cauilcptic  suic  often  develops  itself;  if  madr  to  stretch 
out  the  arms-  horizontally  or  to  raise  ihcm  over  the  head,  th«  patient  may 
Iceeji  ihcm  in  such  a  position  for  twenty  minutes  or  more.  The  habits  arc 
gent-Tatly  dirty.  Such  persons  ol^cn  require  to  he  fed  hke  infants  and  to 
have  everything  done  for  ihcm.  They  do  not  usually  lesiM  taking  food,  but 
they  arc  apt  to  he  sick  when  it  has  reached  the  stomach.  They  nuiy  hare 
occa^ooal  gu&ts  of  excitement,  aimless  garnility,  restlessness  and  violence. 
They  often  perform  movcraencs  of  an  nuiomaiic  character.  Thus,  if  set  to 
run,  they  often  go  on  (iniil  they  are  »lop{>cd  by  some  obstn^ile.  Dr.  Browne 
rebiies  a  cai^;  in  which  by  ptitimg  a  spoon  into  ihc  patient's  hand  and 
carrying  it  several  times  bnckn-ard  and  forward  from  a  plate  to  her  mouth, 
4  tendency  to  the  coniinuiinceof  this  series  of  movements  could  be  impressed 
upon  her.  But,  when  left  to  herself,  she  did  not  even  look  to  see  whether 
the  food  vtas  still  within  reach,  but  carried  the  spoon  always  across  the  same 
part  of  the  plate,  so  that  this  had  to  be  :^hiftcd  from  lime  to  time. 

In  well-marked  cases  of  this  kind  ]>r.  Browne  says  that  the  suruce  of 
ilic  body  becomes  an«slheiie.  Tricking  or  pinchmg  ihc  skin  causes  no  pain, 
liekling  gives  rise  xo  no  movement.  Irritation  of  the  nostrils,  even,  is  not 
followed  by  sneezing.  The  mouth  is  kept  wide  open,  and  the  saliva 
is  allowed  to  run  from  it.  Dr.  Browne  remarks  iliat  ibis  secretion  is 
sometimes  increased  in  quaotity.  so  that  as  much  as  a  pint  has  been  coltcclcd 
in  6ve  hours. 

In  patients  suffering  under  acute  dementia  the  heart's  action  Is  exceed- 
ingly feeble.  The  pulse  at  the  wrist  may  be  so  small  as  lo  be  scarcely 
pi-rceptibte.  The  hands  and  feet  arc  cold  and  blue,  and  often  swollen. 
Chilblains  form  on  them,  which  pass  into  indolent  sores,  and  these  may 
pei^isi  even  during  the  summer,  and  although  the  parts  are  kept  wrapped 
m  cotton  wool.  The  nose,  ears,  and  cheeks  alM>  may  be  of  a  red  dish -purple 
color.  Ur.  Crichlon  Browne,  however,  says  that  the  tcmpetature  m  the 
rectum  or  axilU  is  nearly  normal,  although  in  the  hands  the  thermometer 
remams  from  ii°  lo  15°  lower.  The  pupils  are  dilated  and  inactive.  The 
respiration  is  cguiet  and  shallow ;  sometimes  the  patient  can  hardly  be  seen 
to  breaihe. 

/"roji-aflwi. — In  the  more  extreme  cases  adema  of  the  lungs  is  apt  to  occur 
as  a  complication,  and  pneumonia  or  phthisis  sometimes  proves  fatal.  But 
English  writers  arc  agreed  that  most  cases  terminate  gradually  in  recovery, 
the  patient  h.^ving  afterward  no  recollection  of  what  has  happened.  Dt. 
Blandford,  however,  observes  that  some  cases  of  which  he  bad  had  hopes 
proved  lo  be  examples  of  permanent  dementia.  The  only  disease  with 
whith  acute  dementia  can  be  confounded  is  melancholia. 

TttalineM. — Removal  to  an  asylum  is  not  absolutely  necessary  in  this 
formof  mental  disease;  butthe  propettrcatment  canveryrarcly  bcetficiently 
carried  out  in  the  patient's  home. 

The  regtilar  administration  of  food  is  of  the  first  importance,  and  it  may 
be  necessary  to  employ  the  stomach  pump.  Dr.  Browne  mentions  a  case  in 
which  the  patient  {who  afterward  recovered  perfectly)  took  no  nourishment 
for  three  months  except  by  its  means.  The  plan  adopted  in  the  West 
Riding  Asylum  is  to  feed  ihe  patient  at  least  three  times  a  day  and  to 
administer  during  ihe  night  two  cneinata  composed  of  beef  tea,  butler,  and 
l>orr  wine.  Moderate  exercise  in  the  open  air  is  licneficial.  Caie  must  be 
taken  lo  keep  up  the  warmth;  but  shower  baths  of  ten  seconds'  duration 
arc  often  very  useful  if  followed  by  brisk  friction.  Dr.  Clifford  Allbutt 
applied  galvanism  in  some  cases  wiih  marked  benefit.  The  cuirent  from  a 
battery  of  from  five  to  twenty  cells  was  passed  from  forehcftd  lo  occipoi,  or 
from  one  lateral  region  to  the  other,  for  ten    minutes  every  day.      The 
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nUieiits  were  very  little  sen»itiv«  lo  in  appliLation,  biit  they  Kimeiimes 
Kwne  fliuhcd  viJ  gi'ldy.  The  coldneu  ui  tlie  extrcmittirs  was  (limiii»he<l, 
and  toy  tendency  lo  the  catulejitic  slate  u-uii  always  k:i9«iie(l.  One  patient, 
who*  dui'ing  fuiii  monthit  pri:vi»ii.ily,  liad  made  no  progrext  toward  iei:nvcry, 
W3» convalc«crnt  in  lwi;nty-futirilays,aDOther  in  alwiit  seven  weeks.  Among 
medicines.  Dr.  llrownc  s|>eaks  of  ipiinine  in  dones  of  ten  or  fiAeen  grains  as 
the  most  useful,  bat  iron  and  other  toni<3  may  \>e  o(  service. 

MxLANCHOUA. — In  another  well-defined  group  of  insane  patients,  the 
preponderating  symptom  is  extreme  dejiresiion  of  spirits,  a  feeling  of  pro- 
found misery,  which  is  either  admitted  hy  the  jiatienC  to  be  causeless  or 
allrihutcd  by  him  to  -tn  imaginary  caiue.  The  divsa^e  U  then  termed 
melancholia ;  it  can  often  l>c  recognized  at  a  glance  by  the  dejected  aspect 
of  the  sufferer.  Griesinger  descnlies  such  a  one  a«  standing  motionless,  or 
sitting  in  a  comer  all  day  long,  taking  no  notice  of  aiiyihing,  his  eyes  cast 
down  or  fixed  widely  open  with  an  ex]>rcssion  of  suffering  or  astonishment, 
his  face  contracted,  his  eyebrow*  wnnklcd,  the  angles  of  his  mouth  drawn 
down.  Melancholic  {Mttents  generally  look  miirh  older  than  Ihcy  really 
are.  They  sleep  badly,  biit  are  not  altogether  slce]>le»i.  They  may  have 
but  little  ai>(«;tilc,  or  muy  eat  enormou*  qiianlilies  of  food.  They  are 
thinner  than  iii  health,  but  do  not  wiLste  rapidly.  Their  circulation  is  feeble, 
and  their  extremities  are  cold. 

Somclimes,  instead  of  remaining  without  movement,  patients  of  this  cIass 
arc  in  a  state  of  perpetual  resllessnes',  wTinging  their  hands,  moaning  and 
crying,  loudly  accusing  ihcmsclve*,  and  benailing  their  miserable  condition. 
Oricsinger  mentions  a  great  desire  to  wander  about,  to  make  long  excur- 
sions, and  to  visit  friends  and  relations,  tis  one  of  the  symptoms  which  such 
persons  present. 

There  need  not,  at  first,  be  any  perversion  of  intelligence.  As  Dr. 
Maudslcy  remarks,  the  patient  may,  for  a  time,  be  conscious  of  the  change 
in  himself,  and  may  grieve  over  it  and  strive  to  hide  or  fitfully  resist  it. 
But  at  length  he  succumbs  to  it  entirely;  he  becomes  more  and  more  self- 
absorbed,  and  more  and  more  indilTcrcnt  to  and  distrustful  of  those  about 
him.  Some  definite  delusion  now  develops  itself,  which  is  often  connected 
with  religious  ideas.  He  believes  that  he  has  committed  the  unpardonable 
tin,  that  he  is  possessed  by  the  devil,  or  that  he  is  forever  damned.  Or  he 
imagines  that  he  has  committed  a  murder  or  some  other  horrible  otTence, 
very  often  some  particular  crime  about  which  he  happens  to  be  reading  iit 
the  newspapers  of  the  day.  Ur,  again,  he  supposes  that  he  is  ruined,  and 
that  he  and  his  children  arc  going  to  the  workhouse.  Ur  his  delusiom  may 
refer  to  his  bodily  organs,  He  has  pains  in  various  parts  of  him.  He  n 
eaten  up  with  syphilis.  He  has  a  scrjicnt  in  his  stomach,  or  spiders  breed- 
ing in  all  paru  of  the  body,  or  a  burning  fire  consuming  his  vitals  and 
reducing  him  to  cinders.  It  is  the  last -mentioned  cases  that  afford  the 
transitions  between  hypochondriasis  and  melancholia,  to  which  I  luive 
already  alluded. 

The  cutani-'ous  sensibility  is  commonly  impaired  in  cases  of  melancholia ; 
there  may  even  be  complete  anaesthesia  of  some  parts  of  the  skin. 

The  period  of  life  at  which  melancholia  is  most  often  observed  is  between 
the  ages  of  forty  and  sixty,  but  sometimes  it  is  seen  in  young  pcrsf^ms  and 
even  in  children.  Dr.  Blandford  speaks  of  it  as  apt  to  occur  in  women  a 
few  weeks  after  parturition,  particularly  in  those  much  weakened  by  their 
confinement, 

Saiofu/f  J'ir/iii. — The  coiine  of  this  forai  of  mental  disease  is  generally 
chronic.  Dr.  Blandford  prefers  to  coll  it  "subacute."  It  so  met  i  men  presents 
remissions,  but  very  rarely  complete  intermissions.     Gricsinger,  however. 
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mentions  the  case  of  a  woman  afTnTted  with  intense  melancholia  who  ooee 
had  a  lucid  interval  of  mritiiy  a  qtuiter  of  an  hour's  duration,  for  whirh  he 
could  discovci  no  ran<«,  and  which  ended  as  suddenly  as  it  ttegan ;  and 
Dr.  Maudslcy  hss  more  than  oner  seen  such  jiatients  wake  in  the  roorniog 
cheerful,  and  seemingly  quite  well,  remain  so  all  day,  and  yet  be  as  bad  as  | 
ever  on  the  following  day. 

The  prognosi?  of  this  "  sobacTilc  "  mcUncholia  is  by  no  means  unfavor- 
able. Dr.  Blandford  says  that  in  his  experience  he  finds  almost  every  case, 
whether  in  or  out  of  an  asylum,  terminate  sooner  or  taler  in  recovery,  tinlca 
it  pa%es  into  one  of  the  more  grave  forms  of  the  disease  which  1  shall 
presently  describe,  llie  ordinary  duration  of  it  is  said  by  Griesinger  lo  be 
from  six  lo  twelve  months.  1'lie  subiidencc  of  the  symptorns  is  generally 
gradual,  one  after  another  disappearing,  while  the  remissions  become  more 
and  more  prolonged.  Dr.  Blandford  has  related  three  instances  in  which 
patients  recovered  after  having  been  inmates  of  asylums  for  very  long  periods, 
two  of  them  for  five  years,  and  one  for  seven  years.  He  obscn-es  that  iltere 
a  no  other  form  of  mental  disease  in  which  a  favorable  issue  can  be  hoped 
for  after  so  great  a  lapse  of  time.  The  point  is  one  of  considerable  practical 
importance.  In  cascsof  this  kind,  the  lakingout  of  a  commission  of  lunacy 
«lK>uld,  of  course,  be  delayed  as  long  as  possible,  and  the  relations  of  the 
patient  mu^t  be  cautioned  not  to  maVe  pecuniary  or  other  arrangements  on 
the  assumption  that  he  is  hopelessly  insane. 

Four  cases  arc  mentioned  by  Dr.  Maudsley  ("Syst.  of  Med.,"  ii,  p.  i6)  1 
in  each  of  which  melancholia  was  quickly  removed  by  tlw  cure  of  a  prolapsus 
uteri  from  which  the  patient  suffered.  In  one  instance  the  mental  disorder 
la  laid  to  have  returned  regularly  when  tlie  pcsiary  was  remo\"ed.  I  am  not 
aware  that  any  other  alTect  ion  of  a  part  at  a  distance  from  the  ncrt'ous  centres 
is  caiabk-  of  exciting  it. 

AUtmotins  Form. — In  some  cases  melancholia  posses  into  mania.  Grie- ' 
singer  says  that  he  has  seen  the  two  diseases  alternate  at  particular  seasons 
of  the  year,  the  patient  becoming  melan<;holic  in  winter,  maniacal  in  the 
Miring,  and  in  the  following  autumn  again  melancholic.  In  other  instances 
tne  transformation  from  one  to  the  other  form  of  insanity  takes  place  regu- 
larly every  few  days.  Falrel  and  other  French  writers  have  directed  special 
attention  to  this  variety  of  mental  disorder  under  the  name  of  fatu  drtuhtire, 
or  folie  A  dmibU  f&mie ;  its  prognosis  is  extremely  grave.  Many  cases  of  { 
melancholia  also  pass  into  dementia. 

iHgravefeeni  Form. — But  in  other  instances  melancholia  tends  toward  an  1 
unfavorable  termination  by  its  pro[«r  symptoms  imdcrgoing  a  great  aggra- 
vation and  increase  of  severity,  and  of  such  cases  there  arc  two  distinct 
forms,  one  of  which  is  commonly  known  under  the  name  of  "  mClamhoUe 
avec  stupcur "  {_M.  alfonita),  the  other  under  that  of  "  acute  roebncholia." 

(o)  In  mllaitihelie  ave(  itufeur  the  jMtient  seems  simply  tost  to  all  that 

Soeson  about  him.  He  lies  helplevt,  suffering  himself  to  be  washed  and 
rested,  and  placed  in  a  chair  and  fed,  but  rendering  no  assis.unce  what- 
ever, even  if  he  do  not  offer  more  or  lew  passive  opposition.  He  lakes  not 
the  itightesi  notice  of  his  friends  and  relatives,  and  gives  no  sign  of  recog- 
nixinff  them ;  he  may  make  no  attempt  to  speak  for  years  together.  Yet 
even  in  cases  of  this  kind  recovery  may  take  place,  and  Griesinger  remarks 
that  it  is  often  sudden,  the  sufferer  seeming  (as  it  were)  to  nake  from  a 
drenm.  A  striking  instance  of  this  ha«  l>een  recorded  by  Dr.  Buz7.ard,  of  a 
gentleman  who  for  four  years  had  maintained  olstinatc  silence,  and  had 
just  KulTeTed  himself  to  be  fed  and  cared  fur  tinder  the  protest  of  black 
looks,  clinched  jaws,  and  an  inarticulate  grunting.  One  day  his  brother, 
who  was  vtKiting  him  at  the  M«r«croft  Asylum,  taHced  about  his  eldest  boy, 
for  whom  he  had  a  strong  partiality.     The  patient  showed  vehement  signs 
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Iniution  by  ftowning  and  gruntiag.     A  few  days  anerviid»  wfaen  tbe 
1ant  «u  about  to  wed  him  in  tbe  mornini;,  he  asked  fork  cup  of  tn. 
'roiu  ihb  time  he  spoke  and  look  hh  food  nalurally,  and  he  was  very 
edilv  restored  to  perfect  health.     At  finit  he  wa^  unable  to  stand,  but  at 
cfui  of  six  weeks  he  could  walk  a  mite.     It  was  afterward  a^iLcriained 
It  he  remembered  all  iKai  had  occurred  during  his  itlneio  and  that  he  had 
ninicly  ke|>l  rerort]  of  the  lime  that  had  pajwKl.     He  said  ilut  he  could 
>i  anoant  for  hi:!  Whavior,  but  that  lie  had  fell  that  no  power  on  earth 
uld  make  him  (]>eak  or  eat.     Mis  weight  had  fallen  from  ii  sione  lO 

nds.  until  it  wa.t  at  one  lime  a  little  over  6  sione  is  |*ound--i. 
(^J  The  condilioii  known  aiiint/rM'/ijiii'A(>//iii.-iver)'dinereni.    Dr.  Bland- 
describcs  ^ich  a  patient  a»  "  ]ianic:  Klncken.     In  violent  frcniy  and 
r  he  |>acc$  the  room,  and  dashes  at  the  dnon  and  windows,  eajfer  to 
from  the  doom  that  awaits  him,  or  from  the  |iolice  who  are  on   his 
He  will  not  sit  on  a  chair,  or  lie  .itill  on  hi.t  bed,  but  is  incennntly 
inning  about  exclaiming  that  he  is  going  to  he  burned  or  tortured.     .     . 
resists  with  the  ulmoi<t  violence  all   that  is  dwne  for  him.       He  will 
no  clothes,  and  will  not  be  washed.     ...     He  refuse*  food  not 
vely,  but  with  all  his  might ;  ejecting  il  even  when  it  is  placed  in  his 
uth."     Ikit  unlew  nourishmenl  ItadininiMercd  forcibly  such  coses  may 
ly  prove  fatal.     Gangrene  of  the  Inngs  often  sets  in,  and  somelimes  a 
ndilion  resembling  scurvy  is  developed. 

Paiicnis  aiTL-cied  with  this  form  of  melancholia  show  suicidal  tendencies 
the  most  cxircmc  degree.     They  not  only  Iry  to  kill  themselves,  but  will 
flict  on  thcmwlves  the  most  terrible  injiincs.     Thus  Dr.  Blandford  speaks 
them  SK  gouging  out  their  eyes,  cramming  things  down  ihcirown  throats, 
Mowing  nails  or  bits  of  glass,  or  bre.ikmg  their  legs  and  arms  in  the 
furntiure. 
But  it  b  important  to  note  that  the  tendency  to  commit  suicide  is  by  no 
limited  to  the  more  extreme  forms  of  melancholia.     It  forms  part  of 
the  mildest  varieties  of  the  disease. 
Tbm  Dr.  Maudsley  relates  the  rjtx  of  a  quiet  man,  having  the  delusion 
bin  toul  was  lost,  who  hod  been  months  under  care,  and  iu  whom 
one  wspected  any  mischief,  but  nho suddenly  started  up  from  bed  one 
light,  and  flung  himself  out  of  a  window  thiou|{h  which  it  would  have  been 
lought  impossible  that  any  man  could  get.     .'Knd  Dr.  UUndfurd  insists  on 
frequency  with  which  it  hap {lens  that  a  patient  belonging  to  this  class 
itdmits  iuicide  at  a  still  earlier  stage  in  his  disease,   "  before  his  friends 
ve  noticed  anything  like  delusion  in  him,  and  when  they  only  thought 
im  a  little  low  and  were  afraid  to  take  any  measures  for  his  safety,  for  (car 
worrying   him.     Hundreds  and   hundreds  of  inquests  are  held  upon 
licnu  of  this  kind,  who  by  the  commonest  care  might  have  been  succeu- 
fully  treated  and  cured."     Melancholia  is  indeed  the  form  of  insanity  in 
hicb  suicide  is  most  commonly  attempted  :  and  thi.i  may  be  the  first  symp- 
of  unsoundness  of  mind.     Thus  Dr.  Forbes  Winslow  rebtcd  the  case 
a  lady  in  whom  no  one  had  remarked  anything  extraordinary,  but  who 
enfy  Sprang  up  during  dinner  and    tried   to  throw  herself  uut  of  the 
w  ;  the  attempt  vm  frustrated,  and  forthwith  she  became  maniacal. 
le  eminent  French  writers   have  maintained  that  all   persons  who  kill 
Ives  are  insane.    This  opinion  is  certainly  untenable  ;  for  those  cases 
which  remorse  for  crime  or  a  profound  feeling  of  shame  on  account  of 
degradation  supplies  lui  adequate  motive  for  suicide ;  but  it  is  doubt- 
correct  so  far  as  concerns  the  majority  of  tho.te  rases  in  which  no  such 
lanalion  can   be  given.     Children    sometimes  destroy  themselves  on 
nl  of  what  seem  trilling  disap|Kiintments.     Griesin^er  mentions  the 
of  &  boy  who  killed  himself  because  he  hod  lost  a  bird ;  and  that  of 
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another,  a^ecl  five,  who  threw  himself  into  the  water  becaiae  his  moi 
whipj>e<l  him. 

Ttfatment. — ^Thc  tendency  on  the  part  of  melancholic  iMlit-nl*  to  suicide 
render*  it  nece*iary  that  they  shonUi  never  l>e  left  alone  for  a  minute.  Hen<:c, 
unltsi  ihey  are  In  very  e;uiy  <-ircuin!(lanres,  tl>ey  have  generally  to  be  placed 
in  an  aiyliim.  In  the  treatment  of  thix  fonn  of  mental  disctKC  the  mo«t  iin- 
|inrt:int  point  is  the  allmini^tr^li<ln  of  food.  Cer^on^  afiertcd  with  nyctnn- 
<:holia  art.-  said  hy  Or.  Blandfnrd  to  be  almost  invariably  better  (owatd  even- 
inn,  and  worse  in  the  morning,  when  they  have  been  withotit  food-  In  the 
milder  forms  nf  the  disease,  meat,  jioHllry,  and  fish  should,  if  posstble.  be 
given.  Dr.  Itbndford  e*|«;riat!y  ins.isl((  that  a  fout,  coaled  tongue,  a  fclid 
breath,  and  constipated  bowels,  arc  no  indirafioni  that  solid  food  will  not  be 
well  digr^ied.  He  recommends  a  very  lii)eral  diet,  with  but  short  intervals 
between  the  meals,  and  considerable  (iiiantiiies  o(  wine  and  sioul. 

Bill  in  the  more  severe  forms  of  melancholia  the  jutient  ran  be  made  to 
take  food  only  by  force,  and,ofcour*e,  liquids  alone  can  then  be  given  to  him. 
There  arc  great  difTcreners  of  opinion  as  to  which  is  the  best  method  of 
forcible  alimentation  for  such  cases.  Dr.  Blandford  discuncs  the  various 
plans  at  considerable  length.  In  the  finrt  place,  it  is  necessary  that  the 
IMilient's  body  should  be  fixed.  One  way  of  effcrting  this  is  to  place  him 
on  his  back  on  n  mattress,  on  a  floor,  with  l>ed  clothes  over  him,  and  a  ImiIs- 
ler  supporting  his  head.  He  is  to  be  in  his  night  dress,  and  his  neck  mitst 
be  free  from  riolhing.  Two  attendants  then  kneel,  one  on  cither  side  of 
him  ;  they  place  thctr  hands  on  each  of  his  wrists  and  on  each  shoulder, 
|Ti-»ing  It  down.  Hy  this  method  fi-w,  if  any,  hriiiscs  nerd  be  intliclcd. 
The  operator  then  kneels  at  the  patient's  head  and  proceeds  to  introduce  a 
spoon  between  the  teeth.  He  may  do  this,  if  the  patient  should  be  awoman. 
by  getting  her  to  t.ilk  and  slipping  it  in  when  she  opens  her  mouth.  But  in 
any  case  he  can  generally  succeed  by  making  a  little  persistent  pressure  u|ion 
the  teeth,  and,  if  necessary,  by  inserlmg  a  finger  between  the  ^um^,  behind 
the  last  molars.  IHie  best  spoon  to  use  is  a  small  iron  one  with  a  straight 
handle.  When  it  has  Itcen  introduced  it  should  be  retained  by  the  thumb 
and  index  finger  of  the  left  hand,  the  palm  and  remaining  fingers  firmly 
grasping  the  chin  and  fixing  the  head.  A  third  aticndani  closes  the  patient's 
nostrils  with  one  hand,  llic  operator  now  with  his  right  hand  pours  food 
into  the  patient's  mouth,  who  cannot  help  swallowing  it.  It  should  be  held 
in  a  gu[ln-|M;rcha  bottle  containing  about  half  a  pint  and  provided  with  a 
roi/le  ;  through  this  about  half  an  ounce  is  to  be  squeezed  after  each  act  of 
expiration.  Dr.  S,  W.  D.  Williams,  who  has  advocated  the  method,  says 
that  by  its  means  one  can  in  all  ordinary  cases  administer  at  least  a  pint  in 
from  ten  to  fiflccn  minutes  without  a  possibility  of  inflicting  any  injury  on 
the  patient. 

But  Dr.  BUndford  says  that  it  is  not  possible  in  such  a  way  to  keep  a 
powerful  patient  quiet  without  struggling,  and  that  an  obstinate  one  will  suc- 
C<'ed  in  ejecting  by  an  expiration  some  at  least  of  the  fluid.  Moreover,  a  part 
Of  it  is  apt  to  pdss  into  the  larynx,  exciting  cough  and  a  sensation  of  chok- 
ing. It  seems  to  IDC  not  improbable  th.-it  this  may  be  one  cause  of  the  gan- 
grene of  the  lungs  which  has  already  been  mentioned  as  of  frcjuent  occur- 
rence in  the  more  aeuic  forms  of  melancholia  ;  but  I  do  not  find  any  allusion 
to  such  a  possibility  in  works  on  the  subject. 

Another  method  by  which  a  patient  may  be  forcibly  fed  consists  in  the 
introduction  of  a  slender  o:sophageal  tube  into  the  stomach  through  the  nose. 
This  has  been  especially  recommended  by  Dr.  Harrington  Tuke.  'I"he  tube 
which  he  employs  is  seventeen  inches  long,  and  of  a  diameter  varying  from 
that  of  a  No.  %  to  a  No.  6  catheter.  Sometimes  difficulty  is  experienced  in 
the  pcrfomiancc  of  the  operation  from  the  instrument  catching  against  the 
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^rrrvical  vcrtrbne ;  it  is  said  thai  one  can  obviitc  this  by  bending  it  i»  ns  to 
pvc  it  a  (rndcncy  to  turn  downward,  and  aUo  by  throwing  the  head  or  the 
Uicnt  backward  ji»t  when  ihe  end  of  the  tiibe  is  passing  the  i>o^terioT  n.ires. 
tftcrward,  to  avoid  the  risk  of  introdiiting  Ihe  instnimeni  into  the  larynx, 
patient's  head  may  be  bent  Torward  and  downward,  but  it  is  eatd  that  for 
I  practiced  manipLilnlor  ihi<i  is  unnecessary. 
The  plan  which  Dr.  Ulandford  himself  prefers  consists  in  ihe  CTni>loynient 
fan  ordinary  thick  stomach -pump  tiitK-,  which  is  passed  through  the  ntouth. 
lie  patient  is  Rrst  placed  in  a  wooden  arm-chair,  and  his  body  and  linilw 
(hen  swathed  in  sheets  dran-n  through  its  arms  and  Itgs  so  as  to  rendrr 
Itm  immovable.    If  the  teeth  arc  closed,  they  are  gradu.illy  opened  by  means 
p(  a  ^ilvcr-plaled  wedge,  which  is  made  to  expand  by  a  screw.     A  wooden 
;  is  then  lotroduccd,  which  is  held  by  an  aicendani  standing  at  the  patient's 
live  oesophageal  tube  is  so  large  that  il  cannot  enter  the  larynx,  and 
is  flexible  to  its  very  end.     It  is  passed  through  a  hole  in  the  gag  and  di- 
eted slightly  to  the  right.     The  patient  may  prcs  tipon  it  with  his  tongue 
>  SO  |)fcvcnt  its  descent,  but  in  a  few  seconds  he  is  obliged  to  take  breath 
.  rducs  his  hold  upon  it.    When  ii  has  passed  through  the  cardiac  oiifiiic 
I  injcciingspparatus  IS  fixed  to  the  extremity  which  projects  from  the  mouth. 
ad  food  is  ai  once  punifted  into  the  stomach. 
Thb  opention  has  sometimes  lo  be  repeated  over  a  very  long  period,  in 
casies  of  mcUticholia.     Sir  William  Gull  has  related  ("TViiw.  Clin.  Sm.," 
vol.  viii.  p,  41)  an  instance  in  which  a  patient  was  fed  7647  times  with  (he 
in  the  course  of  about  three  years  and  eight  montha.   The  instrument  was 
'  by  a  medical  man  on  each  occasion  ;  the  lime  occupied  in  tlic  whole 
redure  was  only  forty  seconds. 
The  medicines  most  useful  in  this  disease  are  the  hypnotics.     Chloral  ts 
rially  serviceable  in  the  form  described  as  acute  roclanrholia ;  by  giving 
cp  it  husbands  the  patient's  strength.     Morphia  adininiitered  subcuia- 
sly  b  very  valuable  in  the  same  class  of  cases.     In  the  subacute  ^'ariely 
BUndford  recontmend.s  that  some  prepamtion  of  opium  >liouId  lie  ){tvcn 
jlarly,  in  a  full  do^:,  at  night,  and  in  smaller  doscx  two  or  three  time*  a 
He  prefers  ihe  liquor  morphia  bimeeomatit,  but  Rattlcy'x  solution,  or 
uver'^  powder,  or  »olid  opium  may  lie  u.-><d  instead. 

The  boweh  must  be  carefully  regulated  ;  a  plentiful  «itpply  of  food  does 
such  til  kce])  them  open,  and  bran  bread  may  Ik;  uiven  with  the  nme  oliject. 
Sir  William  Gull's  riLte,  to  whitih  I  have  alrc.idy  referred,  four  ounces  of 
plive  oil,  and  afterward  tix  ournrei.,  were  adminUtcreil  ea>'h  day,  with  the 
^ull  that  no  olMtinate  const ifxit ion  aflrrward  occurred. 
It  tk  of  great  importance  that  melancholic  patients  should  be  kept  warm. 
Jr.  BUndford  rcninrlu  that,  if  not  rarcfnily  watched,  they  arc  vi;ry  3pt  to 
el  out  of  bed  and  to  lie  all  night  on  the  flour.    It  is  of  great  importance  that 
•xv.  ^hfititd  be  prevented,  and  he  recommend*  that  when  other  mcanx  fail 
mc-chjrinal  rcttraint  should  even  be  employed.       Warm    baths  are  often 
"  cnelicul  in  this  form  of  insanity,  as  are  also  hot-air  or  Turkish  baths.    The 
ms  in  which  ]iaticntt  NulTi-nng  with  melancholia  are  placed  shoidd  I>e 
iy,  and  their  clothing  should  be  warm. 

Moral  Issanitv. — We  have  seen  that  moit  caces  of  inunily  are  at  their 
itnenceinent  characterized  not  so  much  by  disorder  of  the  intellectual 
altics  as  by  a  change  in  the  di^^poMtion  and  character  of  the  patient.     In 
languageof  mod*'rnpsychologisr*,  the  "affective  life"  is  perverted  before 
he  "ideational."    Thb  is  particularly  m^trked  in  melancholia.     But  icri.nm 
rntcr^  luve  maintained  that  there  inaparticulnr  form  of  menuldisc.xtc  which 
rniijlly  consists  in  an  alienation  of  the  moral  feelings,  the  intelligence 
eiDoioing  unaiTcctcd ;  and  two  varieties  of  il  have  been  described,  of  which 
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one  has  been  called  "eDrrottonaI"or"inon)"  insanilf,  the  other  "iostincf^ 
ivc"  or  "impulsive"  in.sanity. 

Now,  in  this  brief  sketch  I  am  >nxiou«,  as  &r  as  iKMsihIc,  to  keep  strict 
to  ihc  medical  aspects  of  the  Kubjctt,  avoiding  aliogetiHrr  those  which 
legal,  but  the  thcor)'of  monil  Jnunicy  derives  ii:t  whole  significance  from  ilt? 
docirincs  which  have  bcvn  laid  down  b^  lawyen.  In  regAid  to  all  medical 
questions  the  views  held  by  non- professional  thinkers,  who  have  ihcinwlvea 
no  practical  acqtiaintance  with  difrase,  arc  a(it  to  clash  with  those  held  by 
men  who  possess  such  an  acqitainl.inrr,  and  this  is  especially  likely  to  be  the 
CAsc  if  the  former  class  of  i>erv>ns  delibcmely  ignore  and  refuse  to  study  ihe 
writin^^  of  ihe  latter  class.  Uui  1  ticlieve  that  it  will  almost  always  Ik:  found  ■ 
on  inquiry  that  the  opinions  held  by  laymen  at  any  (period  arc  really  thox 
of  a  former  gcncr^ilion  of  medical  men,  which  had  been  cost  aside  and 
abandoned  as  science  advanced.  Now,  wc  have  not  to  go  very  far  back 
in  the  history  of  the  knowledge  of  mental  disorders  to  reach  a  lime  when 
lunatics  were  supposed  to  be,  like  brutes,  bereft  of  all  reason  and  inictligence. 
That  such  persotiB  should  c»ca[)e  punishment  for  crime  was  a  matter  of 
course — they  were  believed  to  be  unable  to  distinguish  between  right  and 
wrong.  Afterward,  however,  it  became  apparent  iliat  many  persons  were 
insane  wliosc  intellectual  faculties  were  by  no  means  thus  completely  extin- 
guished. Tlwn  arose  the  doctrine  of  "partial."  as  distinguished  from 
"total"  insanity,  which  was,  for  instance,  laid  down  by  Lord  Hale.  But 
it  is  important  lo  note  that  Lord  Hale  did  not  regard  partial  insanity 
as  a  bar  to  rc^wnsibiliiy  in  criminal  cases.  AW  modem  ]i«ychologi3.ts, 
however,  are  agreed  that  the  mind  cannot  be  so  divided  into  separate  parts 
as  that  a  man  should  be  sane  in  regard  to  one  set  of  ideas  but  insane 
regard  lo  Dtheri.  It  has  followed  from  this  ilml  if  insanity  can  be  prov 
in  reference  to  any  one  point,  the  patient  must  escape  pvmisliment.  Now, 
ihe  most  oliviitus  indication  of  insanity  is  certainly  the  presence  of  detu.si(mK. 
And  it  is  not  surprising  that  the  lawyers  should  have  (alien  l>ack:  upon  this 
when  ihcy  found  in  course  of  lime  that  their  fonner  position  was  untenable, 
and  that  they  could  do  longer  insist  on  a  w^nl  of  knowledge  of  right  from 
wrong  as  the  criterion  of  freedom  from  responsibilitv.  But  e>en  I>efor 
they  have  settled  down  into  their  new  quarters,  paychotogy  has  advant: 
yet  furilier.  Those  who  are  enj^agcd  in  the  practicd  study  of  mental  dL-teu^ 
have  recognised  the  fact  that  however  conclusive  as  to  tlie  existence 
inanity  the  presence  of  delusions  may  be,  they  and  the  actions  liaied  uj^ 
them  nevertheless  form  but  a  very  small  pan  of  iltat  change  of  cltarjcier  ai 
di.sposition  and  londuci  which  really  constitutes  unsoundness  of  mind. 
£»r  they  are  undoubtedly  right,  but  at  the  next  step  they  seem  ti>  have 
wandered  from  the  true  jiath.  Knowing  that  delusions  have  been  renrdcd 
as  the  essential  indications  of  disorder  of  intelligence,  they  have  failed  to 
sec  that  their  own  more  ac<:ur3tc  a[>preciaiion  «f  the  true  clianicter  of 
insanity  required  that  such  an  opinion  should  be  re< onsidered.  And,  in- 
stead of  their  maintaining  that  the  intellect  may  be  gravely  altered  vritlwut 
delusions  being  present,  the  doctrine  which  they  have  formulated  is  that 
insanity  may  exist  without  any  imjiairment  of  the  inii-Uectual  faculties. 
Tliis,  for  instance,  was  ihc  view  laid  down  by  Dr.  PHchartl.  who  (I  believe) 
was  the  inventor  of  the  term  "  moral  insanity,"  which  has  since  led  to  so 
much  discussion.  That  writer  illusiruted  his  opinions  by  a  wries  of  cases, 
which  have  been  criticised  terialm  by  Dr.  Blandford,  and  1  certainly  agree 
with  the  conclu-uon  to  which  he  arrived,  tiamely,  tlut  even  if  Komc  of  the 
cases  may  be  said  to  be  examples  of  insanity  without  delusions,  there  are 
none  in  which  the  intelligence  can  be  said  to  lie  perfect.  It  is  abxurd  to  say 
that  "  Ihe  reasoning  faculty  remained  unaffected"  in  persons  who  not  merely 
exhibited  a  complete  perversion  of  all  their  natural  feelings  and  aflectioas 
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Id  pm  pen  si  tics,  but  commicifd  ill  kind;  of  oiitngcoMs  and  iilthy  actions. 
Br  which  no  motives  cogid  possibly  be  assigiud  Ihal  would  influence  icason- 
t)lc  l>cings. 
When  once  wc  have  giwn  np  the  arbilraiy  notion  Ihal  the  presence  or 
ence  of  delusions  detennincs  whether  the  intellectual  faculties  are  or  are 
St  im|uircd.  there  seems  to  roe  to  be  no  basis  whatever  for  the  doctrine  that 
|monil  insanity  "  b  to  be  reftardcd  as  a  scpanitc  form  of  mental  disorder, 
'ut  it  mint  neccsarily  be  that  the  tascs  in  which  no  delusion>i  are  to  be 
lected.  arc  generally  those  in  which  the  existence  of  insanity  is  most  apt 
I  be  doubtful  or  diflttiult  of  proof.  And  one  must  also  bear  in  mind  that 
le  docinne  thai  lunatics  are  irresponsible  for  crime  is  not  necessarily 
plicable  universally  in  the  new  aspect  of  the  subject.  This  ipie^tion 
ems  to  me  to  be,  after  all,  one  of  practical  exi)ediency  rather  than  of  prin- 
le.  One  must  remember  that,  according  to  the  present  conception  of 
lilf,  it  b  a  pciversion  of  the  cerebral  functions  which  may  vary  infinitely 
degree  of  intenj,iiy,  and  which  necc.-iiarily  shade*  off  into  canity  by  im- 
(t-piiblc  gndaiions.  It  steems  alMurd  to  say  that  of  two  jwrsons  x\a- 
Ited  by  an  iinaRinary  boundary  line,  one  is  absolutely  respuniible  for  every- 
"ng  he  doe^,  white  the  other  is  accountable  for  nothing.  At  the  same  time 
tnuit  )>c  admiiied  that  lunatics  do  not  seem  to  use  the  knowledge  that 
hey  will  t-!iica|>e  puniihment  a»  an  encouragement  lu  them  to  perpetrate 
rrimes.  It  is  a  >triking  fact  that  ihoiie  who  have  the  charge  of  asylums 
never  dream  of  iuvukiiifi  the  aid  of  the  law  to  ixintsh  even  the  most  violent 
madmen.  They  arc  able  to  ]ircitet  I  iheinielvc*.  Vet  the  inmates  of  such 
I  cMabltilitncni  would  only  h.ivc  Id  rombinc  together  to  carry  everything 
>  ihrm,  at  leait  for  a  time.  The  fact  ihnt  they  do  not  do  *o  is  Nurely 
uf  that  even  in  what  seem  to  lie  the  milder  forms  of  innnity  the  im- 
iTrmeni  of  the  tnental  |>ower<  ii  really  greater  than  would  appear  from  the 
sitive  Kvmploms  that  are  present. 
L  Again,  it  does  not  seem  that  there  i%  any  real  necessity  for  the  recognition 
an  "  impultivc"  or  "  instinctive"  insanity.  I  have  described  elsewhere 
p.  -jao)  «)ine  very  remarkable  forms  of  mental  disorder,  in  whirh  a 
on  may  carry  out  a  more  or  less  complicated  train  of  actions  while  in  a 
lie  which  is  so  completely  abnormal  that  afierward  he  has  not  the 
jhtest  knowledge  of  what  he  has  done.  Such  instances  are  sometimes 
Dkcnof  as  examples  of  "  dual  conscioiisncw,"  but  the  more  correct  state- 
it  appears  to  be  that  the  actions  which  the  patient  iKrform'!^  an-  auto- 
Btic  and  independent  of  his  proper  consciousness.  Hut  what  I  wish  now  to 
>int  out  is  that  these  are  the  cases,  if  any,  to  which  the  nanx-  of  imptihive 
iiity  is  applicable.  On  the  other  hand,  the  casr*  to  which  this  name  is 
atttonly  given  arc  simply  cases  in  which  iiet^ons  in  whom  no  delusions 
be  nhown  to  exist  commit  criminal  acts — generally  acts  of  violence — for 
bich  no  motive  can  be  detected.  It  may  he  Hue  that  mo»i  of  th<-se  [icrsons, 
oil  of  Ibi-m,  arc  in'^ine,  but  it  is  neverchele^  wrong  lo  sup|>osc  that 
rifs  it  a  special  form  of  insanity,  or  that  the  proof  of  it  is  to  be  li.xscd 
>n  evidence  different  from  that  which  is  required  in  other  cas-s.  As  Dr. 
odford  points  out,  many  of  the  acti  of  ordinar)-  lunacies  arc  impulsive  in 
::t»cly  the  same  sense.  Those  who  all  day  long  break  windows  or  tear 
Eir  clothes  or  bedding  to  pieces,  can  give  no  reason  for  what  they  do. 
ltd  when  a  motiveless  crime  is  committed  by  a  perwn  hitherto  nipjiosed 
to  be  sane,  the  only  way  to  settle  the  question  whether  he  is  iniuine  is  by 
>n(]uiring  into  the  circumstances  of  his  previous  history  and  of  that  of  his 
rvbtions,  and  by  careful  scrutiny  of  his  subsc()uent  conduct.  There  may 
be  cases  in  which  the  utter  senselessness  of  a  criminal  action,  and  iLi  Iwin  g 
*^nlirely  inconsistent  with  the  previous  character  of  the  pemon  who  com  • 
Ckiitted  it,  aiflicc  by  themselves  to  sump  its  author  as  iniane.     But  such 
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cases.  iTThcy  occur.  inst«d  of  bein^  examples  of  a  special  forrn  of  innnit}? 
arc  i^imply  insUncps  in  which  the  insaitily  happens  not  lo  linvc  tnanifrited 
ilscif  ftilly  in  the  ordinary  vay,  And,  as  a  maUcr  of  farl,  l>r.  Hiandfonl 
stales  th.il  an  analysis  of  the  cases  of  so-called  "  homicidal  mania"  hitherto 
recorded,  docs  nol  yield  a  single  instance  in  which  there  was  not  other 
evidence  of  general  mental  disease. . 

CHRONtc  DsMKKTtA. — In  spcaking  of  mania  and  other  forms  of  insanitj' 
1  have  had  occasion  lo  mention  that  each  of  ihe^c  diseases  may,  in  course 
of  time,  lose  its  more  distinctive  characters,  and  the  patient  pass  into  a 
State  of  meic  imbccihty.  A  precisely  similar  condition  often  occurs  in  old 
persons  as  a  mere  result  of  age,  and  in  younger  ones  as  the  scqiielsc  of 
permanent  hemiplegia,  or  of  various  organic  cerebral  diseases.  Writers 
sometimeseall  it  "  secondary  dementia,"  lo  distinguish  it  from  the  "  primary 
dementia  "  that  has  been  described  at  p.  753,  But  for  the  senile  cases  ibis 
designation  is  inapplicable. 

It  may  be  a  question  whether  one  is  right  in  dealing  with  all  the  forms  of 
chronic  dementia  among  functional  diseases  of  the  brain.  Dr.  Major  states 
in  the  "  Iffs/  Hiilina  Aiylum  Rtportt "  that  in  all  the  senile  cases  which  he 
examined  he  found  histological  changes.  The  nerve  cells  in  the  cortical 
substance  arc  commonly  atrophied  or  in  a  state  of  gnnular  degeneration, 
and  their  bianche*  are  to  a  greater  or  less  extent  destroyed.  The  vessels 
are  generally  dilated  and  the  channels  outside  them  enlarged,  and  granules 
and  crystals  of  hasmatin  arc  deposited  upon  them,  but  there  is  no  great 
proliferation  of  their  nuclei  (as  in  general  iiaralysis).  It  is  probable,  how- 
ever, that  some  at  least  of  these  changes  are  the  mere  result  of  old  age, 
ajjari  altoftcther  from  the  presence  of  any  special  symptoms  of  mental 
failure.  Tliis.  1  believe,  is  certainly  the  case  with  the  more  obvious  patho- 
logical ajijx-.Hrances  that  such  caies  present ;  namely,  thickening  of  the 
mcmbraneiH,  increase  of  fluid  in  the  meshes  of  the  pia  mater,  and  ^ifinking 
of  the  convolutions. 

The  most  >triking  symptom  of  dementia  is  impairment  of  memory.  This 
varies  infinitely  in  degree.  In  the  most  extreme  cases  the  patient  may  not 
even  know  his  own  name  or  that  of  his  nearest  relations.  He  may  not  be 
able  to  uy  where  he  is  nor  how  long  he  ha^  been  in  tlie  same  place.  Or  he 
may  be  clear  on  these  points,  but  unable  lo  give  the  slightest  information 
about  his  affairs.  Very  often  he  retains  a  full  recollection  of  the  events  of 
former  years,  and  particularly  of  his  early  life,  and  yet  he  cannot  remember 
the  occurrences  of  a  few  hours  ago.  If  a  relative  sliould  come  to  see  him  he 
may  forget  all  about  hi.*  visit  before  the  end  of  the  day.  He  may,  |>erhaps, 
say  that  he  has  a  balance  at  bis  banker's,  and  that  he  draws  checks  from  time 
to  time,  when  he  has  not  really  done  so  for  many  years  past. 

The  appearance  of  a  person  affected  with  this  form  of  mental  disease  is 
dull,  vacant  and  torpid ;  he  often  looks  much  older  than  he  really  is.  His 
attitude  is  helpless  and  his  gait  sbullling  and  fieeble.  He  n\ay  be  fond  of 
standing  or  crouching  in  some  one  comer,  or  of  walking  lui:ku-ard  and  for- 
ward for  a  certain  distance  on  a  pariicidar  strip  of  ground,  or  lie  may  be 
constantly  nmning  to  and  fro  as  if  looking  for  something ;  or  hopping, 
dancing,  or  gesticulating.  His  disposition  is  generally  to  l>e  gay  and  ha[rpy ; 
he  is  prone  to  laugh  and  to  chatter ;  he  may  appear  amused  in  the  midst  of 
the  saddest  circumstances;  he  is  incajiable  of  feeling  any  emotion,  whether 
of  love  or  of  hate;  and  he  maybe  indifferent  to  privations  and  even  to  pail 
Sometimes  he  takes  pleasure  in  collecting  stones  or  piecesof  {Kiper  or  stu:k| 
or  he  may  amuse  himself  with  toys,  or  be  fond  of  ornamenting  himself  wit 
feathers  or  Dowers.  Certain  patients,  however,  are  gloomy,  depmsed,  and 
inclined  to  weep;  and  others  are  mischievous  and  ^iieful. 
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Tn  some  i-asn  there  arc  (he  most  extraordinary  ha  1 1 od nations  or  illusions. 
Dr.  Maudsley  s[M.-aks  of  one  such  paticnl  as  lovingly  nursing  ■  lump  of 
decked  in  ngs,  and  of  another  as  busily  enjjjged  in  spinning  threads 
ut  of  sunbeams.  The  conversation  is  often  indci'.ent,  or  at  least  devoid  of 
It  delicacy.  Not  infrcquenlly  ilie  siine  sentence  or  the  saiuc  question  is 
epeated  over  and  over  ag.iin.  The  liabiis  arc  often  dirly,  the  fKci-s  and 
fine  being  passed  in  the  bed  at  nigfii  and  in  the  clothes  by  day. 

Bui    not    infrt-quently  hallucinations,    illusioiu,    snd    delusions  are    all 
Jike  wanting  in  cascs  of  dementia.     And  lawyers  are  apt  to  make  i  great 
aim  of  this  if  the  will  of  sut  h  a  patient  should  be  disputed  after  his  death- 
way  in  which  this  form  of  insanity  tnosi  commonly  becomes  the  subject 
^f  medico-legal  inquiry.     I  need  not  here  repeat  what  has  been  stated  at 
760,  to  the  cflcet  that  legal  authorities  have  be«n  dixpnsed  10  lay  far  too 
~  I  stress  u^n  the  presence  of  delusions  in  comiHiriKon  with  other  indica- 
ons  of  impairment  of  inieltigcnce,  of  all  of  which  failure  of  memory  is  the 
imjiortant.     It  is  nut  to  be  denied  that  in  the  k-nt  marked  forms  of 
eniia  the  question  of  testamentary  capacity  is  often  exceedingly  difficult 
I  determine. 

Dr.  Blandford  observes  that  one  may  ask  one'«.<ielf  whether  the  patient 

jroiild  be  able  to  shift  for  hinu^lf,  to  take  a  lodging  or  house,  to  come  and 

unattended,  or  tu  |uy  his  accounts.     If  not,  he  muxt  t)e  allowed  to  be 

and  of  mind.    But  this  writer  ^oes  on  to  mv  that  the  difliriiUy  n  greatly 

in  the  case  of  belies,  since  many  of  them  do  not  manage  their 

affairs  even  when  they  arc  well. 

The  bodily  health  in  chronic  dementia  is  generally  good  ;  there  is  often 

( tendency  to  curpulenr e,    A  point  on  which  Dr.  Hbndford  lay%  much  «ir«s 

the  im[X)riance  of  being  prepared  for  the  supervention  of  the  various 

eral  diseases  in  caw*  of  this  kind.     Phthisis,  in  particular,  i*  apt  to 

cion  itself  without  the  patient  complaining  of  pain  or  cough  or  anyihing 

The  only  observable  symptonK  may  be  that  he  appears  out  of  sorts, 

■  li«tle«  and  dejected,  and  docs  not  cat  as  he  is  wont.     The  State  of  the 

ppetite  affords  a  better  lest  of  the  condition  of  such  persons  than  any  other. 

there  be  frequent  sickness,  hernia  must  be  thotighi  of;  and  when  the 

rine  dribbles  away,  the  state  of  the  bladder  should  always  be  carefully 

Itched,  lest  it  should  l>ecDmc  ovci-distcndcd. 

The  prognosis  in  chronic    dementia   is   always    unfavorable,  but   the 
iticnt  may  remain   for  many  years  without  .my  alteration    in  his  state, 
ival    10  an    asylum    is   by  no  means  ahsi>iutdy   necessary,  although 
>ns  suffering  under  this  form  of  mental  disease  require  constant  and 
■tchful   care ;   and  when   kept    in    private    house*  they  are  often    sadly 
electfd.     A  good  attendant   may  do  very  much   to  check  dirty  habits. 
Blandford  says  thai  it  is  only  when  the  patient  is  very  far  K"""^.  indeed, 
he  cannot  be  taught  to  relieve  himself  at  regular  inietvals.  and  in  a 
sr  receptacle.     Even  when  consciousness  is  lost,  "  accidents  "  (as  they 
arc  termed)  may  be  made  the  exception,  instead  of  tjeinj;  the  rule.     The 
evention  of  bed  sores  is  another  matter  of  Rrtrai  importance.     Unless  there 
Iwdily  ilti>ess,  the  patient  sliould  never  lie  allowed  to  remain  in  bed  all 
Ijr ;  even  if  he  is  unable  to  vralk,  he  should  be  washed  and  dressed  and 
led  in  an  arm  cliair. 


I  Etiology  pf  Iiuamil^  Generally. --X  l»ave  already  incidentally  referred  to 

:  of  the  causes  of  insanity  ;  fnit  there  are  snme  which  I  have  not  yet  dis- 

•A,     One  of  these  is  hrreditary  trantmitsion.     It*  importance  is  univcr- 

^illy  arknuwicdged,  but  different   observers  have  formed  widely  difTercnt 

^  csiimatCT  of  its  frequency.      It  would  appear  that  about  one-third  of  all 

r 
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some  form  of  roentnl  disorder;  n  proiionion  which  it,  1  briieve,  hifcher  iha 
for  any  oth^r  <:iiiially  cominoii  diMaxe,  <;xc<;i>l  phthisis  and  gout.  Uiit  ihis 
bbyno  meunN  ihi;  limit  of  the  influence  of  inherited  [eiidenciea ;  iiiMUiitjr 
is  aUo  very  apt  la  alwr  itivlf  in  the  mnnhLTK  o(  fai»ilic!t,  where  other 
members  arc  dnink:ird«  oraUcclcd  with  varinux  neiirOHCti,  such  a.-i  c|)ile|My, 
hysteria,  etc.  'I'he  forte  of  iriiiiMnimion  i.i,  of  coiine,  incruited  in  (he 
ofnipring  of  in;irri;igc$  <i{  ronMngiiinily ;  or  when  the  ;xirenU^,  although 
lieli  in  fling  to  difTcrcnt  families,  are  both  di»[iosed  to  nervous  eomjilainis. 
Dr.  SaVagc  ("Ouy't  Hasp.  Rep.,"  xxi,  \>.  70)  mentions  the  case*  of  two 
brothers  iind  .1  »iKlrr.  all  of  whom  bc<*ame  intane,  iheir  ivitents  being,  not 
indeed  mad,  but  both  oT  them  add  and  cxcitnlile.  Oiie  of  the  movl  striking 
instances  tliat  I  have  read  of  in  which  mental  disfj.se  occurred  in  several 
meml>er«  of  the  same  fiimily  is  related  by  Dr.  Blandford  ;  out  of  nine 
brothers  and  sisters  six  shnircd  immislakahle  sign*  of  tinxoiimtnest  of  mind. 
According  lo  Ilailiarger,  ibc  father  of  a  family  is  less  bkeiy  than  the  mother 
to  triiiiMnit  in^a^ily  to  the  children  ;  but  the  former  hands  the  coRipIoint 
down  to  ttoys  and  girls  alike,  whereas  the  latter  more  often  has  danghten 
who  liecomc  inxane  than  sons.  As  might  be  exiwclcd,  children  born  subw- 
quenlly  to  the  occurrence  of  insanity  in  a  [htrent  arc  more  likely  to  be 
attarked  hy  the  disease  than  those  bom  previously.  The  «me  form  of 
mental  ili.seiDe  may  apjiear  in  different  members  of  one  family  in  succession ; 
or  the  fomis  may  be  different.  Aoile  dementia  is  stated  to  be  lew  <jfteD 
trareable  to  inheritance  than  most  other  forms  of  insanity;  and  we  observed 
that  the  ^.tme  is  said  to  be  the  case  with  genend  paralysis.  It  does  not 
appear  that  the  prognosis  is  worse  in  those  rases  of  insimity  in  which  an  in- 
herite<l  predisposition  can  be  found,  than  in  the  rest.  )>r.  Dlandford  at  onj^fl 
nite  says  that  this  is  true  of  first  Bitack-v  ^5 

Some  of  the  points  mentioned  in  the  last  p.ingraph  have  a  bearing  upon 
the  fjiieslion  upon  which  the  medical  atiendant  of  a  family  is  oticn  con- 
sulted, whether  a  i>erson  who  has  a  tendency  to  inwnity  is  justified  in  mar- 
rying. The  answer  lo  such  a  ([ucsiion  must,  of  course,  depend  in  |«n  ojion 
the  strength  of  the  l.iint ;  in  other  words,  upon  the  numbCT  of  relatives  who 
have  been  mad  or  affected  with  other  nervous  disorders,  but  il  also  depend* 
in  part  upon  the  mental  constitution  and  character  of  the  individual  whose 
marriage  is  in  contemplation.  Id  raanv  cases  one  may  have  great  difficulty 
in  arriving  at  a  right  judgment.  'I'he  ooubi  xs  to  whether  conjugal  relations 
should  be  entered  into  is,  of  course,  much  stronger  in  the  cose  of  a  person 
who  has  actually  been  insane.  Dr.  Itlandford  goes  so  far  as  to  say  tluit  no 
woman  who  has  bcuTi  out  of  her  mind  ought  to  marry,  at  least  until  she  has 
pa.sse<l  the  child-bearing  |Kriod.  In  the  case  of  men  hes^ienksleH  pmtliv<.-ly, 
not  only  liecause  the  risk  of  tninsmisMon  lo  the  offspring  is  le»,  but  also 
because  the  probability  of  rclnpM;  is  not  increased  in  a  man  by  miirrit-d  life 
to  the  tame  extent  as  it  is  in  a  woman  under  the  several  conditions  of  sexual 
intcrtour>c,  pregnancy,  and  parturition. 

Among  the  less  obvious  causes  of  insanity,  syfiAi7's  must  not  be  over- 
looked. Dr.  Allhutt  has  related  some  interesting  examples  of  this  ("  IKrif 
Riiiing  Asylum  Rr/f.,"  vol.  iii).  One  is  the  case  of  a  patient,  a  whoUr  and 
a  man  of  the  world,  who  became  harassed  and  deprciccd  by  religious  diffi- 
culties, lie  lay  day  after  day  in  bed,  having  the  Bible  rend  to  him,  and 
reproached  himself  bitterly  on  account  of  former  doubts.  After  a  lit  tic  time 
his  idcsu  underwent  a  change,  and  he  Iwcame  affected  with  horrid  sexual 
delusions.  He  lost  all  energy  and  manliness  of  character,  and  seemed  likely 
10  end  his  days  in  an  asylum.  No  treatment  did  any  good  until  after  three 
or  four  months  the  administration  of  anlisyphililic  remedies  were  com- 
menced, and  in  three  weeks  his  symptoms  were  removed.  Itle  had  slight 
eruptions  at  the  lime,  and  he  had  been  treated  for  secondary  syphilis  two 
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y«an  before.  In  cx%e*  of  th»  kind  the  prcdominsnt  symptoms  sppoir 
gcncralljr  to  [k  (eat,  dvprcfxion  of  spirits,  irritability,  and  melancholy.  I 
nay  no(ic«  in  ihts  place  that  Dr.  Allbutt  also  lays  great  stress  on  the  fre- 
quency with  nhiuh  motit  patients  complain  of  insomnia,  waking  up  night 
riWr  night  after  only  one  or  two  hours'  sleep. 

Idiocy. — In  paning  on  to  consider  (he  diseases  of  the  highest  nnvona 
centres  which  depend  upon  organic  lesions  it  is  natural  thai  one  should 
begin  by  referring  to  cases  in  which  the  affi^ctian  is  a  congenital  defect  and 
ia  which  the  appearances  that  arc  found  after  death  are  due  not  to  ordinary 
morbid  changes  bat  to  arrest  or  perversion  of  development.  Those  in 
whom  Hjch  defccu  are  found  are  commonly  idiots  or  imbeciles,  and  they 
vc  siudicd  chiefly  oy  physicians  who  have  charge  of  asylums  for  this  class 
of  patient'.  It  ts,  however,  a  great  mistake  lo  suppose  that  such  an  insti- 
Itition  as  l^rlswood  receives  only  those  whose  brains  are  congenitally 
imperfect.  A  Large  proportion  of  its  inmates  are  individuals  who  wdc 
onginslly  possessed  of  perfect  intelligence,  but  epilepsy  or  other  disease 
attacked  them  in  infancy  or  early  childhood  and  shattered  their  mental 
mdowments.  Again,  injury  lo  the  foetal  cranium  at  the  time  of  birth, 
whether  from  prolonged  pressure  against  the  maternal  structures,  or  from 
tbcapplication  of  forceps,  is  often  followed  by  failure  of  mind.  l>r.  Crichlon 
Browne  h.is  related  several  instances  of  this  kind  in  the  "  IVat  XiWiitx 
Atylum  Rt^^rti."  All  such  are  commonly  included  under  the  name  of 
idiocy  or  amentia,  but  a  strict  pathology  should  distinguish  ihem  from 
those  of  congcnil.ll  malformation  of  the  brain.  In  some  of  Dr.  Browne's 
cases,  indeed,  great  deformity  of  the  head  was  present,  and  the  cerebrum 
was  doubllc^  altered  in  shape  to  a  corresponding  extent.  But  when  failurt 
of  intelligence  follows  epilepsy  or  some  febrile  disease  in  childhood,  it  is  not 
to  be  expected  that  even  the  slightest  stnictural  change  should  be  found, 

iUiymore  than  in  ordinary  insanity;  such  patients  an,  in  fact,  properlytobe 

gulted  inune  children  rather  than  idiots. 

B^I  am  not  sure  whether  true  congenital  idiury  is  not  3lwa)-s  traceable  lo 

^Wdent  structural  defect  in  the  nervous  centres.  Writers  have  described 
them  as  normal  in  some  cases,  but  I  do  not  feel  confident  that  they  have 
been  careful  to  dtuinguisb  the  other  conditions  under  which  mental  defects 
io  children  may  arise. 

Morbid  Anatomy. — One  of  the  most  remarkable  mal  formations  is  that 
in  which  tlie  brain  is  exceedingly  small,  the  hemispheres  being  particularly 
ill  developed  and  forming  a  very  low  arch.  The  brain  may  nut  weigh  more 
than  eighteen  ounces  in  a  case  of  this  kind,  even  after  adtilt  life  has  been 
reached.  The  size  of  the  head  i.i  n-ry  much  leu  than  normal  in  all  direc- 
tions, even  the  maxillary  bones  lieing  imperfectly  developed.  Such  idiots 
aie  commonly  called  mic-roceph.ilic  ;  they  form  a  tolerably  definite  group, 
•carcely  coniverted  with  tite  rent  by  any  intermediate  links.  The  museum 
of  Guy's  Hospital  contains  a  model  of  the  head  and  of  the  surface  of  the 
brain  from  a  case  of  this  kind.  Theronvolutionsare  seen  to  be  exceedingly 
few  and  ilmfde,  but  hardly,  if  at  all,  smaller  than  in  the  normal  brain. 

In  iome cases,  again, one  hemisphere  is  much  smaller  Chan  the  other;  and 
the  defect  It  not  limited  to  the  convolutions,  but  is  very  marked  in  the  boKil 
ganglia,  and  it  alMi  involves  the  cerebellum  and  the  spinal  cord,  but  on  the 
oppoMteside.  Or  it  may  be  that  particularpurtionsof  the  brain  are  altogether 
absent.  Thtt»  the  up)>er  })ans  of  one  or  both  hemis|)heres  may  be  wanting, 
the  cerebral  sulntante  thinning  off  into  ftn  edge,  above  which  the  meni> 
fanner  form  a  sac  fillnl  with  ccrcbro -Spinal  fluid,  and  continuous  with  the 
lateral  ventricle.  I  onremode  a  post>mortem  ex.imination  in  a  caw  of  this 
ad  at  the  Evelina  Hospital.     Both  sides  of  the  brain  were  affected,  so 
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llial  one  looked  straight  down  upon  the  corpora  striata  and  ihalami  ax 
a^  the  membranes  were  divided.  HlscHI  has  given  the  name  of  paren- 
cephalus  to  this  mai  formation,  which,  however,  Griciinger  believa:  to  be 
due  to  inira-ulerine  disease  rachcrihan  to  a  mere  arrest  of  dert;lu)>incnt.  It 
is  commonly  attended  with  paralysis  and  contraction  of  the  limtM  on  llic  side 
opposite  to  the  affected  side  of  the  brain.  The  cliild  utder  my  care  at  the 
Evelina  Hospital  had  all  its  limbs  cootracted.  But  it  is  remarkable  how 
little  evidence  of  defective  inicltigcqcc  there  is  in  some  of  the  le»  calrcme 
cases  of  this  kind.  I  once  found  the  membranes  of  the  right  hcmi^phert; 
forming  a  cyst  which  contained  a  large  collcclion  of  daid,  an<l  the  tloor  ot 
which  was  a  thin  la^cr  of  brain-matter  roofing  in  the  lateral  ventricle. 
Tlie  patient,  aired  thircy-cight,  had  died  of  an  accident  a  few  hourv  after 
his  admi^ion  into  Guy's  Hospital,  so  that  no  oboertati^is  had  been  made 
as  to  his  intctligen(.«,  but  he  had,  at  any  rate,  eamt-il  his  living  ax  a  labor- 
ing man.  Unl)  a  year  before  a  hasc  had  occurred  at  the  same  hoqiital 
which  the  greater  part  of  one  anterior  lobe  was  hollowed  out  into  a  cavi^ 
measuiiiiij  three  inches  by  two  inches  in  its  diameters,  and  whicli  communf- 
cated  wJih  the  anterior  cornii  of  the  vcnlritle  by  a  smooth  0|iening.  The 
)>atieni.  a  man  aged  seven  ly-scvcn,  had  died  of  an  operation  fur  cancer  of  the 
lip.     He  had  had  no  cerebral  symptoms. 

In  the  former  of  these  two  patients  the  corpus  eallosiira  was  represented 
by  only  a  few  thin  shreds.  That  this  great  commissure  should  have  been 
so  defective  without  the  mental  powers  of  the  individual  being  markedly 
below  the  average  accords  with  the  fact  itiat  Sir  James  Paget  and  others 
have  recorded  cases  in  which  a  large  pah  of  it  ins  wanting,  a|iurt  from  the 
presenile  of  any  other  mal formation ^  but  in  which  no  conatderable  iailnre  of 
intelligence  had  been  observed. 

Another  morbid  change  in  the  brain  which  has  bc«n  found  in  so«ne 
])erauii.><  who  had  been  regarded  as  idiota  is  a  great  enlargement  of  itsuib- 
Niance,  generally  attended  with  induration,  su  thai  it  feel.s  Cough,  like  giiita- 
jierch^j,  ami  <:aiinol  be  broken  down  by  a  stream  of  water  ot  ron^idcrablc 
height.  Tim  is  commonly  designated  hypertropliy  of  the  brain;  but  in  all 
]irotiat>itity  it  is  really  a  diifused  sclerosis,  the  neuroglia  lieing  the  tis'^ne  in 
ii'liicli  an  overgrowth  takes  plate.  Such  a  condition  may  be  a.-aociatcd  with  | 
rirkets,  but  X  do  not  know  whether  thia  is  the  ca»c  when  the  symptoins  ^1 
are  those  of  idiocy.  Hiixig  (Ziemssen's  "  Handbucli,"  xi,  p.  761)  relate^^H 
^a^eK  in  which  it  seemed  to  have  been  caused  by  injuries  to  the  head.  Thfl^l 
skull  is  often  greatly  enlarged  iu  thoe  cases  of  socalkd  "hypertrophy;" 
the  membranes  arc  lirmly  adherent  to  the  bone  and  the  ventricles  have  their 
wulU  flattened  against  one  another  and  are  empty.  The  affection  is  apt  to  be 
mistaken  for  chronic  hydrocephalus. 

In  many  cases  of  idiocy,  indeed,  the  lateral  ventricles  are  rtally  found 
mudi  dilated,  with  thickening  of  the  epcndyma.  But  I  think  it  u  probable 
that  this  condition  is  secondary,  and  has  no  more  cbini  to  be  considered  rhe 
cause  of  the  failure  of  intelligence  than  it  has  to  be  regarded  as  the  cause 
of  epilepsy  or  dementia  when  found  in  a  jieriun  who  had  long  been  subject 
to  cither  uf  these  diseases.  Indeed,  u  very  large  proportion  of  idiots  arc 
subject  Iu  frequently  recurring  epileptic  fits. 

So,  again,  I  think  it  is  most  likely  tliat  unilateral  atrophy  begins  at  one 
spot  in  the  hemisphere,  and  that  the  exien.iivt;  clutigcs  which  ;ire  found  at 
the  autopsy  are  n^ally  resulu  of  the  continued  failure  of  functions  of  all  the 
parts  physiologi<:ally  related  to  the  original  seal  of  di>ca»e.  A  striking 
lHustralionoftliis  principle  is  afforded  by  a  case  of  Dr.  Frederick  Taylor's,  in 
which  I  made  an  autopsy  in  1876.  A  woman,  aged  twenty-seven,  had  had  pa^ 
raly^s  of  her  left  arm  and  leg  from  the  time  when  *hc  was  five  years  of 
having  then  been  attacked  »iih  coiivuUious  after  scarlet  fever.     The 
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I  uiuller  and  tihoricr  than  the  ri};hc ;  the  rinKcm  had  during  life  been 

i)tr*cted,  Uii  in  constant  motion.  I  found  that  the  outer  part  uf  the  tiahi 
MrMtiim  VIM  atro|>hied  and  contained  an  ill-defmed  uivity.  The 
vhote  ri^ht  benib]>here  wai  smaller  in  all  diamcien  than  the  left;  wrhereus 
left  half  of  tiie  cerebellum  vras  smaller  than  the  right.  These  mutit 
entlj:  have  been  secondary  changes  ("Guy's  Hearts,'   x%\\\,  p.  i6). 

By  Vircliow,  on  the  other  hand,  a  theory  has  been  elaborated  in  )freat 
Jl,  according  to  which  premature  tynostustit  uf  parlimlar  sutures  o<  tlie 

iniiim  i.i  the  primary  caune  of  a  variety  of  stnictuisl  defecl-i  in  the  brain. 

Cruvcilhicr  ii  said  to  have  found  all  the  futures  cloKd  in  an  infant  at  tlie 

{C  of  eighteen  monthn;  and,  according  to  Giiesinger,  it  iit  by  no  means 

for  man^  of  the  sutures  to  be  oiaified  in  children  of  three  or  four  >x'ars. 

^hen  (his  ls  the  cane  the  skult  and  brain  mmt  ne(c«<arily  be  smAlf,  and 

iricainger  goes  so  (at  as  to  lay  that  it  is  the  niu^t  common  cniixe  of  micro- 

fthnhit,  the  arrest  of  growth  in  the  bntin  l>eing  a  mechanical  result  i)f  the 
are  on  its  surface.  But  some  microcephidic  idiots  have  all  the  sutures 
open  up  to  the  nonnal  {)erio<l  of  clo&are  or  even  longer,  and  the  theory  in 
qnc^tion  i*  clearly  inupplitable  to  any  cases  in  which  the  cullvuluiiont  are 
of  ili«  natural  sixe,  but  defective  in  number  and  in  complexity.  Moreover, 
it  Kcms  to  me  that  great  caution  u^  required  in  drawing  the  roncluMon  that 
premature  synostosis  is  the  cause  rather  than  the  result  of  stniciural  charges 
in  the  brain.  In  Dr.  Taylor's  ca-se  of  aciiuircd  unilalcial  atrophy,  the 
cranium  was  much  thicker  on  the  alTected  side  than  on  the  opposite  one. 
Aod  anything  which  prevents  the  due  exixinsion  of  a  [lurt  of  ihe  brain  xems 
hkcly  to  l>e  fnlloMcd  by  a  rcwation  of  growth  in  the  curtc3| landing  bones. 
I  have  no  wi*h  to  diipuie  the  correctness  uf  the  opinion  that  |>eculiariiics  in 
the  \hape  of  the  skull  m  different  individuals  of  the  same  race  arc  immediately 
dependent  upon  variations  in  the  order  in  which  tlie  siitum  are  severally 
closed.  Hut  this  appears  to  be  altogether  a  difTerenl  question.  It  is  Admitted 
ih.it  narrowing  of  the  cranium  in  une  direction  is  Tery  commonly  com  pen* 
&iied  fur  by  dilatation  in  an  opposite  direction,  and  that  when  this  occurs  to 
a  suDicicnt  cvlcnt,  the  dcfonnily  Aon  not  interfere  wiih  the  development  of 
the  brain  nor  with  the  integrity  of  its  functions. 

Sym/i/timi. — ITie  <^ymploms  of  idiocy  vary  infinitely  in  degree.  The  cases 
might  be  arranged  in  an  ascending  scale,  the  bollum  of  which  would  come 
Just  above  the  position  of  an  "  anenccphalous"  fcclus,  whose  nervous  centres 
kre  inadeciuaic  to  the  office  of  supporting  ils  independent  existence.  Many 
idiots  are  unable  to  stand,  and  the  power  of  speech  is  entirely  absent  in  all 
the  more  degraded  among  ihcm.  Not  only  is  memory  altogether  wanting, 
bst  they  seem  to  have  no  idea  of  their  own  personality  nor  of  the  existence 
of  an  external  world.  They  have  to  be  fed  and  clothed  and  taken  care  of 
in  every  detail  of  their  lives.  If  food  is  not  regularly  supplied  to  [hem,  ihey 
may  be  unable  to  show  that  they  feel  the  want  of  it  by  any  sign  beyond  a 
general  reitlesness  or  a  grunting  noise.  Those  a  little  higher  in  the  scale 
OMf  move  tlieir  lips  and  hands  in  some  particular  way,  or  weep  until  they 
get  something  to  eat.  A  large  clas^  uilcr  only  monosyllables;  and  many 
of  those  who  learn  the  meaning  of  certain  words  when  used  by  others  attend 
lo  thetn  in  a  son  of  mechanical  way,  without  looking  up  aod  v^iihoul  change 
in  the  exprewon  of  their  faces.  The  power  of  recognizing  the  attendants 
is,  j>erha|ift,  the  next  step  in  the  stale,  and  other  manifestations  of  intelligence 
occur  in  succession  until  a  ;x)int  difiiLuli  to  define  is  reached,  when  ilic  defect 
HMid  to  be  rather  imbecility  than  actual  idiocy.  One  curious  circumstance 
it  thu  those  who  are  exceedingly  deficient  in  all  other  respects  sometimes 
poKeaione  bculty  in  a  very  high  degree  of  perfection.  Thus,  it  is  not  unvom* 
moD  for  idiot»  to  have  u  remarkable  memory  for  places ;  at  Earlswuud  there 
is  K  mott  beaaiiliil  model  of  a  man-of-war,  nude  by  a  person  whose  mcutol 
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cninciiy  was  vezy  unall,  and  who,  tn  partioilaT,  lud  no  idea  of  numt 
Some  clue  to  the  expUnalioii  uf  ihise  iieculiariticK  is  afforded  t>y  a  ca.-<c  of 
Morel'K,  of  a  »|K.-e(*hlew  idiot  who  luul  a  special  gifl  of  playing  on  the  drum  ; 
his  erandfalhcr  had  bc^en  dnim  rnajoi  and  h'n  f*thet  a  drummcT,  while  a 
brolhcT  had  alwa)-s  wished  to  follow  the  name  oc«:u]>utiun. 

Another  remarkable  fact  in  that,  according  to  Griesiiigcr,  the  nijiervenlioii 
of  an  acute  diKeiui*  xiimeiiniex  leads  to  the  display  of  families  until  then 
dormant.  Ni6]M'e  relates  thai  ait  idlol  who  could  only  arliciiUlc  a  few  words 
was  lieixed  with  hydrophobia,  whereupon  he  began  to  s[>cak  fiuently  about  • 
things  which  lud  happened  long  before,  and  of  which  he  had  at  the  lime 
apix-^red  to  take  no  notice. 

The  emotional  tendencies  of  idiois  are  very  different  in  diRerent  CKtes. 
Some  arc  always  ^ay  and  joyful,  with  laujjhing  features  and  good-humored 
eyes;  other*  are  ill  tenijicred  and  mon»c.  Changes  of  tcm|)cr  arc  a|>t  to 
ocrur  in  tliein  without  adequate  (unisv ;  one  idiot  may  show  a  joyful  excite- 
menl  whenever  he  sees  a  piece  of  paper,  amiihtT  may  manire«t  (he  most 
tender  regard  for  one  particular  chihi,  taking  no  notice  of  the  rest.  M.iny 
of  them  ate  iti  the  hahit  of  continually  rc|>ealing  some  special  movement ; 
they  are  always  rocking  themselves,  or  swinging  to  and  fro,  or  shaking  Ihcir 
he-ids,  or  puthng  and  blowing  with  their  mouths.  Grirsingcr  mentions  one. 
idiot  who  wiL*  every  day  and  all  day  long  pushing  a  drswer  in  and  out,  anil 
rattling  two  key*. 

The  sen»ci  of  smell  anil  ta.*-le  are  altogether  wanting  In  many  idiots; 
they  may  eat  nettles  or  exrremcnl.  Their  hearing  is  often  dull,  but  their 
sight  i.1  comparatively  seldom  im|>aired,  although  they  are  very  apt  lo  si^uinl. 
The  cutaneous  sensibility  may  be  very  defective  ;  there  may  even  be  actual 
an,T.Mhetia,  both  for  pain  ami  for  imprewions  of  cold.  I'aralysis  with  con- 
traction oi  one  or  mure  of  the  limlu  is  often  present,  or  ordinary  "club  foot." 
The  sexual  functions  remain  undcitfloped  in  all  the  more  severe  forms  of 
idiocy;  the  genital  organs  iire  small  and  fail  to  undergo  the  changes  in- 
dicaiive  of  puberty;  me'nstnixtion  may  never  occur,  or  not  until  after  llic 
twenticlh  year;  in  exceptional  cases,  however,  the  caiamcnia  arc  normal, 
even  though  the  idiocy  may  be  extreme  in  degn.-«.  The  body  and  limiw 
are  commonly  more  or  leas  stunted.  The  tongue,  on  the  other  hand,  is  apt 
to  be  thick  and  fleshy,  and  Ktliva  may  be  constantly  running  from  the 
mouth.  ■ 

The  less  severe  forms  of  congenital  mental  deficiency  which  rcceivan 
the  name  of  Imliecilily  vary  infinitely  in  degree,  and  can  hardly  receive 
formal  description,  Some  instances  may  be  set  down  to  a  sort  of  retarda- 
tion of  growth:  a  child  twenl;^  years  old  resembles  n  child  of  ten  or 
twelve,  and  so  on.  Awidtious  inslniction  effccW  great  ImprovcnKnt  in 
ca-*cs  of  this  kind.  Others  show  instinctive  Icndenrics  to  mischief,  lying, 
theft,  or  cnicUy,  which  rannoi  be  controlled.  Many  of  these  persons 
arc  weak-minded,  hut  some  can  hardly  be  showD  to  be  dc5cient  in  intclti- 
gcDce,  so  that  they  arc  often  said  to  be  affvcled  with  a  ■'  moral  imbecility." 
They  usually  pais  a  large  [>art  of  their  lives  in  prison,  and,  indeed,  many  of 
them  may  be  said  to  belong  to  the  criminal  classes  by  mhentancc.  Some 
observers  hnvv  laid  stress  on  arching  of  the  palate,  and  on  absence  of  a  free 
lobule  to  the  pinna  of  the  ear.  as  being  important  indications  of  dc^t ' 
development  in  cAses  of  this  kind. 

The  fausfi  of  true  congenital  idiocy  arc  obscure.     It  is  eipccially  apt 
occur  in  the  children  of  parents  who  rhemselvcs  present  neurotic  lcndef>ciesjj 
particularly  if  the  latter  are  blood  relations,  or  of  too  early  or  too  advan<:c 
an  age,  or  intemperate  in  their  habits.     It  is  al^o  fretjueni  in  families  otlie 
members  of  which  arc  stunted,  or  deaf-mutes,  or  epileptic. 

The  ifiagmw't  of  idiocy  is  tisually  easy.     But  cases   occur   in  whic 
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it  is  difficuTt.  pariicrularl)'  within  Ihe  (im  two  year*  of  life.  Very  commonljr 
what  fir^C  xrouM-A  iht.-  {iarrnt!i'  sii.tpicions  i.i  their  fiiidin),-  that  their  diild  does 
not  begin  to  speak  ;  and  I  have  had  an  infant,  obviously  idiotit^  in  an  extreme 
degree,  brought  to  mc  that  I  might  my  whether  or  not  it  wax  tongue-tied, 
requiring  the  frKniim  linguge  to  be  cut  ihrou^fh.  One  mu«t  a.Hlc  whether  it 
takes  notice  of  and  smile*  at  its  mother,  and  whether  it  wenu  to  know  how 
to  grasp  at  anything  i>lac«i  hefure  it.  Another  jjoint  whi<-h  Dr.  West  .sug- 
gests as  worthy  of  attention  is  whether  it  can  support  its  head  projierly.  But 
sometimes  one  acts  wisely  in  not  exprevsing  a  |>ositive  opinion  at  a  linl  viwit. 
It  is  possible  to  attach  too  much  imjiortanre  to  the  fact  that  a  child  does 
not  begin  to  talk,  even  when  a  considerable  time  has  {lassed.  I  have  seen 
A  boy  who  v.-as  .-uiid  to  have  lieen  unahle  to  speak  until  he  wat  seven  years 
old  ;  his  mother  told  mc  that  he  tried  hard,  but  could  not  say  anything  that 
could  be  understood.  But  at  the  age  of  fourteen  he  was  able  to  earn  money 
as  a  painter,  and  was  said  to  be  very  clever  and  sharp  at  his  work,  although 
he  had  not  even  then  learned  to  read  or  write,  and  was  smaller  in  stature 
than  a  yotmger  sister. 

The  prognosis  of  this  diseaK  is,  of  course,  unfavorable,  but  great  improve- 
ment may  be  effected  by  careful  managcnienl.  Many  idiots  who  would  be 
troublesome  and  spitctui  at  home  become  good-tem[)ered  and  obedient  in  an 
asylum,  and  le«rn  much  more  than  would  be  anticipated. 

CttCTiKisM. — In  certain  countries  there  prevails  endcraicallya  form  of 
idiocy  which  is  peculiar  in  being  constantly  araociated  with  certain  remark- 
able peculiarities  of  cMnuil  and  bodily  configuration;  jaibjccb*  of  it  are 
called  "cretins."  That  the  peculiarities  in  question  are  con^lantly  present 
is  not,  indeed,  admitted  by  every  one.  Kven  virchow  «iys  that  he  has  found 
the  skulls  of  notorious  cretins,  or  of  individuals  from  cretinous  localities, 
possessing  all  kinds  of  abnormal  forms.  But  it  ajijx-ars  to  mt-  that  in  all 
probability  they  were  really  common  idiots,  whose  presence  in  such  locali- 
ties was  merely  accidental.  I  do  not  see  how  this  Kup[)osilion  can  be  refuted, 
and  it  is  certain  that  in  the  immense  majority  of  cretins  there  is  a  special 
type  of  cranial  development. 

The  origin  of  the  word  cretin  is  uncertain ;  some  would  derive  it  from 
€hritien,  others  from  a  Komansch  word,  erttira,  of  similar  meaning,  and 
others  from  ertta,  in  allusion  cither  to  the  chalky  complexions  of  those  who 
suffer  from  the  disease  or  to  the  geology  of  the  districts  where  it  prevails, 
which  are  of  calcareous  formation.  The  mental  symptoms  do  not  appear  to 
differ  from  those  of  ordinary  iodicy.  As  in  that  condition,  there  are  all 
degrees  of  defect  of  intelligence.  A  Royal  Commission  on  Cretinism  which 
reported  to  the  Sardinian  Government  in  184S,  divided  those  nffcctcd  with 
il  into  three  classes,  for  which  they  proposed  re»i)ectivcly  the  names  of 
"cretins,"  "semi  critins,"  and  "critincux." 

As  I  have  already  obscrs-ed,  it  is  in  their  bodily  configuration  that  cretins 
differ  from  ordinary  idiots.  Kxcept  in  the  very  slightest  forms,  they  are 
seldom  more  than  four  feet  and  a  half  in  height,  and  often  below  three  feet. 
Tliey  have  large  heads,  especially  in  the  direriion  from  ear  to  ear.  The  fea- 
tures are  broad  and  thick ;  the  eyes  are  wide  apart ;  the  nose  is  very  flat  at 
the  root,  and  spreads  out  enormously  toward  the  alie ;  the  mouth  is  very 
large,  widely  open,  with  thick  lips,  and  allows  the  saliva  to  escape.  The 
forehead  and  cheeks  are  wrinkled  and  the  skin  is  coaree  and  rough,  so  that 
they  liave  always  an  appearance  of  old  age,  A  cretin  twenty  years  old  is 
exactly  like  a  cretin  of  ibrly.  The  hair  comet  low  on  the  forehead  and  ia 
coane  and  bristly.  Cretins  have  narrow  chests,  large  bellies,  crooked  limbs. 
Their  hands  arc  broad  but  short,  with  short  fingers. 

The  observations  of  Virchow  with  regard  to  the  dependence  of  malfor- 
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n»tion<  or  the  cranium  upon  a  too  early  clonirc  of  ibc  satures  Rod 
porunt  application  in  the  case  of  cretinism.  That  great  palhologisi  has.  in 
fuel,  shown  that  all  the  peculiarities  in  the  conliguTation  of  the  skull  aod  bee 
in  tht*  disease  ar«  the  result  of  premature  a»ifi<;aiion  of  the  basilar  process. 
In  a  cretinous  fcetus  he  found  complete  &yQoUo6t&  of  the  bosi^occipital  and 
baAi-^>henoid  Iwnes,  a  continuous  layer  of  diploe  pa^in^  from  one  to  the 
other,  so  ilut  no  trace  of  the  original  separation  coiiid  be  discovered.  The 
b«>i-  and  pre-sphenoid  bones  were  also  fused  together )  t»ut  this  is  less  im- 

C>rtani,  Iwl^um;  their  union  uaially  takes  place  soon  after  binh,  whereas  Ihc 
LMUr  process  and  the  sphenoid  bone  should  renuin  separate  until  at  least 
the  fifteenth  year.  The  conipletion  of  this  "  tribasilar  S}'n<Mio&is  "  (as  Vir- 
chow  talU  it)  ap|>car>  to  be  follou-ed  by  the  ccsoatioD  of  all  further  f;tovth  of 
tlie  luuU  cranii  in  tltc  way  of  enlargenieni  in  an  an tero- posterior  direction. 
It  also  gives  rise  to  a  marked  deformity  in  the  shape  of  the  internal  baae,  the 
most  constant  features  of  which  seem  to  l>e  that  the  lella  turcica  is  very 
narrow,  and  that  the  parts  in  front  of  the  posterior  cUnoid  processes  form  a 
greater  angle  than  nomul  with  the  cli^us  or  basilar  pro<«n.  Virchow  fouiMl 
lltai  the  slope  of  the  clivus  was  unduly  steep  in  one  fietus.  But  at  an  early 
age  a  steep  clivus  is  norma) ;  and  Ni^pce  lias  stated  iluit  in  the  cretitu  whose 
tivdicii  he  examined  thu  part  was  hoiixontal ;  an  oloervation  which  receives 
confirmation  from  a  direction  of  my  own,  to  be  presently  referred  to.  It 
wouhl  therefore  seem  that  the  premature  closure  of  the  >]>heno-occi|Mtal 
suture,  although  it  arrests  growth,  does  not  prevent  the  occurrence  of  some, 
at  least,  of  the  changes  in  the  form  of  the  base  of  tlie  cranium  which  shauki 
take  ]>lai.-e  in  the  yeani  of  childhood. 

laterally,  the  cretinous  ikull  doubtleu  exjnnds  in  its  growth  to  an  ab- 
ROTuul  extent,  so  as  to  com|>en.iate  for  the  defurtcncy  in  its  antero- 
poMerior  diameter.  This  gives  to  tlw  fealuret  of  the  cretin  their  peailiar 
breadth.  The  sunken  appearance  of  the  root  of  the  no>e  is,  I  suppooe,  due 
to  imiierfect  development  of  the  septum  from  dclirient  forward  growth  of 
the  vomer. 

But  if  we  admit  that  the  configuration  of  the  head  and  lace  tn  cretinism 
is  directly  attributable  to  premature  sy1)o^Iou•(  of  the  basal  sutures,  it  oill 
Fcmains  a  question  wheilier  this  throws  aiij-  light  upon  the  artiolo^y  of  the 
disease  as  a  whole.  Some  of  tJit^  j>ectiliari(ies  in  ihc  build  of  the  rest  of  the 
body  may,  iniletd,  ptnsibly  be  due  to  a  similar  interruption  in  the  growth 
of  other  liones.  Thus  Grieiin|cer  suggests  thai  the  shortening  of  the  fingers 
and  other  parts  of  the  limbs  may  depend  on  a  too  early  owilkatton  of  the 
epiphyses  of  the  several  lung  bones.  He  even  hints  thai  from  this  point  of 
view  cretinism  may  be  regarded  as  the  antithcws  of  rickets. 

The  impniiance  of  such  speculations,  ho«-cver,  it  trifling  in  comparison 
with  another  (|iicstion  which  must  now  be  discussed,  namely,  that  of  the 
very  close  relation  which  exi^U  Ivclwcvn  endemic  goitre  and  creliniun.  In 
this  country  as  well  as  in  others,  goitre  prevails  tn  many  districts  in  which 
endemic  cretinism  is  not  met  with.  Indeed,  so  &ir  as  I  am  aware,  there  is 
no  place  in  England  in  which  the  latter  diM-a.-«eh3se^-CTl>een  observed,  except 
in  the  village  of  Chiselbo rough  inSomcrsel.^hire;  and  L>r.  Pcthcrton,  whom 
1847  {Minted  out  its  presence  there,  tells  ine  that  il  ha*  since  almost  died  out. 
On  the  other  hand,  I  believe  tliat  there  is  no  diNirirt  in  the  world  in  which 
endemic  cretinism  occurs  in  which  goitre  do»  not  likewise  prevail,  .^gain, 
it  has  been  noticed  that  when  a  family  migrates  intu  a  place  where  ll>e  two 
diseases  are  both  met  with,  gottn;  is  lirM  >Ievelo]K:d  in  them  ;  it  Li  only  in  the 
second  or  third  generation  llui  cretins  iirc>entthem»elves.  These  facts  at  once 
suggest  the  conclusion  that,  both  disca.->es  depending  upon  a  common  cause, 
the  former  arises  where  it  hat  lieen  in  operation  for  a  shurtcr  time  or  with 
less  intensity,  the  latter  when  it  has  been  in  operation  for  a  longer  time  or 
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with  gTCatrr  LDtcDsity.  We  should  therefore  expect  that  individual  crelins 
KJioiild  have  a  goitre  of  the  largt-sl  sIm.  But  observation  shou-s  that  this 
is  not  the  case.  Many  of  the  wore!  cretins  have  no  goitre  at  all.  According 
to  the  Report  of  the  Sardinian  Commiwion,  goitre  is  abwnt  in  one-third  of 
the  cases  of  ciclinism.  Virchovr  has,  indeed,  pointed  out  that  cretins  have 
such  thick  necks  that  consideralile  enlargement  of  the  thyroid  may  exist 
without  being  Doticcd.  But  this  docs  little  or  nothing  to  remove  the 
difficulty. 

.^ni^V  Cretmhm. — Now,  it  is  a  most  remarkable  circumstance  that  in 
England  a  form  of  cretinism  sometimes  occurs  which  also  bears  a  close  rela- 
tion to  alTections  of  the  thyroid  body,  but  which  is  not  peculiar  to  one  part 
of  the  country  rather  than  to  others,  in  papers  in  the  " Medieo-Ckintrgieai 
Transoffiant  "  (i&Ti)ind  the  "  J'athffUgieal  TrantattwHt  "  (i874)Ihave 
tcrmrd  it  Sporadic  Cretinism,  In  this  form  of  the  disease  there  seems  never 
to  be  a  large  goitre,  but  sometimes  a  slight  swelling  can  be  detected  ;  or,  as 
in  the  case  of  a  boy  who  came  to  mc  from  Halden,  in  Kent,  a  near  relation 
(in  that  instance  a  sister)  may  have  goitre.  In  the  great  majority  of  cases, 
however,  the  thyroid  body,  so  fir  from  being  enlarged,  is  entirely  absent, 
no  trace  of  it  being  discoverable  on  dissection.  This  fact  was  first  pointed 
out  by  Mr.  Cutling  in  1850.  In  almost  every  other  respect  sporadic  cre- 
tinism is  identical  with  that  which  is  endemic.  Some  of  the  ^gurcs  which 
illustrate  my  communications  on  the  subject  (figs.  I  and  3,  Plate  III, 
■■  AM.-CAir.  Tram."  liv,  and  fig.  1,  pi.  xii,  "  Palk.  Tfam."  xxv)  show 
how  close  is  the  rucmblancc  between  the  two  diseases  in  their  general  char* 
acteis.  Among  the  patients  affected  with  sporadic  cretinism  that  I  haveseen, 
one,  at  the  age  of  sixteen  years  and  a  half.was  only  two  feet  eight  inches  high; 
another  when  twenty  years  old  was  only  two  feet  four  inches  high.  They 
have  the  same  broad,  short  hands  and  short  fiogets,  the  same  dry  hair,  the 
same  rough,  st^urfy  skin.  Their  heads  arc  large  and  broad ;  their  noses  are 
ftai  at  the  root,  so  that  the  distance  between  the  eyes  is  increased  j  their 
mouths  arc  large  and  gapinjf,  with  thick  lips.  In  the  only  case  in  which  I 
have  had  an  opportunity  of  seeing  an  autopsy  (it  was  through  the  kindoesa 
of  Dr.  Grabham,  of  Earlswood)  the  base  of  the  skull  was  much  altered  in 
shape ;  the  posterior  clinoid  processes  were  at  a  much  higher  level  than  the 
anterior,  and  the  sella  turt-ica  was  exceedingly  narrow.  The  clivus  was  hori- 
zontal, and  the  position  seemctl  10  be  part  of  a  general  elevation  of  the  occi- 
pital bone  in  relation  with  the  other  hones,  for  the  cerebellar  foasw  were  ex- 
ceedingly shallow.  The  line  of  union  between  the  sphenoid  and  the  occipital 
bones  could  no  longer  be  traced,  but  as  the  patient  was  twenty-one  years  old 
at  the  time  of  death  this,  of  course,  had  no  significance. 

The  intelliftenne  of  those  who  arc  affected  with  sporadic  cretinism  is  ordi- 
narily very  imperfect,  and  many  of  them  present  an  extreme  decree  of 
idiocy,  bemg  even  deprived  of  the  power  of  speech.  Their  disposition  is 
generally  mild  and  tranquil.  In  this  tcsjiect  they  seem  to  differ  from  the 
subjects  of  the  endemic  disease ;  for  Griesinger  says  that  the  latter  seldom 
present  any  agreeable  traits  of  <:hara(-ter ;  they  are  unsociable  and  repttgnant 
to  each  other.  Probably,  however,  much  depends  on  the  conditions  under 
which  such  patients  are  placed,  and  the  amount  of  care  and  interest  bestowed 
upon  them. 

One  of  the  most  curious  features  of  sporadic  cretinism  has  still  to  be  men- 
tioned. It  consists  in  the  presence  on  each  side  of  tlie  neck  in  the  "  poxte- 
[ior  triangle,"  outside  the  xterno-ma.ttoid  muscle,  of  a  soft,  lobiilaied,  mov- 
able tumor.  This  un  di^ieciion  is  found  to  consist  entirely  of  adipo*e  tiMuc, 
which,  however,  nvay  differ  a  little  from  the  rest  of  the  subcutaneous  lat 
in  appearance,  being  of  a  pinker  color.  In  one  of  my  cases,  these  mpra- 
clavicular  swellings  were  much  larger  than  hcn'j  eggs.     Their  »i«  seems  to 
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be  influenced  to  some  extent  b^  lh«  state  of  the  eenenl  health.  In  a  rase 
of  Dr.  Fletcher  Beach's  (•'  Paih.  Trans.,"  xxv)  they  were  well  marked  when 
the  i»iteiit  fir&t  came  under  obscnation,  but  disappeared  entirely  l>efore 
death,  which  was  otuwd  by  exhaustion  after  proiracied  diarrhcea.  It  there^ 
fore  Neems  possible  that  the  poverty  and  unfavorable  hy([ie»tc  influences 
under  whi<rh  the  subjects  of  endemic  cretinism  labor  mijiht  prevent  the  for- 
mation of  Miptaclavkubr  tumors  in  that  form  of  the  diaea^,  even  if  they 
would  uthervrise  make  their  appearance.  It  is,  at  any  rate,  certain  that  their 
presence  has  not  yet  been  noted,  unicis  a  reference  to  them  Ls  inthidcd  in  a 
remark  of  Virchow's  to  the  effect  that  tliere  is  sometimes  a  larce  develop- 
ment uf  Hubcutaneous  fat  in  cretins,  with  leucophleematic  swelling  of  the 
external  soft  parts.  Is  it  possible  that  Icsa  skilled  otnervcn  have  con- 
founded  them  with  the  goitre? 

However  thb  may  be,  it  would,  I  think,  be  allo^her  prematiire  to  con- 
clude that  an  absolute  distinction  between  «>poradic  and  endemic  rrelinixm 
is  afforded  by  the  presence  of  those  fatty  tumors  which  (1  may  inridentally 
remark)  are  sometimes  found  slightly  developed  in  adults  who  otherwiM; 
a^tpear  to  be  in  good  health.  And,  if  the  two  forms  of  cretinism  are  in  any 
W3y  related  to  one  another,  wc  have  a  right  to  expect  that  the  sporadic  cases 
should  throw  great  light  upon  the  obscure  pathology  of  the  eivdemic  disease. 
Now,  I  have  failed  lo  trace  sporadic  cretinism  to  any  external  cause.  Dr. 
Langdon  Down  has  suggested  that  it  is  due  to  alcoholic  intoxication  on  the 

Eart  of  one  of  the  parents  at  the  time  of  procreation.  None  of  my  coses. 
Dwever,  lend  any  support  to  such  a  theory.  I  have  more  than  once  seen  it 
in  several  children  of  the  same  parents.  ThiLs  I  know  of  a  family  of  twelve, 
three  of  whom  are  cretins  of  an  extreme  type,  while  tlie  rest  are  healthy, 
and  one  has  rowed  in  an  Oxford  and  Cambridge  boat  race.  They  were  all 
born  in  London,  and  their  parents  are  in  comfortable  circiimstanres.  I'he 
disease  probably  began  to  develop  itself  in  them  from  the  linte  of-birth. 
But  one  of  wy  cases  of  sporadic  cretinism  was  that  of  a  girl,  who  wu  staled 
by  her  relations  to  have  been  perfectly  healthy  until  ^e  was  eight  years  old, 
wiien  she  fell  ill  with  what  was  supposed  to  be  a  second  attoick  of  measles, 
and  kept  her  bed  for  a  fortnight.  After  her  recovery  her  physical  develop- 
ment underwent  a  remarkable  change.  Her  featum  were  previously  well 
formed  ;  they  now  acquired  the  cretinous  configuration.  Her  hair,  once  block 
and  abundant,  became  light-colored,  dry,  eiisp,  and  rei)'  scanty.  She  ceaf«d 
to  grow ;  at  the  age  of  sixteen  and  thre«.ouaTtcr  years  she  was  only  four 
feet  one  inch  in  height.  Her  hands  and  feet  were  of  about  the  siie  of  \ 
child  six  or  seven  years  old.  She  liad  a  fatty  tumor  of  the  sii«  of  ■ 
hen's  egg  above  each  clavicle ;  and  no  trace  of  the  thyroid  body  coulcl  be 
discovered  in  front  of  the  trachea. 

This  case  is  very  difficult  of  explanation.  But,  taken  with  the  Gut  ihM 
the  thyroid  body  is  congeuitally  absent  in  so  many  crctin.i,  it  certainty 
suggests  the  idea  that  the  febrile  illness  at  the  age  of  eight  years  led  in 
some  way  to  atrophy  of  tliat  organ,  and  that  this  was  the  cause  of  ihe 
tu|>ervention  of  the  cretinous  sute.    I  believe  that  deficiency  of  the  thyroid 

body  has  never  been  observed  in  penons  who  were  not  cretins.    An  obvious 

inference  is  that  its  presence  may  be  protective  against  Ibc  occurrence  of 
cretinism ;  and,  if  goitre  be  to  any  extent  a  true  hypertrophy,  that  the 
enlargement  of  the  gland  may  pro  latttoxnc  to  aognient  the  protective 

influence. 
Thus  I  think  that  the  true  relation  of  goitre  to  cretinism  is  that  they  arc 

antagoDistic  effects  of  the  same  unknown  cause.  This  theory,  which  1 
stuweated  in  i8;i,  seems  to  me  to  meet  all  the  difficulties  of  the  question — 

difficulties  which  are  so  great  thst  some  writers  have  abmlutely  refused  lo 
admit  that  the  two  diseases  were  in  any  way  connected  with  one  another. 
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xcept  .IS  a  maticr  of  coiaodcaefci    As  1 1 
rhcn  ih«  cause  begins  w  ad,  or  actt  wkl 
goitre.     Bai  if  it  ictft  «tt  fiat  a* 
siu,  it  at  length  prodiioc*  i 
e  of  goitre  ' 
thyroid  1 

in  it,  by  which  it  ■&  pmqOed  bom 
operatioa  of  the  noibific  agi 
eiittied  in  i  bmily  for  ivo  or  tv 
bod}'  tiuy  undergo  dcteriomiaa 
The  likelihood  of  the  ocamnoe  of  »A 
augmented  by  the  coDsideratiaa  liiai  aO 
b  prevalent  tend  to  oadergo 
L  Accord  inj;  to  the  Sudtnian 
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I  ftKBchaa 

ot  tketbvToid 

oC  the  sDccecoiaf  gnecaDcA* 

loQi  <if  g<i^CT^tiofl  tt  pcrtiapa 

0  ia  wtedi  advuced  oetliu^B 

■shn  a  ^'B'7  ^^  yean. 

it  it  nR  far  BBj  faailj  iniding 

If  it  wen  Dot  far  imaim- 

eterioration  of  stracture  la  the  thyroid  bodr'sB  I  have  wppoied  lo  occar 

ilder  these  circumsuocei  wgald.  of  coane,  btot  ttHI  Bore  the  de«ehip> 

ept  of  cretinifkin,  aceardiag  to  the  theory  rticfa  1   hare  veatatcd  ta 

And  I  believe  it  b  fcoitaatlT  tbe  one  that  bi^  goitres  ate 

nt  in  the  non-cretiaoiH  brothars  aad  Mten  of  tfaoae  oetist  who  Aon* 

Klre»  have  no  goiltes,  or  onljr  anall  ooet. 

I   have   fva  raentioiwd  a  aw  in  which  iporadic   ciettaiim  derdoped 
itikelf  at  eight  yeani  of  age.     Eodftpic  cxctintga  u  doc  known  to  coounence 
,  ao  late  as  thit. 

Sir  WUtiam  Gutl.  bomrver,  haadcKxibed  ("  Trami.  CX».  S^.,"  vol.  rii)a 
remarkable  condiitoo  which  be  term  mnlMM^,  and  which  occtux  ia 
ill  women.  It  Ls  chancleriied  hjr  a  change  ta  the  Icaiims,  which  become 
and  lUitennl.ihc  eyo  appearing  OBdaljr  wide  apart,  and  tbe  als 
[  being  thick,  the  lipi  laigc,  the  co«UMCtive  time  below  the  eyes  loose  and 
led,  and  that  umler  the  jaws  and  ia  the  iMck  heavy,  thick,  aad  thrown 
ito  fold*.  The  tongae  is  large,  to  as  to  inietfere  with  tlw  wearing  of 
'  false  teeth,  and  even  to  embairtK  the  aniculation.  The  hands  arc  broad 
and  spdc-likc.  The  texture  of  the  tkio  is  snooth  and  fine,  and  it  is  of  a 
delicate.  Tose-piiq>le  color.  At  tbi  fUK  tiate  the  dbposilioD  of  the  patient 
undergoes  an  alteration,  activity  Bid  iaqoisitireneSB  of  nund  giving  place  to 
a  gentle,  placid  indifference  and  Uaguor.  Through  the  kindnes  of  l>r. 
Wilks  I  have  seen  one  very  remarkable  case  of  ihii  kind.  It  occurred  in  A 
_  lady  who  H-as  at  one  time  fairly  well  looking,  although  not,  perhaps, 
adsomc.  Her  features  undcracni  a  most  extraordinary  change,  and  «he 
Itiecamc  so  hideous  that  the  boyf  shouted  at  her  when  she  showed  herself  ia 
streets.  Her  face  became  elongated  ;  and  her  nose,  lips,  and  mouth 
:cnormaas.  There  was  not  the  slightest  infiltration  or  hardening  of 
skin  or  subcutaneous  tissue.  She  also  had  anuurosis,  but  this  was 
ips  an  independent  aficciion.* 

[Since  the  above  lines  were  written  by  Dr.  Fagge,  several  additional 
esses  of  this  remarkable  affection  have  been  recorded.  I  had  one  very 
unking  case  in  a  woman  under  my  care  in  Guy's  Hospital.  She  hud  the 
coarse,  scanty  hair,  the  ullow  complexion  with  spots  of  bright  red  on  the 
cheeks,  looking  as  if  she  painted,  the  subconjunctival  cedema.  the  broad 

*  [Dr.  Wilfct  hax  kindly  InforiDcd  me.  In  unwet  to  inquiry  u  to  the  Nquel  of  Ihtt  «**>, 
ibt  ihc  nti«iU  wu  twm|ir.cig^  yean  oltl,  had  luffered  ftuni  ncanli^lA,  knd  gnduiUy 
twfiiiir  NinJ.  tf «r  r<«tiirc*  vvre  ivoUen.  Bad  her  Iktnd*  could  not  be  iut«>l  *  iih  ordiuiy 
Shr  a*d,  after  «l&  Tean,  ■■  oHruioM."  bnl  m  a  dlitance  Gran  t»*n,  to  UuU  ibci* 
BO  aocofity.    Th«  luiii*  did  not  coniain  albumen. — En.] 
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clumsy  bands,  Ibkk  blubbvr  IJpK,  slowness  in  answering,  and  trancjiir 
temper.  Tbc  contravi  with  .1  pholouraph  inkcn  ten  years  berorc  was  most 
remarkable.  Tboiigb  the  "  bladders  under  tlw  eyes  looked  ready  to  burst, 
acupuiK  (urc  failed  to  bring  out  a  drop  of  srruin.  Sitnibr  cases  have 
l)een  carefully  recorded  by  Dr.  Ord  ("  J/^rf.-CA/V.  Trams."  1878.  "  Oin, 
Tram.,"  xiii,  1880).  by  Dr.  Uyec  DiKkworth  (**  Ctin.  Trans.."  xiii,  1880), 
by  Dr.  Cavafy  ("  Clin.  Trans.,"  xv,  1881),  1>>- Dr.  Drcwilt(CA*«.  Tram." 
xvii,  1884),  and  olhcts.  In  the  first  of  these  Dr.  C.  Charles  foand  excess  of 
mucin  in  the  adematoH*liwnes.ifter death,  whence  Ihc name"  myxccdcOMl" 
ha&  been  propoKd  for  this  remarkable  cretinoid  condition  in  adults. 

Two  important  experimental  facts  have  added  to  those  recognized  and 
described  by  Sir  William  Gull  in  1873.  l^rof.  Kochcr,  of  Bcme.  has  found 
that  after  removal  of  the  thyroid  for  goitre  (so  common  in  Switzerland)  a 
condition  gradual)ysupcr\-eneswhich  mtKhresemblcsaduttcretinbin.  Profl 
Horatey,  of  the  Biown  Institution,  University  of  London,  has  produced, 
by  the  removal  of  the  thyroid  in  monkeys,  a  state  which  in  other  fymjtioms 
resembles  "myxccdcma,"  and  particularly  in  the  Urge  increase  of  mucin  in 
ihc  tissues.  Sec  his  lectures  reported  in  the  "Brit.  Mtd.Jmm."  Janu- 
ary, 1885.] 


AFFECTIONS  OF  THE  NERVOUS  SYSTEM  PRO- 
DUCED BY  POISONS  AND  BY  HEAT. 
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Plumbism— Mercurial  Tremors. 

Alcoholic  Poisoning — tuRoNit :  tkeuors,  pains,  etc, — treatmknt. — 

AC(-rE:      DELIKIL-M    A     POTU — TREATMENT     BV     NARCOTICS — BV     PURGES — 
URIN'K   AMI)    PUlJiE. 

Heat-Stroke  —  cardiac  and   cerebro-spinal   forms — mortautv — se- 

yUKL.t— OIAGNOSI S — ^TR  EATM  E  N  1'. 

Mf.rcuxiai.  Trp.moh. — Resides  IcuJ,  of  which  the  tftaiu  have  been 
dexTibed  aliove  (p.  463),  merrtiry  >s  anothiir  poiion  whnw  coniiTiiied 
ietioii  upon  ihe  nc^rvuiK  centres  is  Cii|Ml>le  of  giving  rise  to  crruin  (Krciiliar 
and  wfll-m;irkfd  cffvcis,  vrhicli  are  (onimmily  included  under  the  name  of 
Mercurial  Ttcmor.  The  work  people  ex|)(»cd  lo  this  afTeciion  have  railed 
it  "the  tremble*."  It  is  at  present  so  rarely  seen  in  Kngland  that  a  brief 
dexcripiion  or  it  will  suffice. 

The  first  thing  which  a  man  notices  when  he  is  beginning  to  suffer  froni 
mercurial  tremor,  is  that  he  is  no  longer  sure  of  his  arms  and  hands.  So 
soon  3k^  he  attempts  to  take  hold  of  anything  they  shake.  After  a  time 
every  effort  leads  to  jerking  movements.  When  his  arm  i*  bent  it  is  not 
by  a  continuous  motion,  but  by  fits  and  starts,  His  hand  cannot  be  directed 
with  |)recision  to  any  ohjecl,  but  is  thrown  to  one  or  the  other  side  of  it ; 
when  he  has  even  gni^iicd  a  thing  he  is  often  unable  to  let  it  go.  I'resenlly 
the  lower  Iimb«are  affected  ;  he  may  have  to  be  led,  and  when  he  walks  his 
limlis  may  Iremble  and  dance  about,  so  that  (as  Sir  Thomas  Wat-mn  ww) 
they  look  as  if  hung  iijion  wires.  Hi*  tongue  may  become  tremulous,  his 
ajieec'h  may  lie  hurried,  jerking  (or  starratei)  and  at  length  unintelligible; 
this  last  symptom  lonstiiults  what  has  been  termed  puUitmut  mtrturialis. 
When  the  tremor  has  once  l>cen  excited  by  exertion  or  emotion,  the  man 
himself  is  unable  for  a  time  to  stop  it.  but  if  he  remains  ijuiet  for  a  little 
while  it  pastes  off,  and  docs  not  return  until  he  has  to  make  some  fresh  effort. 
Getting  some  other  person  to  grasp  the  affected  limbs  sometimes  controls 
their  movements. 

The  commencement  of  mercurial  tremor  is  generally  gradual,  but  some- 
times it  is  sudden,  and  3  fit  of  passion  has  seemed  to  act  as  an  immediate 
exciting  cause  of  it.  It  Is  said  to  be  more  apt  to  occur  in  the  cold  and  damp 
weather  of  winter  than  at  other  seasons. 

Ivi  might  be  expected,  salivation  of^en  accompaniet  the  more  severe  forms 
of  mercurial  tremor.  The  teeth  become  loose,  the  gums  are  ulcerated,  the 
brcaih  is  fetid.  The  patient  grows  weak,  anaimic  and  thin.  Mis  teeth  arc 
s.-iid  to  become  black,  and  his  skin  has  been  described  as  ac4]uiring  a  remark- 
able brown  hue.  After  a  time  he  may  begin  to  suffer  from  headache  and 
loss  of  memory,  he  may  become  delirious  and  at  length  comatose,  and  in  this 
way  the  disease  may  terminate  fatally. 

The  discise,  in  fact,  lends  to  advance  so  long  as  the  patient  remain* 
exposed  to  the  influence  of  the  poison,  but  when  he  is  withdrawn  from  it  the 
tremor  commonly  subsides  in  two  or  three  months.  Sometimes,  howrcver, 
the  recover)'  is  incomplete,  the  upjier  limbs  being  those  which  arc  most  apt 
to  remain  shaky.  Relapses  -ire  frequent,  and  each  successire  attack  is 
commonly  more  severe  than  ibc  previous  oaes. 
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The  workers  in  quicksilver  mines — in  which  the  ore  is  exposed  to  heat' 
are  *«d  to  suffer  severely  from  mercurial  tremor.     Formcri)'  it  was  commi 
enough  in  this  country  among  "  water -gilders,"  who  employ  for  gildins 
amalgam  of  mercury  and  Roid,  from  which  the  volatile  metal  is  expelled 
the  action  of  a  charcoal  fire,     Bm  xratcr -gilding  is  now  almost  opened* 
by  elet  I  to  plating.    Another  occupation  in  which  mercury  is  used  exleiudve 
is  that  of  "silvering"  mirrors;  this,  howc%'er.  comparatively  aeldum  gt\-( 
rise  to  the  tremor,  probably  because  ihe  quantity  of  metal  volatilised  tx  bt 
small,  since  heat  is  not  employed.    Bm  mercury  does  give  off  vapor  to  tmni 
extent,  even  al  68°  or  70°,  so  that  it  is  not  impossible  for  the  disease  to  iho 
itself  in  those  who  have  to  deal  with  the  metal  at  ordinary  temperatures  an 
under  conditions  which  would  seem  to  expose  them  very  little  to  its  actiat 
In  1864  a  man  suffering  from  an  extreme  form  of  mercurial  tremor  w| 
admitted  into  Guy's  Hospital,  under  Dr.  Rccs.    He  had  merely  lieen  engage 
in  pafkiHj;  up  skins  which  had  been  previously  washed  with  an  acid  koIuIio 
of  mercury.     He  said  that  he  had  at  one  time  been  salivated,  but  soi 
doubt  would,  perhaps,  have  remained  as  to  the  cause  of  his  sympiomK,  whi 
terminated  fatally,  had  not  Dr.  A.  S.  Taylor  succeeded  in  obuinin^  mcrcu: 
from  the  kidneys,  and  (in  smaller  quantities)  from  the  brain  and  liver.  Tt 
man  had  worked  at  his  occupation  for  three  years  before  he  l>eg!in  to  suffi 
to  any  considerable  extent.     It  is  gencraily  said  that  a  time  varying  fro4 
two  to  twenty-five  years  from  the  dale  of  first  exposure  to  the  action  of  \\i( 
poiion  is  required  for  the  production  of  mercurial  tremor.     Sir  Thom^ 
WaI»on  relates  the  case  of  a  man  who  had  been  a  waicr-gilder  for  scveiitea 
years  before  he  was  attacked.  i 

Tliere  is  reason  to  believe  that  the  disease  is  sometimes  due  not  to  tU 
inhalation  of  mercury,  but  to  its  absorvtton  by  the  skio.  Dr.  hlapotha 
states  that  the  anatomy  porter  of  the  Irish  Collejfe  of  Surgeons,  who  nt  onj 
time  rubbed  enormous  quantities  of  mercury  into  the  bodies  of  perton 
affecied  with  syphilis,  was  for  thirty  years  subject  to  men-iirial  Klammerini 
Even  the  inicrnal  admin i.stntt ion  of  this  remedy  has  been  known  to  cs 
tremor  in  thooe  who  have  taken  it  fur  a  very  long  time. 

The  dia(,-iiosts  of  mernirial  tremor  is  very  easv,  except  in  cases  nich 
thai  which  occurred  in  1864  in  Guy's  Hospital,  m  whtrh  the  patient  mtgli 
be  unaware  that  he  waa  exposed  to  the  action  of  the  metal.  In  its  cnrlic 
stages  it  is  liable  to  be  mistaken  for  (laralysis  agitans ;  in  its  later  periods  foJ 
chorea.  Ansiie("Zit«<'f/,"  1873,  i,  p.  734}  mentions  the  case  of  a  nunwhd 
wax  supposed  to  have  died  of  delirium  tremens,  until  it  was  anerwartl 
diu^overed  that  in  his  trade  he  had  been  inhaling  the  fumes  of  the  acid 
nitrate  of  mercury.  I 

Much  has  been  done  to  prevent  the  occurrence  of  this  disease  in  thoH 
whose  occupations  would  otherwise  expose  them  to  it.  The  work.thops  an 
freely  ventilated  and  provided  nitli  flues  or  chimneys.  In  some  places  i 
has  been  found  practicable  to  interpose  a  glass  screen  between  the  upper  pari 
of  the  workman's  body  and  the  lire  by  which  the  mercurial  vapor  n  set  frceJ 
Personal  cleanliness,  frequent  ablutions,  and  .ivoiding  taking  food  in  ihj 
room  where  the  o-ork  is  carried  on,  are  le^anled  a^  very  im[x>nanl ;  and  it  u 
said  that  attsieniiousnes!,  in  the  use  of  alcoholic  slimulaiitK  exerts  a  beneficial 
influence,  though  there  may  be  a  doubt  whether  the  effects  of  intcmpcranc^ 
have  l)een  isolated  from  those  of  Other  careless  lubits,  which,  would  be  a 
to  prevail  in  conjunction  with  it. 

Like  other  forms  of  tremor,  that  which  is  caused  by  mercgry  is  oftci 
diminished  for  the  time  by  a  slan  of  wine  or  of  some  other  stimulant.  Sc 
Thfrinas  Watson's  patient  said  that  when  the  diM^xsc  vras  first  coming  01 
he  found  himself  unable  to  get  up  stairs  to  his  work  until  he  had  taken  h. 
a  quartern  of  gin. 
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Among  medicina  iodide  of  potaisium  appears  to  be  the  most  useful.  It 
was  !Mjg{;e>tetl  l>y  Mciacus  on  the  some  theory  m  for  chronic  lead  poiMninj;, 
and  HMfcury  ha>  been  aid  to  have  been  detected  in  the  urine  while  it  was 
being  lakA.  Sudorific  remedies  have  been  recommended,  but  Sir  Tlioiiias 
Wntaon  sajn  that  he  found  tonics,  and  particularly  iron,  more  useful  Uuui 
any  other  drug»  in  the  case  which  he  relates.  Anstie  found  cod-liver  oil 
very  useful  in  leveral  cases.  Sir  William  Gull  some  years  aga  recorded  an 
nee  in  which  electricity  appeared  to  be  benelicial,  Hpurka  being  taken 
I  the  spine. 

Alcokoukm. — Until  recently  the  action  of  alcohol  upon  the  nervous 
atres  was  commonly  NU{i|H>M;d  to  consist  mainly  in  the  production  of  an 
Jte  diseiu^e  which,  from  two  of  its  principal  sympumit,  wo-i  r^illot  delirium 
aens.  Hut  it  is  now  known  that  a  long-roniinucd  ^tate  of  ill  health  is  of 
ir  more  fu-qiicnt  occurrence,  and  for  this  the  name  of  chronic  alcoholiiiin 
;  come  into  general  use. 

Ckronif  Ak^^c  Peitomng. — Among  the  symptpms  the  most  imgionant 
i  muH^ular  tremor.  ThU  is  more  commonly  noticed  in  the  hands  which 
unscrady  and  shake;  l)ut  AnMic  found  that  in  a  majority  of  ca.'tes  the 
vcr  limbs  were  in  reality  .ilTcrtcd  before  the  tipper.  The  man  is  often  able, 
first,  to  contr«l  the  movcmenU  hy  an  effort  of  the  will.  They  are  gen* 
ally  more  tioublc«omc  in  the  morning  than  at  any  other  part  of  the  day, 
d  they  may  render  him  unable  to  do  any  work  requiring  nicety  of  manual 
Jjustment,  until  he  has  taken  a  dram,  or  eaten  tome  food,  by  which  for  a 
itoe  they  arc  removed.  Even  before  marked  tremor  occurs,  the  action  of 
cohol  n  sometimes  manifested  by  a  peculiar  restlessness  ;  the  limbs  are  apt 
start  involuntarily  and  cannot  be  kept  quiet  except  by  an  effort  of  alien- 
m.  At  the  same  lime  there  is  an  irritable  condition  of  the  mind  ;  the 
Itent,  even  if  he  feels  drowsy  when  he  goes  to  bed,  cannot  sleep,  but  keept 
gming  from  side  to  side. 
At  a  somewhat  later  stage,  olhcr  cerebral  sympwms  develop  themselves. 
Lnstie  sficaksof  a  buuing  or  rushing  sound  in  the  cars  as  very  common  ; 
ad  with  it  there  is  often  a  dull,  diffuacd  headache.  Muscie  voliianies  are 
ED  noticed  and  complained  of.  Flashes  of  li^'ht  may  seem  to  pass  before 
_eye3,  especially  at  night,  just  when  the  patient  is  dropping  off  to  sleep. 
Diary  attacks  of  vertigo  may  often  occur, 
intellectual  and  moral  powers  afterward  become  impaired.  All 
lainiy  of  purpose  b  lost;  as  Anstie  says,  there  is  a  mental  inquietude 
rhich  makes  it  impossible  for  the  patient  to  settle  down  to  any  ordinary 
occ»|ution  or  to  complete  the  la&ks  he  may  begin.  He  often  has  a  vague 
Icding  of  drud  for  which  he  cannot  account ;  or  he  may  become  the  subject 
of  tome  deluuon,  such  as  that  an  enemy  is  lying  in  wait  to  inflict  an  injury 
upon  him.  Anstie  mentions,  asanother  symptom,  that  the  patient  oRen  has 
a  vivid  apprehension  that  he  is  in  danger  of  falling  down  a  precipice,  even 
then  walking  on  firm  ground  in  brt»d  daylight,  and  he  says  that  this  is  of 
nbvorable  augury. 

Another  occasional  eflfect  of  chronic  alcoholism  on  which  Anstie  insists  in 
hH  work  on  neuralgia,  consists  in  pains  in  the  limbs,  es|>ecially  around  the 
and  ankles,  as  well  as  in  the  shoulders  and  down  the  spine.     They 
'  somewhat  paroxysmal  in  their  cliaracier,  reluming  e^ch  day  at  about  the 
ime  hour,  most  commonly  toward  night ;  and  they  are  greatly  aggravated 
laiigtie,  witether  of  mind  or  of  body. 

Imiuirment  of  sensation  is  also  apt  tooccur,  especially  in  the  upper  limbs; 

)  the  |>ower  of  muscular  co-ordination  may  be  lost,  so  that  the  «late  of 

patient  is  like  thai  of  a  man  affected  with  locomotur  ataxy.    Epileptiform 

arabions  K>aMtiiiies  show  themselves;    they  arc  of   the  gravest  augury. 
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The  mcnul  siaie  taay  pass  into  one  of  mania  or  of  meUocbolia,  and  ult 
mutely  complete  demeotta  may  develop  itself. 

Indicaiioni>  of  gastric  dtiorder  are  present  at  an  eafljr  period,  A  commort' 
complaint  is  of  nausea  in  the  early  mominK.  or  even  of  actual' vomiiinf;, 
which  niay  recur  day  after  day  as  regularly  as  during  early  pregnancy. 
There  is  generallj-  a  failure  uf  appetite,  particubrly  at  breakfast  time.  The 
tongue  is  foul,  with  a  thick,  yellow  liir;  or  it  may  be  ted  and  gtajurd.  Tlte 
breath  commonty  presents  a  peculiar  fetor,  which  U  not  that  of  any 
alcoholic  drink,  and  which  can  hardly  be  dcii-ribcd.  although  (as  Aiutie 
aayw)  when  once  it  ho-s  been  smelted  it  cannot  afterward  be  mistaken.  The 
eyes  are  red  and  watery;  the  conjunctiva:  are  of^en  jaundiced ;  the  features 
look  flabby  and  cxpreMionlcits ;  the  nose,  checks,  and  forehead  are  often 
reddened,  with  crimwn  points  and  lines,  corresjwnding  with  minute  veins 
which  have  undergone  dilatation.  Sometimes  the  same  parit  of  the  Race 
present  a  papul.-ir  or  pustular  eruption,  sui-Ji  as  H  commonly  known  by  the 
name  of  "acne  rosacea,"  or  the  nose  may  l>e  enormously  enlarged,  with 
pendulous  outgrnwlks  from  its  alx.  However,  it  ntusl  not  be  understood 
that  the  a|ipi^ar4nca  last  mentioned  are  seen  only  in  thote  who  have  in- 
dulged in  alcohiiHc  excesses ;  they  are  sometimes  seen  in  penons  who  have 
been  perfectly  lemjierate ;  acne  rosacea  in  particular,  in  women  wbo^  men- 
strual functions  are  di.sordered. 

The  limli^  of  a  person  sulTering  from  chronic  alcohotlim  are  commonly 
wasted,  especially  the  legs.  The  abdomen,  on  the  other  hand,  ut  gerterally 
entarged  or  jh:iuIiiIoii«,  and  its  [Kirietes,  as  well  as  the  containe<l  visrera,  may 
be  loadeJ  wiih  unfii-althy  atlipise  lisiue.  In  ihote  whose  chief  b.rverjge  has 
been  beer,  even  the  extremities  may  be  covered  with  (at. 

With  [ir^'ard  In  the  chronic  action  of  alcohol  upon  the  nervout  centres 
Anxtie  remarks  that,  contrary  to  what  i*  the  ctie  with  the  digestive  organs, 
the  elTecls  (Icjtend  almost  solely  upon  the  quantity  imbibed  and  not  at  all 
upon  the  form  in  which  ii  is  taken.  There  are,  however,  immense  difler* 
ences  in  the  liabilitv  of  dilTcrent  individuals  to  sufT.tr  from  thtt  poison. 
Some  ciin  drink  spirits  very  freely  for  yeant  and  seem  to  be  none  the  worse 
for  it ;  others  break  down  in  health  under  compariitively  small  amounts  ■ 
drink.  Women,  in  p-irliculnr,  arc  apt  to  show  a  great  susceptitiility  to  its 
fluence ;  perh.ipt  because  those  of  chem  who  arc  intemperate  commonly  | 
the  whole  of  their  time  indoors. 

.\mong  the  anleet tents  of  iniemperance  must  be  mentioned,  in  the  first 
place,  those  occiipiilions  in  which  personsarcbroiightcontinuatly  into  contact 
with  intoxicating  bqiiors.  A  large  proportion  of  the  cases  which  pre^nt 
symptoms  such  at  E  have  been  describing  is  presented  by  men  employed  in 
breweries  or  distilleries,  by  public-house  keepertand  their  wives,  by  travelers 
for  wine  and  spirit  merchants.  Cab  drivera  and  hawkers,  and  others  who 
are  oposed  to  rough  weather,  are  also  very  apt  to  be  intemiKrate  ;  while 
for  some  individiinis  it  is  admitted  as  an  excu«c  th.ii  their  occupation  is 
monotonous,  deprives  them  of  proper  exercise,  and  keeps  them  confined  in 
close,  ill-ventilated  mom*.  Depressing  mental  infiuenccs  drive  others  lo 
drink;  |>overty,  desp.iit,  and  recklessness,  from  the  failure  of  cherished 
hojKt  and  anticipations,  make  them  eager  for  the  oblivion  which  intoxiratioa 
brings  in  its  tr.tin.  Again,  there  are  cases  in  which  stimulants  were  at  first 
taken  for  the  relief  of  pain,  but  in  which  the  habtt  of  indulgence  grows 
U|>on  the  iiatient  until  it  becomes  a  disease.  Anstie  has  righity  bid  great 
sire^  on  the  responsibility  which  falls  on  medical  men  who  allow  women  to 
take  wine  or  brandy  with  the  object  of  rendering  them  less  susceptible  to 
neuralgia  or  to  the  sufferings  which  arc  so  apt  to  attend  on  the  menstr 
period  or  on  lactation. 

l^aMly,  a  peculiar  condition  of  the  nerrous  system— capable  of  heredit 
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nnnission — U  amon^  the  caiisei  that  lead  to  intemperance  in  drink.  To 
a  certain  citt-nt  ihii  view  may  lie  rcif^arded  a-s  itwlf  a  nniToxix.  There  is, 
indeed,  a  parliciilar  form  of  it  whirh  vrritcrs.  fnllowing  Konch,  hnve  termed 
"OinomAnia"  [more  correctly  "fF.nomania"].  Tlic  patient  isseiied  every 
few  months  witfi  a  craving  for  drink,  and  for  dnjra  together  he  behnve*  like 
a  nuulnun,  taking  long  journc)^  without  any  purpose,  or  perhaps  behaving 
iodeceiitly.  But  when  (he  afftclion  passe*  olt^ftt  the  end  of  a  month  or 
>o^he  regain!!  hit  usual  health.  He  then  lives  soberly  and  cliai'Ucly,  and 
manages  hi.t  alTairs  with  activity  and  intelligence. 

The  morbiH  {koKgtt  that  are  found  in  the  nervous  centres  of  dninkards  are 
essentially  airophtt .  The  convolutions  ore  roundrd  and  waited,  and  the 
cerrbro-spinal  fluid  between  them  is  in  excess.  l)ut  the  arachnoid  is  often 
opaque  and  thickened,  and  <-vcn  the  bones  of  the  cranium  may  be  dense  and 
their  dipiof  may  hive  disappeared. 

The  Jitigiu'fis  of  chronic  alcoholism  may  present  every  degree  of  difficult)', 
or  it  may  be  perfectly  easy.  Commencing  general  pnrai>-MS,  locomotor 
itaxy,  hysteria,  and  the  nervous  malaise  which  may  result  from  dyspepsia, 
are,  pcrhapK,  the  conditions  most  likely  to  be  confoiirided  with  it.  Unfor- 
tunatcly.  one  cannot  place  any  confidence  in  (he  statements  of  the  patient 
himself,  however  guardedly  our  questions  to  him  may  be  put,  for  persons 
who  indulge  in  secret  drinking  are  almost  always  the  victims  of  a  moral 
cowardice  which  makes  ihcm  untruthful  even  to  their  medical  advisers. 
Anstte  recommends  thai  one  should  r.ither  abruptly,  but  not  uncourlcously, 
hourd  the  observation  that  the  diet  must  be  yrictly  unsiimulating;  this,  he 
n)'s,  will  often  cause  the  patient  to  betray  the  truth  by  his  manner,  or  hi* 
air  of  surprised  imconccrn  may  prove  that  the  suspicion  is  groundless. 

In  the  Irtatmeal  of  a  case  of  chronic  alcoholism,  the  most  important  point 
is  that  the  puticnt  should  henceforth  aWain  entin-ly  from  all  intoxicating 
beverages.  It  is  in  such  cases,  above  all  othen,  tliat  health  resorts,  like  Ben 
Rhydding.  are  of  service,  where  regular  habits  and  eitercin;  in  the  ujko  air 
of  the  moors  arc  enforced,  while  an  unstimiilating  diet  is  provided  and  alt 
Elcitities  for  the  procuring  of  drink  are  withdrawn. 

TTie  administration  of  certain  medicines  may  atno  be  of  considerable 
service.  Ansiie  recommends  t^^iwcially  quinine,  which  (if  there  slioiild  be 
sklcnc3»}  nuy  be  given  in  a  state  of  etTervemencc.  Dr.  Marcet's  favorite 
remedy  was  the  oxide  of  itinc;  he  soys  that  in  dories  of  from  two  grains 
upward,  thrice  daily,  it  has  a  |>ower^I  effect  in  inducing  sleep.  I  have 
sometimes  prescribed  it  with  decided  advantage,  but  .AnMie  dot»  not  speak 
very  highly  of  it.  Bromiile  of  jntassium  often  does  very  great  good  in 
coses  or  this  kind.  .According  to  Anstie,  half-drachm  diwes  of  ether  with 
the  some  quantity  of  tincture  of  sumbiil  may  do  much  to  a-stote  tranquillity 
to  (he  nervous  sy^em  and  so  to  make  sU-cp  possible.  .\s  a  more  direct 
byiMtOlic,  he  recommends  from  a  quarter  to  half  a  grain  of  the  cxtracl  of 
Indian  hemp.  One  should  always  employ  the  hypodermic  injection  of 
mor^ihia  (from  one-tenth  to  a  quarter  of  a  grain)  rather  than  give  any 
preparation  of  opium  by  the  mouth.  Even  in  advanced  slaves,  Ansiie 
obtained  striking  lirnefit  from  Ihc  odministralion  of  cod-livrr  oil  :  and  he 
tty*  that  when  t)>erc  is  much  tremor,  strychnia  is  often  very  useful  in  a  dose 
of^  to  -^  of  a  grain  three  times  daily. 

Some  persons  suffer  for  years  from  the  symptoms  of  chronic  alcoholism ; 
even  the  hardest  drinkers  may  reach  old  age  without  any  other  ill  effects 
arising.  They  are,  indeed,  apt  to  become  prematurely  old,  their  hair  turning 
gny  and  their  nncrie^  becoming  rigid.  Gout,  chronic  disease  of  the  kidneys 
or  liver,  or  fatty  degeneration  of  the  heart,  may  be  developed  in  ihem,  and 
cerebral  apoplexy  oQcn  cuts  them  suddenly  off.  Such  diseases  as  pneumonia 
or  fever  arc  dl  bontc,  aitd  are  very  likely  to  prove  rapidly  fatal. 
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Atule  AUohoiism. — Bat  in  manjr  cases  (as  I  have  alnadf  roentioned)  t 
Dcrvous  sympioms  or  alcoholism  themselves  take  aui  acute  (brm,  and  one 
that  may  quickly  endanger  life.  They  then  contiiiute  a  disease  which  ha<t 
for  many  years  been  known  under  the  name  of  Delirium  trcmeiis  or 
"delirium  potatorum, "  The  earliest  account  of  it.  I  believe,  was  published 
in  1*13  by  l>r.  Sutton,  of  Greenwich,  but  the  first  writer  to  describe  its 
course  1:1  detail,  when  not  disturbed  by  the  administration  of  medicine,  wa» 
Or,  John  Ware,  of  Boston,  in  the  United  States;  and  his  work,  based  OR 
the  olHcrtation  of  nearly  a  hundred  cases,  seems  to  me  superior  to  any  that 
has  since  appeared. 

The  patient  has,  perhaps,  for  two  or  three  nights  been  more  disturbed  by 
unpleasant  dreams  thnn  usual,  and  has  by  day  been  more  restless  and 
tremulous.  At  length  he  becomes  altogether  unable  to  sleep,  but  as  he  lies 
awake  his  dreams  still  haunt  him.  Next  morning  he  may  again  be  rational, 
but  his  mind  almost  always  wanders  occasionally.  Toward  evening  (he 
delirium  rctiiins,  and  the  second  night  is  worse  than  the  first.  During  the 
second  day  there  is  again  a  slight  amelioration  aa  compared  with  the  night 
that  preceded  it,  but  the  mental  disorder  is  noir  Jully  established  and_ 
persistent.  ^H 

The  delirium  in  this  dbeasc  is  in  many  respects  pectiliar.  The  patient' 
is  not  fierce  nor  violent,  nor,  on  the  other  hand,  is  he  depressed  in  spirits 
and  dull  in  manner.  He  is  loquacious  and  restlessly  anxious  to  follow  his 
accustomed  vocation,  but  he  seta  about  his  business  in  a  blundering 
nuuiner.  and  his  mind  quickly  wanders  away  to  something  else.  If  spoken 
to,  he  is  sufficiently  inlclligeiic  to  answer,  and  for  a  lumulc  or  two  he  may 
converse  raiionall)',  but  before  long  he  starts  off  on  some  fresh  topic,  Htt 
friends  probably  endeavor  lo  keep  him  in  bed,  but  he  is  always  wanting  to 
get  up  and  dress  himself.  Vet,  if  firmly  opposed,  he  forgets  his  intention, 
at  least  for  the  time-  He  commonly  has  hallucinations  of  vision.  Very 
often  he  fancies  that  rats  and  mice,  or  snakes,  or  cockroaches,  arc  running 
or  crawling  over  his  bed,  and  he  telb  those  about  him  thai  he  sees  them. 
Or  he  may  addrc^  remarks  lo  persons  who  arc  really  absent,  but  whom  he 
supposes  to  be  in  the  room.  He  often  looks  suspiciously  behind  the  curtains 
or  under  his  pillow,  or  he  stretches  himself  out  of  bed  to  sec  if  some  one  is 
not  concealed  beneath  it. 

His  hands  axe  in  constant  motion.  He  picks  at  the  bed  elothWj  or 
grasps  at  imaginary  objects.  If  one  asks  him  to  put  his  tongue  out.  it  b 
very  tremulous,  and  is  quickly  withdrawn  ;  it  is  commonly  moist,  and  more 
or  less  thickly  coated  with  a  white  fur.  The  pulse  is  quick,  soft,  and  feeble. 
The  skin  is  moist  and  often  in  a  slate  of  profuse  perspiration.  There  is  an 
entire  absence  of  ap|>clitc  and  even  of  desire  for  drink.  It  was  pointed  out 
by  Dr.  Bcnce  Jones  that  the  amount  of  phosphates  in  the  urine  is  very 
greatly  diminished. 

The  duration  of  these  symptoms  is  not  absolutely  constant,  but  it  ts 
more  regular  than  most  medical  men  suppose.  The  disease  almost  always 
goes  on  for  two  and  a  half  days  without  showing  any  tendency  to  aobsidc, 
and  then  between  the  sixtieth  and  the  seventy-second  hours  it  comes  10  an 
end.  Toward  thU  period  the  patient  is  very  apt  to  show  signs  of  cxhaus.iion. 
His  pulse  becomes  more  and  more  rapid  and  feeble.  His  face,  at  first 
flushed,  is  now  pale  and  haggard ;  his  pupils  arc  widely  dilated ;  his  tongue 
aomelimcs,  but  rarely,  becomes  dry  and  brown. 

It  is,  however,  precisely  at  this  time  that  a  favorable  change  is  to  I>e 
hoped  for.  Toward  the  end  of  the  third  night  the  patient  commonly  falls 
asleep.  At  first  he  Is  Kttll  unea.sy  and  tCHtieis,  his  breathing  is  irregular, 
and  after  an  hour  or  two  he  may  wake  up  for  a  little  while.  He  soon  goes 
soundly  to  sleep  again;  his  breathing  u  now  slow  and  deep;   a  profi 
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brealu  out  ovct  his  body.  After  six  or  eight  hours  he  avalces  and  he 
u  tolerahljr  relieved.  In  the  next  twenty-four  or  foity-eijfht  houni  he 
■leeps  almMt  continuously,  and  aAer  this  his  restoration  to  health  appean 
complete. 

In  some  cases,  particularly  in  those  who  had  been  generally  in  ^^od  health, 
and  in  whom  the  attack  has  been  the  direct  result  of  a  debauch,  it  tenninutn 
earlier — perhaps  at  the  end  of  twenty-four  hours.  In  other  co-hm  it  lasts 
beyond  the  S|>eci(icd  time.  Dr.  Ware  speaks  of  having  once  knuwn  it  to 
rxiemi  lo  nearly  six  entire  days.  This  is  mou  apt  to  occur  in  tho:>e  who  hare 
for  n  long  time  been  habitually  intemperate. 

Delirium  tremens  ha:i  a  marked  tendency  lo  attack  the  same' jiatient 
Qs-er  and  over  again — unless,  indeed,  he  sltould  make  an  entire  change  in 
hit  habits. 

Bat  the  end  of  the  disease  is  by  no  means  always  so  &vorable.  Sometimes 
ft  sudden  attack  of  convulsions  occurs,  by  which  the  patient  is  carried  off. 
Sometimes  he  becomes  comatose,  sometimes  he  foils  back  into  his  chair  and 
dies  unexpectedly,  in  a  state  of  syncope. 

So  &r  as  1  know,  delirium  tremens  never  occurs  except  as  the  remit  of 
alcoholic  intcmjierance.  Sir  Thomas  Watson,  indeed,  says  that  it  is  met  with 
in  gamblers  and  ^[Kculators  who  arc  sober  in  their  haliiti.  Bnl  luch  a  state- 
ment mu»t  be  received  with  extreme  caution,  on  account  of  the  proncness 
to  Cal'ichood  and  deception  which  almost  always  become  part  of  the  chararlcr 
of  those  who  give  ihenuelves  to  indulgence  in  stimulant*.  It  is  often 
exceedingly  difficult  to  discover  how  inloxicJtting  liquors  are  obtained. 
Women,  to  particular,  will  suborn  their  scrvanLs  ur  attendants,  or  procure 
tiiKturc  of  lavender  or  tincture  of  cardamoms  from  the  chemist,  or  drink 
ctm  de  Cologne. 

iAl  one  time  it  was  generally  believed  that,  in.itead  of  the  immediate  ex- 
lingcauseof  delirium  tremens  being  the  alcoholic  stimulus  itself,  the  disease 
was  moi!  apt  lo  occur  in  persons  who,  from  wh.ilevcrc.iusc,  had  been  suddenly 
deprived  of  the  drink  to  which  they  had  become  accustomed.  Now,  there 
can  be  no  question  that  before  the  attack  the  patient  has  sometimes  Icll  off 
drinking  for  a  few  da^-s;  and,  a^ain.  that  it  docs  commonly  show  itself  in 
those  who  have  been  kept  for  a  time  without  stimulants,  in  consequence  of 
their  having  broken  a  limb  or  received  some  other  injury.  Utii  the  conclu- 
sion is  ncverthclcw  incorrect,  for  many  patients  arc  attacked  by  delirium 
tremens  as  the  direct  result  of  a  bout  of  hard  drinking.  And  the  experience 
of  those  who  have  the  management  of  prisons  and  other  institutions  where 
ftbuinence  is  enforced,  has  demonstrated  that  this  does  not  in  itself  bring 
on  an  attack,  ca-cu  in  the  most  intemperate  subjects.  The  facts  which  have 
been  supposed  lo  esl.iblish  the  contrary  opinion  arc  otherwise  explicable. 
On  the  one  hand,  a  dulikc  for  stimulants  is  jomclimcs  an  early  symptom,  so 
thai  the  reason  why  the  patient  leaves  off  drinking  maybe  that  he  is  already 
beginning  lo  suffer  from  ihc  disease.  On  the  other  hand,  a  sudden  shock 
to  the  system  is  exceedingly  apt  lo  act  as  a  direct  exciting  cause  of  delirium 
tremens  on  those  who  are  predisposed  to  it  by  alchoholic  intemperance. 
It  IS  this  which  tenders  the  disease  so  common  in  Ihc  accident  wards  of 
hoopiials.  Indeed,  it  often  comes  on  within  the  first  few  houis  after  the  patient 
receives  an  injury,  when  there  could  have  been  no  time  for  the  with- 
drawal of  stimulants  to  be  concerned  ui  its  causation.  I  have  known 
of  two  instances  in  which  delirium  tremens  followed  railway  accidenu  of 
so  triSing  a  character  that  they  were  quite  unlikely  to  have  led  to  any 
modification  in  the  accustomed  habits  of  the  patients.  And  it  is  also 
frequently  observed  as  a  complication  of  acute  pneumonia,  erysipelas,  or 
some  other  febrile  discue, 

1   have  already  mentioned   that   delirium   tremens   has  been   formalty 


782 


DIAGNOSIS  AND  TREATMENT 


lecognized  hy  phyflkiaos  only  dttrinc  ihc  prcseni  c«nlury.     Dr.  Sult< 
however,  loentions  ihut  Dr.  William  Sau»d«n,  a  fonner  lecturer  on 
cine  at  Guy's  Hospital,  had  for  forty  years  described  it  as  distinct  fi 
phrcnitis.     Or.  Stition  had  becumc  acquainted  with  it  when  practicing 
East  Kent,  where  spirits  brouvht  in  by  sraugKl^Ri  ctmUl  thuH  be  lud  in  grai 
abundance  at  a  citcap  rate.     Certain  of  the  priLtilivnen  in  ihni  dUlrict,  N 
says,  had  learned  lo  treat  such  cases  with  o^ium  ;    and  this  nracticc  wl 
attended  with  very  marked  success  in  comparLiun  vriih  that  or  others  (i: 
eluding  at  firat  Dr.  Sutton  himself)  who  regarded  the  disease  ha  an  inRai 
mation  of  the  brain,  to  be  combated  by  venesection,  bli.ilcTK,  [nirging,  ct 
Even  Sir  Thiimai  Watson,   in  his  clasucal  wurk  on  metlicine,  approach 
Ihc  subject  eniirely  from  this  point  of  view.      He  ^peakx  of  once  beit 
summoned  lo  a  man  uho  was  supposed  to  be  mad  nr  tu  tiare  brain  feve 
and  of  the  nece»ity  that  one  should  be  alive  to  the  diMinctive  symptoa 
of  delirium  treraen.i.     But  at  the  present  day  the  opposite  mi.itake  is  tl 
more  likcLy  lo  be  committed,  a  case  being  set  down  a-s  one  of  ihts  di.'^cai 
when  it  i»  really  one  of  acute  mania  or  acute  melancholia,  which  (it  mn 
not   be    forgotten)  may  themselves   residt   from  alcoholic  intemperanc 
There  is  also  leaxtn  to  believe  that  acute  meningiiit  is  sometimes  due  to  tj 
same  cau«e. 

Dr.  Wilks  siNSilut  of  having  seen  general  ]uni]yib  of  the  insane  mistaki 
for  delirium  tremens  on  two  different  occa.\ions  by  the  same  physician.    Ai 
in  ihc  Mirgiral  wards  of  3  hoNptt:d  there  is  often  great  difficulty  in  disti 
guishing  the  latter  dwcaw;  from  the  efTecta  of  injury  to  the  head.     Agoii 
fever  or  artite  iinmimonia  may  be  overlooked,  and  a  caw  wrongly  set  don 
as  one  of  delirium  tremens,  jmrttaiUrly  if  the  patient  should  have  been  inter 
perate.    Itui  in  Mich  instances  it  i.s,  |)erhap*,  really  present  as  a  com[>licalioi 
Moreover,  we  must  rememlwr  that  pneumonia  may  be  altogether  latent 
drunkards.      Dr.  Wilk.t  mentions  rheumatic  fever,   in   that  form  which 
attended  with  cerebral  symptoms,  as  ]KinicuUrly  like  deiiriuni  tremens 
its  superficinl  charactcre. 

Trealment. — 'Ihc  observers  who  first  distinguished  delirium  tremens  fro 
acute  encephalitis  obtained  what  seemed  lo  them  wonderfully  sniccessl 
results  by  treating  it  with  opium,  and  until  recently  most  writei^  have  ad 
catcd  this  practice.  Sir  I'homas  Watson,  for  eKample,  recommends  t 
three  grains  of  solid  opium  should  be  administered  as  soon  as  the  bowels  ha' 
been  cleared  out  by  a  moderate  purgative ;  and  that  if  at  the  end  of  two 
three  hours  the  patient  should  show  no  inclination  to  steep,  one  grain  shoi 
be  given  every  hour  afterward  until  the  result  is  attained.  Ur,  head 
corresponding  quantities  of  one  of  the  salts  of  morphia  may  be  prcscri 
or  of  laudanum,  or  of  Battley's  liquor  opit. 

But  this  advice  wa«  based  upon  the  supposition  that  the  disease,  insi 
of  having  a  tendency  to  subside  spontaneously,  would  run  on  and,  pcrha: 
prove  fatal  unless  the  jxiticnt  were  made  to  sleep.  Sir  Thomas  Wa 
expretaly  remarks  that  delirium  tremens  is  not  likely  to  be  "  heated  with 
pkittbo  or  by  waiting  upon  nature."  And  it  is  clear  that  Ihc  physicians  w 
laid  such  great  stress  upon  the  value  of  opium  measured  their  success 
comparison  with  cases  of  encephalitis  healed  by  venesection,  Icec 
Misters  etc.  Most  moden  writers  endorse  Dr.  Ware's  si.iicmcnls  as  to  t 
natarat  course  of  the  disease.  I  may  mention  c^ciaily  Dr.  Wilks  and  t 
late  Dr.  Anstic. 

It  is  still,  however,  a  question  whether  the  course  of  the  disease  may 
be  abbreviated  by  hypnotic  medicines.     Anstic  thought  that   this  mt; 
be  effected  by  chloral  hydrate.     He  gave  thirty  grains  for  the  first  dose 
repeated  it  in  an  hour  if  the  patient  did  not  sleep.     He  found  that  i 
patient  almost  always  got  two  or  three  hours  of  sound  repose,  and  so: 
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bmcs  fDiich  more.  He  was  of  opinion  that  in  deli  Hum  Ircnocns  there  tt  a 
tolerance  for  chloral,  so  that  as  much  as  ninety  grains,  or  even  tno  drachms, 
nay  be  safety  given  in  divided  xloscs  within  twenty-four  hour^,  at  least  for 
a  day  or  two. 

But  Ur.  Wiiks  is  disposed  to  cndorv  Dr.  Ware's  opinion  that  the  duration 
of  the  disease  cannot  t>c  shortened  by  the  ad  tni  nisi  rat  ion  of  medicines  to 
send  the  patient  lo  sleep.  He  thinks  that  a  certain  lapse  of  lime  is  required 
for  [he  subsideivcc  of  the  commotion,  and  that  a  severe  attack  must  last  at 
least  three  da)-s. 

If  this  view  is  correct,  it  would  seem  to  follow  that  at  the  cocnmencement 
of  dclinura  tremens  neither  opium  Dor  morphia  should  be  given  at  all,  or  at 
least  llui  their  admimstralion  should  not  be  repeated  so  as  to  cause  conlnc- 
tion  of  the  pupils.  For,  whcD  hypnotic  remedies  are  actively  pushed,  one  b 
apt  to  6nd  one's  self,  after  two  or  three  days,  in  a  difficult  position.  The 
patient,  instead  of  sleeping,  may  be  as  excited  as  ever.  His  pupils  arc  per- 
haps reduced  to  the  siic  of  pins'  points,  and  he  has  had  as  much  opium  ta 
would  kill  two  or  three  healthy  persons.  Under  such  circumstances — which 
an  precisely  those  in  which  a  consulting  opinion  is  most  Ukely  to  be  sought 
— there  can  be  no  question  that  the  proper  course  is  to  wait.  The  further 
admin  isiraiion  of  hypnotics  is  dangerous.  Dr.  Wilks  says  that  he  has  many 
times  seen  persons  sulfering  from  delirium  tremens  sent  to  their  last  steep  by 
opium,  and  I  fear  that  the  same  result  followed  the  sutH:utaneous  injection 
of  morphia  in  one  case  that  I  saw  some  yeare  ago.  Tlie  fatal  symptoms 
produced  by  these  drugs  in  persons  sulTcring  from  delirium  itemcns  seem 
to  differ  from  those  to  which  they  give  rise  in  healthy  individuals.  At 
least  the  patient  whose  case  1  have  just  referred  to  became  colla|acd 
rather  ttian  comatose,  and  I  have  lieard  of  other  similar  instanecs.  I 
must,  indeed,  repeat  what  has  already  been  mentioned,  that  the  disease 
Mcnetimes  terminates  by  sudden  collajnc,  even  when  no  hypnotics  have  been 
given. 

Another  question,  which  has  -sometimes  been  raiwd  when  a  patient  has 
died  aAer  the  admiiii»tnilion  of  a  large  dose  of  opium,  is  whether  one  can 
ioler  that  this  could  not  have  been  the  cauwe  of  death  from  the  fact  that  a 
certain  interval  of  time  had  elapiwd.  Thi»,  in  a  cn.se  that  occurred  lo  Sir 
Thomas  Watson,  that  physician  decided  that  the  medicine  could  not  have 
been  concerned  in  bringing  ;iboul  the  fatal  result,  because  nine  hours  passed 
after  the  lati  done(onc  o(  three  grains)  was  given  before  the  patient  became 
cocnaioir.  This  conclusion  would  be  perfectly  valid  if  the  case  were  one  of 
Bispected  poisoning  in  a  healthy  man,  but  [  doubt  whether  it  is  so  in  deli- 
rium tremens,  in  which  there  is  known  to  be  a  great  tolerance  for  hypnotic 
medicines.  Dr.  ChristiKon  long  ago  pointed  out  that  in  persons  actually 
intoxicated  with  alcohol  the  effects  of  opium  arc  mnch  retarded. 

But  whatever  <loubls  may  fairly  be  entertained  as  to  the  part  pbyed  by 
opium  in  bringing  alx>ut  a  talal  result  in  cnses  of  this  kind,  there  can  be  none 
■»  lo  the  importance  of  treating  delirium  tremens  so  that  no  such  question 
can  be  tai'wd,  We  have  sn-n  that  most  patients  do  well  even  if  no  opium  at 
all  is  given,  and  therefore  the  fact  that  many  recover  after  having  taken 
heroic  doses  is  no  justification  for  administering  ihcm. 

This,  however,  docs  not  settle  the  problem  whether  or  not  it  is  advisable 
to  give  safe  and  moderate  doses  of  opium  in  the  early  period  of  delirium 
tremens,  at  a  time  when  there  is  no  reason  to  suppose  that  the  case  will  be 
one  of  so  grave  a  kind.  To  determine  that  point  one  requires  to  know 
whether  the  medicine,  if  it  should  fail  to  give  »leep,  can  do  harm  in  any 
Other  way  ;  and,  again,  whether  it  is  ever  needed  at  a  later  period,  so  that 
one  may  be  then  debarred  from  using  it  by  having  employed  it  at  the  com- 
ntcnccmcoi. 
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But  before  we  can  xntmr  these  questions,  ire  must  know  wlut  b  the  c 
of  subjects  in  whom  delirium  trement  »  mont  ai>l  to  prove  bx*l.     H 
Anstie  speaks  of  old  &ge  u  csjiecially  unfavorable  »  regard*  progin 
and  one   bas   been  always   accukiomed  to  think   that  for  young  su' , 
the  diw'asc  otight  to  l>c  unattende<t  with  danger  in  a  first  attack,  and  e 
in  two  or  three  sub«e<iucnt  ones;  but    Dr.  Aitkcn  quotes  some  statist 
facts  fHib!ishe<l  liy  [>r.  hta^ri^herson,  ai>d  liased  upon  obscrrations  made 
the  General  Hitspital  at  Calctilla,  and  in  them  it  is  curious  that  the  hig 
average  mortality  was  in  {Wrtons  between  twenty-live  and  ihirty-fivc 
old.  being  from  13  to  14  |>er  cent,  of  those  attacked,  whereas  the  mean 
tality  at  all  ages  was  almut  ij  per  cent.     I  find  that  among  fifty-nine 
of  fatal  dcliiium  tremens  which  have  occurred  within  the  last  few  years 
Guy's  (Io«i)ilaI,  there  were  three  in  persons  between  twenty  and   twen^ 
nine  yean  of  age,  eight  in  those  between  thirty  and  thirty-nine,  ten  in  thd 
between   forty  and  forty-nine,  eight  in  those  between  fifty  and  sixty,  b| 
what  ratio«  exited  iKtn-een  these  numbers  and  the  numbers  of  patients 
tacked  by  the  disease  during  the  corrcspor^ding  periods  of  life  I  have 
been  able  to  ascertain. 

The  state  of  the  kidneys  affccis  the  prognons  in  delirium  tremens 
materiaUy,  uncmic  coma  being  very  apt  to  occur  as  a  complication, 
urine  must  be  repeatedly  examined  for  albumen  and  for  casts;  and  the  qud 
tity  passed  each  day  must  be  noted.  If  the  secR-tion  should  begin  to  fii| 
Anstie  recommends  hot  fomentations  and  dry  cupping  to  the  loins,  hot  foa 
baths,  and  the  administration  of  half-ounce  doses  of  infusion  of  digital 
every  three  hours.  1  may  lake  this  opportunity  of  mentioning  that  digital 
was  recommended  as  a  remedy  for  delirium  tremens  ilsclf  by  the  late  3^ 
Jones,  of  Jersey,  who  used  to  give  enormous  do§cs  of  the  tincture,  aa 
clearly  showed  that  digitalis  is  one  of  the  poiw nous  agents  for  which  thj 
is  a  special  toleraocc  in  this  disea'se.  But  I  do  not  think  that  the  succ^ 
which  heattoined  was  measured  against  what  is  now  known  to  be  thcnataij 
course  of  delirium  tremens.  ( 

Of  even  greater  importance  in  reference  to  the  prognosis  of  delirinj 
tremens  is  the  slate  of  thcAfd//.  Anstie  pointed  out  that  besides  feelmg  Q 
pulK,  one  should  carefully  watch  the  first  sound  of  the  heart  with  the  sicthi 
scope.  And  he  laid  still  more  stress  upon  the  use  of  the  sphygmograph.  i| 
"irregularly  undulating"  character  of  the  pulse  n-ave— such  as  occurs  j 
the  typhoid  condition — was  found  by  him  to  be  of  the  roost  un&vorall 
augury.  In  .\nstic'B  article  in  the  "  System  of  Medicine  "  a  tracing  is  givi 
which  was  taken  from  a  man,  aged  forty,  who.  after  being  delirious  for  nea^ 
ft  week,  fell  into  a  sound  sleep  of  six  or  seven  hours'  duration,  and  when  1 
woke  appeared  to  he  so  much  better  that  a  confident  opinion  was  cxprcssj 
that  he  would  recover.  Anstie's  sphygmogrsphic  observation,  however,  I 
him  to  augur  the  wont  possible  issue,  and  about  twenty-four  hours  later  I 
case  terminated  fatally. 

The  symptoms  which  indicate  approaching  failure  of  the  heart's  acti 
arc  chiefly  faintness  and  lividity  of  the  countenance.  Free  stituulation  j 
pears  to  be  the  only  resource  when  they  manifest  themselves.  If  the  stoma 
will  retain  ether  this  may  be  given  in  half-drathm  doses.  But,  if  not.  Am 
recommended  port  wine,  especially  such  as  is  old  and  contains  volai 
etherea!  compounds  in  abundance.  He  speaks  of  giving  an  ounce  and  a  h 
of  such  wine  every  hour.  He  also  says  that  hot  mustard  pUuters  to  I 
chest  may  help  somewhat. 

The  liability  for  the  heart  to  fail  in  delirium  tremens  renders  it  nee 
sary  that   the  patient  should  be   well  supported  by  nourishment  from 
very  commencement  of  the  disease.     He  may  have  milk  if  he  will  take 
but,  if  not,  he  must  be  compelled  10  swallow  strong  beef  tea,  beef  tea  jel 
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'or  nap.  He  may  even  have  snull  {uecn  of  under-done  chop  or  steak,  if  he 
can  be  induced  lo  eat  itieni. 

The  admin  Mini  ion  of  alcohol  in  moderate  do4«  was  formerly  recom- 
mended in  cases  of  delirium  trL-memi  as  a  routine  practice;  it  was  thought 
to  aid  in  inducing  sleep.  But  alt  thooe  who  have  studied  the  natural  course 
of  the  disease  arc  now  agreed  that  there  is  no  proof  of  its  acting  in  this 
■ay  ;  and  Ihcy  point  out  that  there  are  great  ohjections  to  its  use,  since  the 
patient's  future  depends  entirely  upon  the  efTect  which  hit  illness  may  have 
in  leading  him  to  give  up  siimulanix  for  the  reit  of  hi.i  life. 

Another  matter  of  the  highest  importance  is  that  the  room  should  be  kept 
cool  and  dark  and  quiet.  Tht-  paiient's  friemls,  who  commonly  collect 
•round  him,  must  be  seni  away,  one  or  two  active  men  being  atone  left  to 
watch  him.  The  gas-lights  are  to  he  turned  down,  and  in  the  daytime  a 
dark  cloth  b  to  be  hung  before  the  window,  unlesi  ihe  patient  should  1>e 
terrified  by  the  hallucinations  which  viut  him  in  the  dark.  If  he  should  be 
-very  iroublesonve  in  wanting  to  get  out  of  l>ed,  the  question  must  be  enter- 
Uiacd  whether  he  should  not  hi  tied  down.  If  an  attendant  cam,  by  per- 
atusion  or  by  employing  a  little  force  from  time  to  lime,  induce  him  to  lie 
quietly  in  his  l>ed,  that  u,  no  doubt,  to  be  preferred.  But  it  i.i  far  better 
thai  hie  should  be  kept  in  a  recumlient  position  by  a  sheet  folded  acroa  his 
chest  and  lucked  well  in,  than  that  he  should  be  violently  held  down  and 
rennined  for  any  length  of  time  together  by  the  hands  and  arms  of  those 
about  him. 

Heat-Stroke,— That  exposure  to  intense  heat  i*  sometime*  followed  h^ 
alarming  or  fatal  cerebral  symptoms  is  now  well  known.  The  affection  is 
sot  uncommon  in  the  hotter  i>arts  of  India,  and  it  miw  and  then  occurs 
daring  the  summer  in  [England.  Technically  it  is  called  iHsola/i,',  but  the 
none  inual  name  for  it  is  "  snnstrokc  "  or  toup  lie  soleil.  All  of  these  terms, 
however,  arc  unforiunaic  in  one  respect,  namely,  in  suggesting  that  the 
direi-t  xvfW  of  the  sun  arc  required  to  give  rise  lo  il  -,  whereas,  the  truth  is 
that  it  often  comes  on  at  night,  when  the  temperature  is  very  high,  and 
when  a  number  of  persons  are  crowded  together,  as  among  soldiers  in 
bamckt,  or  bailors  and  others  on  baird  ship.  Sir  Joseph  Fayrer  mentions 
it  as  occtirring  to  the  stokers  in  the  engine  rooms  of  the  Red  Sea  steamers. 
I  therefore  prefer  to  term  it  keal-strtfkt. 

A»  might  be  cxpecicd,  this  dise;aae  ofico  attacks  several  men  simulta- 
necualy  or  in  rapid  succession.  Dr.  Maclean  speaks  of  having  seen  a  great 
many  soldiers  of  the  <j$ih  Regiment  struck  down,  of  whom  about  fi^cen 
died  on  ihe  spot,  in  taking  possession  of  a  steep  hill  in  China,  in  1S43.  But 
I  do  not  find  it  stated  that  those  who  suITcr  from  heal-sirokc  arc  ever  more 
than  a  minority  of  those  who  are  exposed  at  the  same  time  to  the  sun's  rays. 
Tliis.  of  course,  dei^ends  upon  the  fact  that  the  dise.xse  is  due  to  the  failure 
of  tho%c  natural  processes  which  should  enable  the  human  body  to  resist  the 
action  of  mcessive  heal.  Dr.  Mailcan  remarks  ihat  the  closely  .shaven  hc.ids 
of  the  Chinese  bear  Ihe  hottest  sun  without  ill  effects,  although  it  is  true 
ihai  these  strange  people  generally  make  vigorous  use  of  their  fans  to  keep 
Up  a  free  current  of  air  about  their  faces.  Sportsmen  in  India  expose 
them^wlvcs  to  very  high  temperatures  with  an  impunity  that  would  be  sur- 
prising, were  it  not  for  the  care  which  ihcy  take  to  wear  light,  loose  clothes, 
to  protect  the  head  and  Ihc  spine,  and  to  abstain  from  slimulanls.  Thus 
[t  is  of  the  highest  importance  thai  soldiers  and  others  who  have  to  bear 
EMigne  in  very  hot  climates  should  be  suitably  dressed,  and  should  have  no 
acooDtrements  which  can  interfere  with  the  play  of  the  lungs.  More  than 
nor  observer  has  noticed  thai  large  and  fat  men  arc  cspciially  apt  to  be 
Miackcd.  Dr.  Maclean  thinks  lhat  exhaustion  from  prolonged  exertion  is  a 
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predisposing  cause  of  heat-stroke.  Other  Tactora  which  arc  believed  to  be 
often  eoneeroed  in  its  development  in  those  who  are  not  directly  exposed  to 
the  sun  arc  overcrowding  and  defective  ventilalioo.  It  would  seem  lo  be 
more  likely  to  occur  when  the  air  i*  loaded  with  moisture,  since  thb  must 
inierfcrc  with  evaporation  from  the  skin ;  but  there  was  extreme  drynes  at 
the  lime  of  an  ouibrL-ak  which  Mr.  Longniore  aaw  at  Barrackporc.  Euro- 
peans have  been  supposed  to  be  more  likely  to  sulfer  from  the  disease  when 
they  have  been  only  a  short  lime  in  India,  hot  tfiere  is  good  evidence  thil 
naiivc-s  are  by  no  means  free  from  liability  to  it, 

Sytp/omt. —  The  phenomena  of  hcal-jttroke  vary  in  different  case*. 

(i)  There  is  a  "cardiac"  form  of  ii.  In  this  death  may  be  afmod 
instantaneous  by  syncope,  the  man  falling  down  suddenly  insensible  and 
making  only  a  few  hurried  gasping  respirations.  Dr.  Moreheadal?odcscril>ei 
milder  cases,  in  which  a  sense  of  pn^tration  and  raininess  are  exi»erienccd, 
with  >-crtigo.  dimness  of  vision,  dilated  pupils  and  drowsiness.  The  patient 
can  be  roused  by  pinching  him,  speaking  to  him,  or  sprinkling  his  face  with 
cold  water.  There  is  constriction  of  the  cliesi,  with  sighing  rcspiraiion,  a 
sense  of  weight  or  sinking  al  the  epiKa-itritim,  nausea,  and  sometimes  vomit- 
ing. The  face  and  lips  are  pale.  The  sktn  is  generally  cold  and  clammy, 
with  the  exception  of  ihe  head,  whi<:h  ii  somewhat  hot.  The  puUe  isfecble, 
and  it  is  generally  slow.  Under  judirioiu  management  sucb  cases  ofica 
recover;  but  somciimes  ihe  pulse  sinks,  the  breathing  becomes  more  sighing 
and  irregular,  and  death  oc<ur»,  lieing,  perha[H,  pn^edcd  by  convulsions. 
"Cardiac"  cases  seem  to  be  met  with  only  among  those  who  arc  attacked 
in  consequence  of  direct  eiponirc  to  the  son'.t  rays.  When  recovery  takes 
place,  it  IS  complete,  leaving  no  uiiuelK. 

(i)  There  is  a  "  certbru- spinal "  form,  of  which  coma  is  the  princiial 
feature.  This  often  comes  on  gradually.  It  may  be  preceded  by  natisea 
and  loathing  of  food,  gidtlinewi.  conge^rtion  of  the  eyes,  extreme  debility, 
and  (as  more  than  one  olMcrvcr  hax  noticed)  an  unusual  frequeivcy  of 
micturition.  "  I  cannot  hold  my  water "  k  mid  to  hatre  been  in  a  lar^ 
number  of  cases  the  fintt  thing  complained  of.  Dr.  Maclean  spcakl 
of  the  patients  beginning  with  a  wild  shout  of  laughter,  or  with  a  delirious 
attempt  to  escape  from  an  imaj^inar)'  enemy ;  headache,  he  says,  is  seldom 
prG«nt.  When  heat-stroke  occurs  in  a  man  «l«eping  in  banucks.  what 
draws  the  attention  of  his  comnulc:!  to  him  ix  often  hci  stertorous  breathing. 
He  is  then  found  already  inxenMhle,  with  contracted  pupils,  deeply  con- 
gested conjunctivae,  and  a  quick,  ^liarp  pul-se.  As  lair  back  as  tS6o  Dr. 
Morchead  pointed  out  that  the  skin  continued  pungently  hot  to  the 
close  of  these  cases,  and  even  ft)r  some  time  after  death.  More  recently, 
since  the  introduction  of  the  thermometer  into  practice,  it  has  been 
shown  that  the  condition  is  really  one  of  hyprq>yrexia ;  and,  in  conse- 
(jucnce,  the  name  of  "  thermic  fever ' '  has  been  propfwed  for  them.  Three 
instances  of  this  variety  of  the  disease  or^urred  in  1876,  at  Brtitol,  and  were 
fully  recorded  in  the  "Laitttt"  by  Dr.  Shingleton  Smith  and  Dr.  Fox. 
One  of  them  was  in  a  man,  aged  forty-lire,  urho  hud  been  turning  a  winch 
on  board  a  steamship,  ex|M>iied  to  Ihe  full  glare  of  the  sun,  from  S  a.  11. 
The  tem|>cr.iturc  in  the  shade  was  from  93- 3°  to  96".  At  one  o'clock  he 
felt  unwell,  and  began  to  talk  inrohenrntly,  and  to  throw  his  arms  and  legs 
about.  He  bad  been  drinking  water  freely.  He  was  admitted  into  the 
hospital  half  an  hour  later,  and  he  was  then  comatose,  with  pin-point 
pupils;  the  temperature  was  107';  the  jnuUe  160,  weak  and  intermitting  ; 
the  breathing  Uboreil ;  the  fare  not  Aiithed  :  the  tJiin  sweating.  At  twelvfl 
minutes  past  two  the  thermometer  registered  109°.  Under  energetic 
Ire.-itmcnt  the  tem|ierature  gradually  fell  to  100.4°;  the  pupils  beainM 
normal  and  afienvard  dilated ;  but  the  pubc  failed  more  and  more  until 
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could  not  be  counted,  and  at  7.40  he  died.     On  the  very  mme  day, 

itolhcT  roan,  i^ed  tbirty-rive,  wa»  taken  into  the  ame  hmpiia)  in  a  Htaie 

'  only  initial  comcioiitnett,  with  uenentl  musriilar  tremor,  s»un  followed 

conviiUions  and  opwlbotonot.     Hi*  temperature  wan  then  tto.3'';lits 

ahc  was  two  rapid  and  loo  feeble  to  be  coimted.     He  died  tweniy  mintitex 

er,  tl>e  Ihermometer  at  th.1l  lime  regitlering  1 1 1°.     Two  d.i)^  afterward, 

^thirdcavwa-s  admitted  at  1.30  p.m.,  m  the  person  of  a  man,  aged  fifly-five, 

I  hod  be«-n  driving  a  heane,  when  he  fell  tiackward,  and  the  reins  drop|>ed 

am  hi«  hand*.     He  wat  comato.te ;  there  vtn  tonic  tpasra  of  the  rauicle* 

the  leg*  i  the  jmpiU  were  rontractcd,  bill  sen^^ible  to  light.     The  tern* 

tratiirc  at  1.40  wa.*  106.4°  '■  at  1-50  it  was  107*.     The  ptilNC  wa*  141  ;  the 

e.-iihing  wai  sleTtorou«  and  at   the  rate  of   ij  in  the  minute.     Under 

eatmcnt  tht-  tctnpetnmrc  <]iii(:kly  fell ;  at  3,15  it  wa<  loa**,  at  3.40  it  was 

loo".     In  thi*  iniitanre  recovery  took  place.     Thc*e  three  casex  ap|>ear  to 

M-e  prc*cntcd  all  the  chief  symptoms  of  "  thermic  fever,"  as  it  U  descrilved 

^y  IhcKc  vho  are  familiar  with  Kunslrokc  in  India. 

(3)  ^r-  Morehcad  and  others  speak  of  ;i  "mixed  form  "  of  henl-slroke, 

which  the  Kympioms  are  a  variable  combination  of  those  of  the  other  two 

US. 

When  heat-stroke  end»  in  the  patient's  death  this  generally  occurs  within 

^□e  hours,  but  sometimes  not  until  toward  the  end  of  the  second  day. 

'  average  mortality  of  the  disease  is  estimated  at  from  45  to  ^o per  cent. 

^atal  relatiM-ti.  after  recovery  from  incomplele  coma,  are  not  mtrci|ncnt  ; 

.  which  seem  to  be  doing  well  require  lo  be  carefully  watched  with  ihe 

aometcr  until  the  skin  becomes  moist  and  cool.     The  only  post-mortem 

ppciianccs  are  those  of  congestion  of  the  viscera  generally.     The  blood  is 

*  slwa)-s  tu  remain  fluid.     At  p.  Cao  I  have  spoken  of  meningitis  as  being 

iionally«ct  up  by  the  sun's  heat ;  but  the  cases  to  which    I   was  then 

ring  seem  to  be  distitiguishcd  by  there  being  an  interval  between  the 

of  exposure  and  the  onset  of  symptoms.     The  rei-overy  from  heat- 

Itc  is  often  ^ow.     In   1856  there  was  in  Guy's  Hospital  a  sailor  who 

ntioiKd  that  four  years  previously,  when  crossing  the  equator,  he  had 

en  attacked  with  the  disease  in  company  with  another  man,  who  died. 

le  himself  came  to  in  a  few  hours,  but  be  could  not  speak  for  a  month 

ftcrward.  and  for  a  lime  he  lost  the  use  of  his  right  arm  and  leg.     From 

91  these  s)'mpioms.  however,  he  had  jwrfcctly  recovered ;  and  he  was  now 

ilTering  from  renal  drofMy,  which  at  length  proved  (atal.     At  Ihe  autopsy 

Wilki  found  the  urachnoid  opaque  and  marked  with  white  spots,  the 

eody ma  granular,  and  an  excess  of  fluid  in  Ihe  brain.     It  is  to  be  noted, 

r,  that  the  vessels  at  the  base  were  much  diseased,  so  that  the  oiher 

■orbid  appearances  may  have  been  unconnected  with  heat-stroke. 

It   is  well   known   that   sequelae  of  a  very  serious  kind  arc  not   infre- 

iX.    Those  mentioned  by  Dr.  Maclean  are  "  persisting  headache,  cither 

or  shining ;  a  chorea-like  affection  of  the  miijcles,  generally  those  of 

he  forearms  and  hands ;  cpilcisy,  particularly  in  those  who  have  inherited 

I  tendency  to  that  disease,  or  have  had  fits  in  youth ;  mental  weakness." 

The  iiiasp*etii  of  heat-stroke  is  no  doubt  easy  in  moat  cases ;  hul  I  ihink 

It  this  often  is  because  the  patient   is  known  to  have  been  exposed  to  a 

jh   temperature,  raiher   than   because  ihc  symptoms  are  in  themselves 

tinciive.     At  least,  Dr.   Maclean  seems  to  me  to  place  far  too  much 

liance  on  eeruin  characters  of  the  pulse  and  of  the  respiration,  and  on  the 

le  of  Ihe  skin  and  of  ihc  pupils,  in  apoplexy,  as  serving  to  exclude  that 

from  consideration.     Probably  there  need  be  no  doubt  as  to  the  real 

of  these  cases  in  which  there  is  hyperpyrexia  from  ihe  very  com- 

lencement.     But  this  is  not  always  present ;  and  I  should  imagine  that  a 

>n  attacked  oa  a  very  hot  day,  in  India,  with  cerebral  hemorrhage,  or 
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embolism,  would  be  exceedingly  likely  to  have  his  case  ttt  down  u  Dn< 
"  insolatio,"  even  by  good  obwrvcrs,  especiall)'  if  there  should  happen  to 
no  obvious  paralytic  symptoms.  It  now  often  hap|K:ns  that  patients  I 
one  that  ihcir  complaints  nil  result  from  a  "  sunstroke  "  which  thejr  had 
Eitgland'ditring  the  previous  summer;  but  such  statements  must >  I  thii 
be  alw.iys  received  with  great  caution. 

In  the  treatntent  of  the  disca'^;  the  most  important  thing  is  the  empl< 
mcnt  of  cold.  Ice  may  be  applied  to  the  head  ;  a  stream  of  ired  water  ni 
be  pawed  through  coils  of  elastic  tubing  (which  are  now  made  for  the  pi 
pose)  in  contact  with  the  bnrk  and  the  chest ;  a  douche  may  be  direct 
upon  the  bead  and  neck  and  chest  for  a  few  minutes  at  a  lime.  If  I 
patient  can  swallow,  he  should  he  allowed  to  drink  freely.  In  the  a 
succccifiil  case  at  Bristol  (which,  however,  was  lew  severe  than  the  othc 
Dr.  Fox,  besides  applying  cold,  injected  a  erain  of  quinine  under  the  skin 
each  of  five  different  places ;  and  at  the  end  of  half  an  hour  the  (laiicnt  to 
ten  grains  of  (juinine  by  mouth.  Indian  ])nictit loners  arc  agreed  that  vo 
section  is  likely  to  lie  injurious  rather  than  useful. 

Ill  many  rases,  however,  in  which  the  circulation  fails,  blankets  and  h 
water  bottles  have  to  Ite  applied  instead  of,  or  in  succession  to,  the  t 
And  brandy  or  liquor  ammonia:  (mviij  to  Sina  of  walcr)  may  then 
injected  su1)cutaneoiisly  or  into  a  vein.  Dr.  Maclean  says  that  the  applii 
tionof  a  blister  to  the  na]>c  of  the  neck  or  to  the  shaven  head  nray  be 
service. 

When  convulsions  set  in,  the  inhalation  of  chloroform  is  recommended. 

For  ^e(^uela;  of  heal-strokc,  occurring  in  a  person  living  in  a  hot  counti 
removal  to  a  teTni)cr,ite  clim;ite  ap^iears  to  be  the  best  treatment.  I 
Maclean  states  that  at  Nelley  there  arc  always  some  cases  of  this  kind,  a 
that  they  are  often  very  olisttnale.  He  has  seen  lonjt-continued  coiim 
irriiation  to  the  nape  of  (he  neck,  and  a  course  of  iodide  of  potasd' 
relieve  permanently  some  ])atient»  troubled  with  severe  fixed  jMin  in 
head ;  but  in  other  instances  ihe^e  mcaMircs  have  altogether  railed, 
give*  a  fovorable  {irognoMs  to  iha-ic  who  come  home  with  epilepsy  um 
sudi  circumstances,  as  he  hu  u:tuatly  found  the  fili  subside. 
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AFFECTIONS  OF  THE  LARYNX. 
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LARYNGOSCOPE   AND   ITS  USK. 

.aryngcal  Paralysis— or  onb  ok  eom  RKCiitRKNT  nsrvks— of  trk 

ABDUCTOR  UUSCXBS — OF  TUK  ADDUCTORS— APHONIA — LARYNGISMUS  STRID* 
irUUS  AND  OTHER  SPASMODIC  ArrCCTIONS — I^RVNCIKAL  HALKURHATIONS. 

.aryngitis— <.'ROUP — rrs    rklatiok    to   ditiithekia   and   to  spi;nto(;s 

CROUP — ITS  CAUSKS,  DIAGNOSIS,  AND  TREAT.MRNT — ACLTK  AND  CHRONIC 
CATARRH — TUBKRCUB — LUPUS — SYPHILIS — IXDKMATOUS  LARYNGITIS — PERI. 
CHONDRITIS. 

Tumors — papilloma — polypus,  ktc. — sarcoma  and  carcinoma — FoReir>N 

BODIES   IN   THE  LARYNX. 


Thcdbcascsorthelaiynx,  like  (hose  of  some  other  parts  of  the  body,  have 

iihin  recent  limes  bcro  made  acc(»«iblc,  as  they  never  were  before,  to  accti' 

clinical  study,  as  the  icsuU  of  ihc  invention  of  a.  special  instrument  by 

ns  of  which  they  can  be  almost  completely  investigated  during  life. 

The  larjngosiofi  was  firsl  introduced  into  medical  practice  in  Vitrnna  l>y 

ijxck  and  by  C/ermak.  between  whom  there  arose  a  lively  contest  for  priority 

itx  diicovery.   The  question  has  happily  now  become  almost  forgotten,  but 

e  main  hx.U  are,  (icrhaps,  still  worth  recalling.     TUrck,  in  the  summer  of 

7,  began  to  examine  his  hospital  patients  with  a  laryngeal  mirror,  suchu 

been  used  in  physiological  researches  a  few  years  before  by  Manuel 

arcia,  a  singing  master,  who  read  a  pa|>er  on  the  voice  before  tlii;  Royal 

iety  of  London.     Even  this  was  not  the  fir^l  siarimg  point  of  elTorLi  to 

the  interior  of  the  larynx  in  the  living  subject,  for  ii  had  been  attempted, 

iO»igh  with  but  little  success,  by  several  other  observers,  including  the 

nger  Dr.  Babington  in  1819,  and  Mr.  Avery  in  1844,     Tiirck  him.scif 

nded  his  operations  in  the  winter  of  1857-58  for  want  of  suiilighl,  and 

t  his  minors  to  Czcrmak,  who,  setting  10  work  with  artificial  illumina- 

ioni  became  rapidly  convinced  of  the  cstrerae  value  of  laryngoscopy  for 

inical  purpose,  and  after  publishing  a  paper  on  the  subject  in  March,  1 858, 

the"  Wiener  MeJidnisihi  Woikemehn/t,"  traveled  over  Germany,  France 

England,  to  make  it  more  widely  known. 

1  need  not  describe  the  laryngoscope,  for  it  is  now  in  the  hands  of  every 

tilioncr.     In  using  it,  the  first  thing  is  to  secure  a  bright  tight,  whether 

an  Argand  burner,  on  oil  lamp,  the  lime-light  apparatus,  or  the  iun 

r.   The  pAticDt  is  placed  with  his  luick  to  the  source  of  illumination,  the 

iy»  from  which  pass  over  one  of  his  shoulders.     The  observer  scat*  himself 

isilc,  on  a  chair  slightly  more  raised,  and  throws  the  light  upon  the  lower 

of  the  patient's  fecc  by  means  of  a  flat  or  slightly  concave  mirror.   The 

:tieiit  ii  next  made  to  opcD  bis  mouth  and  to  protrude  his  tongue,  and  this 
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in  gentiir  grasped  by  the  observer  wilb  his  thumb  and  forciinger  in  the  (i 
of  «  small   napkin,  or  given   to  the  patient    himself  (r>  hold    should 
observer  require  to  keep  both   hands  Irec.      The  light   is   thrown   i 
the    back  ol  the  fauces  and   kepi  steadily  fixed  there     tn  th«  meant: 
a  sialki-d  laryngeal  mirror  is  nainied  over  a  flame,  so  that  its  xurEace  I 
not  become  dimmed  by  the  moisiuie  of  the  breath,     To  lie  sure  thn 
is  not  too  hot,  the  obfier^cr  tejts  it  by  laying  it  for  an  inxlani  upon 
bst<:k  of  his  hand.      The    [>aticnt    is  now  instructed    to  go  on  breath 
quietly  and  rcgubrly,  and  to  sound  an  "a"  (as  in  fate)  on  rather  a  h 
note.     This  bnngt  the  fauces  Into  a  position  advantageous  for  the  infl 
duction  of   the  laryngeal  mirror,  which    is  held    like  a  pen  between   i 
liDger  and  thumb,  and  gently  but    rapidly  passed    through    the  patted 
mouth  until  it  reaches  ihc  uvuU,  while  the  stem  lies  at  the  angle  of  j 
mouth  so  as  not  to  interfere  with  the  entrance  of  light.      'Yhc  otMcn 
should  k-ani  to  Vfc  the  laryngeal  mirror  with  the  left  hand  as  freely  ax  d 
Ihc  nght,  lieo-iiise  it  is  often  necessary  to  have  the  right  hand  dt»engn| 
for  some  other  purpose  while  the  mirror  is  held  in  (iosition.      In    in 
ctsing  the  mouth  the  instrument  must  have  its  face  turned  downward,  a 
it  must  take  a  curved  course,  being  kept  close  to  the  palate,  and  as  fan 
possible  from  thetongtie,  contact  with  which  would,  of  cotir«e,  soil  itNSurla 
As  it  reachttv  the  uvula  it  has  to  be  lilted  so  that  its  bee  looks  fnrwnrdQ 
well  as  downward.      It  has  also  to  be  gently  pushed  upward  and  baekwia 
lifting  Ihc  itvaU  and  the  velum  on  its  back.     While  this  is  being  done,  j 
epigloCtU  and  the  interior  of  the  larynx  commonly  become  visible,  b«j 
reflected  from  the  surface  of  the  minor.      If  this  is  not  the  case,  sljjj 
changes  in  its  position  or  in  its  inclinatioD  generally  bring  them  into  vd 
It  must  not  be  moved  about  in  the  fauces,  for  such  a  proceeding  is  alia 
certain  to  irrilnli:  the  mucous  membrane  and  to  set  up  retching  nr  coin 
As  a  rule,  it  should  not  be  carried  so  far  back  as  to  touch  the  {>o»t<j 
wall  of  the  pharynx,  which  in  many  patients  is  far  more  sensitive  than 
velum,  but  some  persons  bear  the  minor  perlcctly  well,  e\-cn  wlien  i 
made  to  rest  on  the  pharyngeal  surface.     There  is  seldom  ainy  necessity 
far  as  purposes  of  diagnosis  are  concerned,  for  continuing  a  single  olwe 
tion  for  more  than  a  very  short  time.     Should  it  be  found  that  the  intc 
of  the  larynx  is  not  completely  visible,  it  is  belter  to  withdraw  the  instrun 
and  to  reintroduce  it  a  minute  or  two  later,  when   the  patient  has 
a  little  rest. 

It  may  well  be  supposed  that  the  practical  use  of  the  laryngoscope  i 
some  cases  attended  with  difficulties.     In  this  nutter,  as  in  all  oiher^t,  h 
goes  a  long  way.      Ihc  student  finds  himself  bafllcd,  and  fails  aliogcihc 
obtain  a  view  of  the  Iniynx,  whereas  the  trained  observer  succeeds  at 
first  nttempi ;  and,  on  the  other  hand,  the  patient,  who,  when  tlie  mirro 
first  introclurcd  in  his  mouth,  thinks  he  cannot  tolerate  its  prcK:ncc,  In 
after  a  few  trials  that  it  is  scarcely  even  uncomfortable.     One  Iroubl 
with  Ihc  tongue,  which  in  some  persons  becomes  arched  ujiward,  so  am 
interfere  not  only  with  the  passage  of  the  minor,  but  also  with  the  add 
sion  of  light  to  the  l>a<;k  of  the  throat.    They  must  then  be  directed  to  M 
ticc  before  a  looking  glass  until  they  can  '*  make  a  wide  throat."     Orl 
tongue  may  be  held  down  by  a  spatula,  which,  however,  is  very  apt  to  cd 
retching.     Another  obstacle  is  sometimes  the  presence  of  cnUigcd  toi 
narrowing  the  faucial  s[ace.      This  is  best  overcome  by  using  a  mi 
small  enough  to  be  slipped  in  between  them.     In  some  paticnt^^,  again, 
uvula  and  the  velum  are  so  irritable  that  the  slightest  contact  of  the  mi 
causes  choking,  or  retching,  or  cough.     Dr.  MorcU  Mackenzie  then  rcc 
mends  that  small  pieces  of  ice  should  be  mucked  for  fifteen  or  twenty  min 
before  the  l&ryngoscopic  examination  Is  begun;    this,  he  says,  ra»l 
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cr  Ijtifi  to  hltint  for  a  lime  the  Katiliveness  of  the  mucous  mcmbTRne. 
)ct  other  paticnU,  again,  who  have  afTcc-liom  of  the  throat  or  lungs,  the 
tiiroduclion  of  the  mirror  scrnts  at  once  to  be  foUowrd  by  the  enlranie  of 
L  quantity  of  mwo-punilcnc  Riiid  into  the  fJtllcc^  from  below,  nolwilh6i3n<l- 
Dg  ihc  rcprjtcd  use  of  n  gargle.  Or  the  uvula  may  be  so  lung  and  |icndu> 
DBS  that  it  curlt  round  the  under  edge  of  the  mirror,  interfering  with  the 
of  the  larynx,  or  soiling  the  reflecting  siirfate.  The  way  to  cortc<:t 
b  to  uw  a  Urge  mirror,  so  as  to  lift  up  Ihc  whole  of  (he  uvula.  Ihit 
lost  scrioui  difn<:uUy  of  all  is  that  which  is  sometimes  caused  by  a  targe 
Dttis.  which  hangs  b»ckward  over  the  entrance  of  the  larynx  in  such  a 
_'as  to  prevent  anything  else  being  seen  beyond  itself.  In  many  cases 
his  otMUcle  is  easily  removed  by  makmg  the  pjaiicnt  sound,  or  attempt  to 
und,  the  vowel  t  (as  in  /fc/)  on  a  high  note.  The  sound  itself  cannot 
dually  be  produced  while  the  tongue  in  protruded,  but  Stork  says  that  the 
Tort  to  produce  it  is  often  sufficient  to  raise  Ihc  epiglottis.  Sometimes  the 
sieriof  of  the  larynx  can  be  seen,  in  spile  of  a  pendent  epiglottis,  if  the 
irror  is  placed  rather  lower  in  the  tauccs  than  muni  and  with  a  more 
tical  inclination  of  ilK  surface,  the  patient's  head  being  at  thc«ame  time 
tirown  far  biackwar<].  But  it  may  h.ippen  that  all  these  phns  fail.  An 
Itempt  may  then  be  made  to  raise  the  epiglottis  by  a  curved  sound  brought 
ito  con  tat  I  with  itx  under  Mirface.  Frankcl,  in  Ziemmscn's  '*  Handbuth," 
kys  that  when  the  epigtollis  ha.s  been  r.iised  by  such  an  inRtrument  it  falls 
riy  back  again,  so  that  even  after  removal  of  the  wund.  one  can  obtain 
a  glimpse  of  the  inienor  of  the  larynx.  Itut  in  most  |>crfK>ns  the  under 
surface  of  the  epiglottis  is  so  sensitive  that  a  choking  sensation  is  produced 
zs  soon  as  it  is  touched. 

The  parts  reClecicd  in  a  laryngeal  mirror  retain  their  proper  positions  so 

as  concerns  the  side  of  the  body  on  which  they  seem  tn  lie :    the  left 

I  cord  is  visible  upon  the  left  side  of  the  mirror,  the  right  one  upon  the 

[hi  side.     But  in  an  ant  era -posterior  direction  they  appear  to  be  inverted 

Hicb  a  way  thai  one  might  suppose  one's  self  to  be  looking  at  the  larynx 

>m  behind  instead  of  through  the  mouih,  as  is  actually  the  case.     In  other 

jrds,  the  base  of  the  tongue  and  the  epiglottis  form  the  top  of  the  laryn- 

Igoocopic  image,  the  arytenoid  cartilages  and  the  entrance  of  the  cesophagua 

ire  at  the  bottom  of  it.     It  is  to  be  observed  that  the  appearance  of  the 

c^lotlis  varies  widely  in  different  pei^ins.     Sometimes  little  more  than  the 

'ge  of  it  is  seen,  sometimes  a  Large  part  of  its  posterior  surface,  trhich  haa 

norrmlly  a  bright   red  color,  apt  to  be  taken  for  morbid  congestion.     The 

'  re>t  of  the  Laryngeal  mucous  membrane  is  of  a  paler  tint,  the  vocal  cords 

tlM-mselves  being  white  and  glistening. 

Most  of  the  affections  of  the  larynx  interfere  with  the  natural  performance 
both  of  its  two  principal  functions,  the  fomiaiion  of  the  voice  and  the 
of  air  mioand  out  of  the    trachea;    and  many  of  them  are  also 
ntieiidird  with  other  symptoms,  such  as  pain,  tenderness,  a  pcLuliar  cough, 
tid  dysphagia,  as  well  &s  with  varied  and  complicated  laryngascopic  ap[>ear- 
■ccs.     It  ihea'foreseemsadvisable  to  begin  the  description  of  laryngeal  dis- 
.  with  certain  affections,  of  which  some  give  rise  only  to  an  imfiairment  or 
[IcHS  of  (be  voice,  others  only  to  interference  with   the  breathing,  the  results 
examiiuition  with  the  mirror  being  correspondingly  simple  and  delinitc. 
are  the  paralytic  and  the  spasmodic  affections  of  the  muaclcii  gf  the 
rynx.      Although,  being  of  secondary  importance  to  the  spct-ialiKt — ih«y 
usually   coostgDcd   to  the  end  of   sysiemaiic    treatises — they  possess 
liar  interest  for  the  general  ph)^siclan,  on  account  of  their  beanng  on 
lueascd  of  di:»tant  structures.     Their  proper  place  in  this  work  >hould, 
ideed,  be  among  the  affections  of  the  nerves  or  of  the  nervous  centres,  but, 
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for  reasons  of  pmctical  convenkiKCi  it  is  desirable  to  take  them  with  oi 
affectioos  of  the  larynx. 

Different  writcni  clfvsify  laryngeal  paralyses  in  different  ways, 
first  discusses  affections  of  (he  several  muiicles  one  by  one,  as  they 
theoretically  be  imngined  lo  occur ;  afterward  he  passes  to  more  comp 
fonns,  in  which  nuny  muscles  are  involved  together.  Dr.  Xlacken 
arranges  them  according  to  their  supposed  seat  in  (he  bulb,  in  the  tmnki 
the  vagi,  or  in  the  vnnous  laryngeal  branches  of  those  nerves.  For  I 
present  purpose  it  vriil  be  sufficient  if  I  describe  such  forms  of  paralysii 
arc  actually  recognizable  in  clinical  practice,  pointing  out  for  each  of  tb 
as  far  as  is  [lowibic  the  nervous  lesions  Ihat  give  rise  to  (hem  and  the  nuu 
or  the  muscles  involved. 

Aflemard  I  shall  give  brief  accounts  of  the  spasmodic  affections  to  wh 
the  laryngeal  muscles  are  liable. 

PAKA1.VS1S  OP  ALL  THE    MuSCLItS  SUPPLtKU   BY  TIIK   KeCURKENT  tjL«\ 

CKAL  NRkVE  OK  Nkkvps. — Among  the  mos(  frcquen(  paralytic  afleciioni 
the  larynx,  as  might  na(urally  be  anticipa(ed,  is  one  which  involves  all  t 
muscles  supplied    bv  the    recurrent  nerve,  either  on  one  side  or  on    bo 
This,  when  iinilateraJ,  is  sometimes  spoken  of  as  "  hemiplegia  of  the  laryiu 
but  I  think  it  is  clearly  unadvisable,  as  it  is  altogether  without  precedent, 
employ  the  term  ht^miplegia  for  a  local  form  of  paralysis.     If  a  i^cial  na 
is  wanted,  ii  would  be  far  better  to  follow  the  analogy  of  the  word  opht' 
moplegia,  invented  by  Mr.  ihitchioson  for  a  general  paralysis  of  all 
muscles  of  the  eyeball,  and  to  speak  of  "  laryngoplegia  ""  when  the  m 
of  both  sides  of  the  larynx  arc  affected,  while  (he  name  of  "  hemilary 
picgia  "  might  l>e;isiigncd  to  cases  in  which  the  paralysb  isonc-sidcd. 
15  true  that  the  jiaralj-sis  i>  not  quite  universal,  since  the  crico-lhyroid  mu! 
must  be  Mip|HMcd  to  escape,     liut  it  does  not  appear  that  any  apprcci 
physiological  iution  results  from  their  contraction  when  the  other  laryn 
muscles  arc  powerless.      Moreover,  Ttlrck  is  said  to  have  observed   iai 
degeneration  and  atrophy  of  the  crico-thyroid  muscle  in  a  case  m  which  ij 
recurrent  Uryngeal   nerve  was  alone  affected,  while  the  superior  Uryn, 
nerve  entirely  escaped. 

It  will  be  necessary  to  describe  separately  the  effects  of  unilateral 
bilatcml  paralysis  of  the  recurrent  nerve. 

1.  ^^^i/fir/ ^c<vrfyj«/ /'or^j^MJ  is  characterised  laryngoscopicalljr  li 
complete  immobility  of  the  corresponding  vocal  cord,  whether  the  pati 
only  continues  lo  breathe  or  utters  a  vocal  sound.  The  position  occ Up 
by  the  cord  is  usually  what  is  termed  the  "  cadaveric  position  " — the  saini 
that  3»umed  by  the  vocal  cords  in  the  dead  body,  when  no  muscular  fo 
any  longer  acts  ujion  them — intermediate  between  those  which  may 
usually  observed  during  plionalion  and  during  inspiration,  itui  sometif 
the  r«rd  Ntands  nwirer  the  middle  line,  being  drawn  inward  by  the  action 
the  aryt«noideu.i  muscle.  The  cord  itself  looks  concave.  The  summit 
[he  arytenoid  curtilage  in  placed  a  little  further  forward  and  inw.nrd  tl 
(hat  of  the  opposite  cartilage,  to  that  it  looks  larger  in  consequence  of  m 
of  its  hinder  surface  being  exposed  to  view.  When  a  sound  is  uttered, 
opiiovlc  aryienui<l  cartilage  moves  further  than  usual,  and  the  unaffcc 
vocal  cord  ii  drawn  up  t<j  and  even  across  the  middle  line,  until  ii  n 
come  clow  to  the  affected  t-ord,  so  that  the  chink  of  the  glottis  is  placed  i 
liquely.  At  the  wme  time  the  summit  of  the  mobile  arytenoid  cariiL 
CTOtscs  in  front  of  the  cartilage  on  the  paralyxcd  side.  When  paral 
baa  lasted  a  long  time,  the  affected  cord  may  be  seen  to  be  obvioi 
atrophied,  and  may  o>cilIate  backward  and  forward  as  the  stream  of 
panes  over  it. 
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F^lhe-  voice  of  a  iMtient  with  nnilatrntl  reairrcnt  [nnlpni  u  often  much 

'••lined  ihiD  might  haTc  been  expixied.    It  is.-ipt  lo  be  weak  and  more 

es  hoante,  and  to  break  into  a  fnlv^ln  as  snnn  la  an  attempt  ix  tnndc  to 

forciblr-     Thin  last  pccitliurily  «ns  uriginally  puinted  out  by  Kratik, 

nrtcnl  vmlcTt  tay  that  it  b  lets  constantly  oliscrved  than  vf«  at  one  lime 

i)|HMi.-d.     A  point  to  which  Geibnrdt  han  drawn  attention  u  that  when  two 

nier»  are  placed,  one  on  each  side  <»f  the  thyroid  carlil.ige,  while  the  )>:Uient 

I  Awaking,  a  more  distinct  vibration  can  be  felt  with  one  linger  Ihan  n-ith 

iOlhcr.     There  i»  not  the  slightest  dysjincca. 

1.  miattral  ^raljsii  of  all  the  muM:les  supplied  by  the  two  recurrent 

is  charac^eriied,  laryDgoacopically,  by  immobility  of  both  voc^l  cords 

ih-  rndnvcric  position.     It  U  to  be  noted,  howcrcr,  thai  the  [nralysis  is 

3t  9:ldf>m  incomplete  on  one  side  or  on  the  other,  in  which  case  {lanial 

veiients  of  one  cord  may,  of  cotirsc,  be  detected. 

Thae  is  complete  aphonia,  the  voice  being  reduced  to  a  whisper.  The 
alicnt  is  unable  to  cough  or  to  expectorate  at  all  forcibly.  There  is  no 
d>-)))noa,  at  least  in  odnlts.  This  v.  a  point  about  which  there  was  at  one 
time  «me  divergence  of  opinion,  but  it  seem'*  now  to  have  been  lin.illy 
tetlled.  Sclicck  has  recorded  a  ca»c  in  a  boy  of  seven,  whose  breathing 
WW  io  M  way  interfered  with.  Zienusen,  however,  xtill  says,  in  his  "  Hand- 
bocfa,"  ua(  in  deep  inspiration  the  cord.t  may  be  drawn  a  little  further 
inw-jrd  than  before,  .ind  that  a  sltiduloiis  sound  may  be  produced  by  their 
CBcillatiora  or  by  those  of  the  other  laryngeal  slnicliires  in  the  stream  of 
air. 

Diapwtii.^X  must  be  borne  in  mind  that  immobility  of  the  vocal  cord. 

whether  on  one  side  or  on  both  sides,  is  not  in  itself  proof  of  the  presence  of 

a  (laral^tic  rffrclion.     As  Ih.  Semon  jxiinted  out  in  the  '■'AUiiual  Times  am/ 

Gat*tlt"  foriSto,  precisely  the  s»nie  laryngoscopic  spiK-atances  may  be  the 

lilt  of  anckylosts  of  the  crico-aiyleooid  joinis.      This  fact  had.  indeed, 

recogniied  (o  some  extent  by  previous  writers,  especially  in  Germany. 

it  it  secm«  t4  have  been  generally  supposed  that  a  perichondritis,  whether 

the  cricoid  ir  of  one  of  the  arytenoid  cartilages,  before  leading  to  fixation 

the  C4rrcA{>onding  joint,  must,  almost  of  necessity,  be  attended  with  sup- 

iration  and  wah  swelling  of  the  overlying  submucous  and  mucoiis  tissues. 

r.  Semon  h^  insisted  that  all  such  changes  may  be  absent,  and  that  the 

Rcction  may  prcduce  only  a  development  of  hbrous  tissue  which  obliterates 

syTiovial  cavi-y  and  unites  the  cartilages  firmly  to  one  another.     Tlie 

of  BiKhyltAis  of  the  crico-arytcnoid  joints  will  be  discuteed  under 

he  head  of  lar)'ngeal  peiichondrilis.     It  is,  of  course,  only  when  the  posi- 

lioii  of  the  affected  arytenoid  cartil.3gcs  is  such  as  to  bring  the  cords  into 

'Uic  cadaveric  position  that  the  case  caa  be  taken  for  one  of  recurrent 

paralysis. 

Pathelagf. — The  causes  of  paralj-sis  of  the  muscles  supplied  by  the  rcctir- 
^veM  nerve  or  nerves  fall  into  two  groups.  On  the  one  hand  there  may  be 
^Kpntrai  disease  of  the  nuclei  of  the  nerves  of  the  eighth  pair,  on  one  side 
^Br  on  both  sides,  in  the  pons ;  the  affection  then  commonly  forms  part  of  a 
^Bnlbv  paralysis  or  of  a  multiple  sclerosis,  or  of  some  chronic  lesion  of  the 
P&nvbrtr^pinal  centres  ascending  from  ibc  cord.  The  paralysis  is  ihtn 
tnually  bilateral.  Or,  on  the  other  hand,  the  disease  may  be  prrifhtral, 
interference  with  the  roots  or  trunks  of  the  spinal  accessory  and 
trie  nerves  near  the  base  of  the  skull,  or  with  the  trunk  of  the 
stric  after  its  separation  from  the  spinal  accessory  or  with  llie 
iirrcol  laryngeal  nerve  itself  below  its  origin  from  the  pneumogaslric. 
a  rule,  the  paralysis  is  in  such  cases  unilateral.  Indeed,  by  far  the 
bcquent  cause  of  paralysis  of  the  muscles  of  one-half  of  the  larynx 
BOeurism  of  the  aorta,  in  which  case  the  affection  is  most  often  on  the 
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le(t  «de.  An«urUm  extending  to  the  innomiiiaiv  artery  nuy,  bi 
coiDpres  the  right  ivcurrcnt  nerve.  And.  oigain,  mrdin-tiinal  growt 
vaitoiia  kinds  may  inieitcrc  with  the  left  nerve,  while  either  the  left 
or  the  Hf^ht  may  be  pressed  i)|>on  by  goitiouK  or  (ither  cnbrgemen 
the  thyroid  body,  or  by  cancerous  tumors  starting  frnm  the  ccKoph 
h  is  a  further  peculiarity  of  these  Ust-tncDtioned  [>cri)iheta1  rjiu^cs 
they  not  infrequently  afTect  in  succession  both  rciriirreiit  nerves,  and 
duee  a  biUlerol  (usialysis.  Dr.  Mjickeniie  ha»  publt^shed  a  caK  in  * 
there  ncrc  two  nneuriEms  of  different  parts  of  the  aorta,  one  of  w 
con)i>re4ii-d  ihe  right  and  the  other  the  left  recurrent  nerve.  And  in  i 
Dr.  Hiiuuiler  recorded  a  very  intercsling  example  of  .1  bilateral  parsl; 
of  the  recurrent  nertcs,  apparently  due  to  the  prc»iin:  of  a  l.irge  pericsi 
exudation.  It  is,  hoirevcr,  a  ntore  remarkable  fact  that  penpheral  ini 
fvrenee  with  a  single  vagtis  sometimes  caufies  precisely  the  same  resi 
This,  I  believe,  wa^  firt^l  pointed  out  by  Dr.  Uaumler  in  the  "Path.  7rvm 
for  1S71 ;  two  ycar$  later.  Dr.  George  Johnson  tnade  it  the  suhjcnt  a 
very  iDlcrcsling  paper,  which  may  be  found  in  vol.  Iviii  of  the  "Affa'.-C 
Trttu."  The  only  possible  explanation  seciDB  to  be  that  an  irritant  act 
is  conveyed  upwati;]  to  the  bulb  by  the  centripetal  fibres  of  the  a/Tec 
vagu&.  Consetjuently,  it  is  obvious  that  a  lesion  involving  only  l):e  rec 
rent  nerve  and  not  the  vagus  it?clf  must  be  incapable  of  producing  the  m 
effect,  as  was  well  shown  by  Dr.  Semon  in  the  "Beri.  Klin.  HWhmsckn^ 
for  iSS^.  The  circurasiance  that  the  paralysis  set  up  by  such  in  irrit 
action  is  bilateral  may  be  explained  by  the  existence  of  a  clofe  connect 
between  the  nuclei  of  the  two  sides,  as  is  postulated  by  Dr.  Itroadbei 
hypothesis  (sec  p.  501),  Hut  Lockhart  Clarke  further  showed  that  « 
of  the  fibnrs  of  origin  of  the  spinal  accessory  nerve  (which,  in  real 
include  the  root  fibres  of  the  recurrent  bryngeal)  actually  luws  aci 
the  middle  line,  being  derived  from  the  opposite  nucleos;  (lerh: 
therefore,  it  is  not  inconceivable  that  disturbance  of  a  single  uiw: 
should  cause  a  bilateral  paralysis,  \^'hcthc^  any  orj;anic  change  devel 
iiMlf  in  the  nucleus  or  nuclei  is  as  yet  uncertain ;  it  seems  as 
not  to  have  been  carefully  looked  for.  The  muMries  on  both  si 
become  atrophied,  as  was  clearly  shown  in  Dr.  Bauiuler's  cawe. 
may,  indeed,  observe  that  there  is  no  form  of  paralysis  in  which 
resulting  muscular  atrophy  is  more  obvious  on  diisection  than  in  paral 
of  Ihe  muscles  supplied  by  the  recurrent  nerve.  In  unilateral  ca 
in  particular,  the  conlra»i  between  the  whitish-yellow,  shrunken  et 
arylanoidtm  fvstitis  on  the  affected  side  and  ih«-  red,  fleshy  mu 
opposite  to  It  is  more  striking  than  any  similar  condition  that  I  h 
ever  seen  in  other  iKirts  of  the  body.  The  recurrent  ner^-e,  also,  be 
the  point  at  which  it  i.s  compressed,  is  greatly  wasted  and  of  a  dull 
color. 

The  fragmitis  of  reairrenl  paralysis  depends  upon  its  cause.  In  Haum 
case,  in  which  it  was  dependent  upon  exudation  mto  the  pericardium, 
patient,  whose  voice  had  been  reduced  to  a  whisper,  recovered  tiiiickl 
the  effusion  underwent  absorption ;  within  four  or  five  weeks  from  the 
when  he  first  became  hoarse  he  could  speak  nearly  as  well  as  ever. 
rule,  (he  disease  which  catiscs  the  paralysis  is  incurable,  and  the  para 
iticlf  persists  until  death.  A  goitre,  if  this  is  present,  should,  of  course 
actively  treated.  It  is  generally  useless  to  prescribe  strychnia  or  to  a 
galvanic  or  faradic  currents. 

PAILM,ySIS  OK  THB  AUItUCTORS  OK  THE   CORDB  (THE   CrIO>AR»T««0 

Poina). — Since  recurrent  paralysis  is  commonly  the  result  of  a  ttw 
])rocess  gradually  destroying  the  fibres  of  the  nerve  or  the  nucleus 
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bich  they  arise,  it  i*  natural  enough  that  caae*  should  be  met  with  in  which 

DOM  only  of  the  mujcks  supjilied  by  it  jmATer,  while  olhere  escape.     Sat 

'  Bt  is  a  vcrjr  recnarkuble  fact  ix  that  Mich  incomplete  formi  of  parnl>-yis 

Kild  invariably  (so  far  m  is  at  prcM-nl  knov-n)afl!'ect  one  paiticulnr  tnuscle. 

be  rrieo-anMni/iJfta  posUem,  of  which  the  function   'm  to  keep  the  cords 

an  dunng  rctinniiion,  and  e>|>erially  to  widen  the  space  between  them  on 

ep  inspjnilion.     Indeed,  within  the  last  twenty  yean  a  good  many  ca!«s 

ive  been  recorded  in  which  there  ha»  tteen  paralysit  on   both  side*  of  the 

irynx,  and  yet  no  muscle  haa  been  attacked  except  lhi«  one  on  either  side. 

''lerhaidt  puWnhed  the  fiisJ  example  of  such  an  occurrence  in  1863,  and  an 

iminble  lecture  on  the  subject    by  Riceel  may  be  found  in  the  ttrcond 

>luinc   of  "German  Clinical  Lectures,"    edited  for  the  New  Sydenham 

ciely,  in  1S77.     But  it  isespccially  to  Dr.  Semon  that  we  are  indebted 

an   adequate  appreciation  of  the  special   proclivity  of  the  abductor 

cles  to  become  iiaralyzed.     The  reason  for  this  (>roclivity  is  still  ob- 

When  there  is  a  nuclear  lesion  in   the  bulb,  it  may,  of  course,  be 

counted  for  on  the  »uppo»ition  thut  the  nucleus  for  the  fibres  to  the  abduc- 

■s  is  really  distinct  from  that    for    the    other    laryngeal  muscles,  just  as 

explain  how  in  ordinarj-  raseii  of  bulbar  paralysis  the  lower  jiart  of  the 

«  generally  becomes  afTi-ctcd  while  the  upper  part  escapes.    Bui  the  result 

just  the  ssnie  when  the  disease  is  one  which  involves  either  the  iipjier  pan 

'  the  vagus  or  the  reninent  nerve.     The  only  possible  explanniion  then 

mts  10  be  t1»t  the  Abrcs  to  the  abductors  undergo  complete  dc^ruciion 

rlicr  than  those  to  the  adductors.     Riegel,  indeed,  acitialiy  fciunij  m  one 

hb  cases,  in  which  both  the  recurrent  nerves  were  emheddcd  in  dense' 

ineclive  tissue,  that  although  the  majurity  of  the  fibres  had   undergone 

My  degeneration,  some  slill  retained   their  ncirmal  Mructure.     May  we  sup- 

ec    that,    OD   account  of    their   relatively   Mmple    (unction,    the    crico- 

ytxnodei  postici  have  a  smaller  nerve  sup|ily  than  the  mt  of  the  laryngeal 

Dtocles.  so  that  when  the  recurrent  nerve  is  pressed  upon  there  is  in  the 

of  iIk  muscles  in  question  no  powibility  (or  tindamagcd  fibres  to  take 

eScciively  the  work  of  those  which  have  licen  destroyed,  whereas  for 

muscles  having  more  varied  functions  and  a  richer  nerve  supply,  such 

■b«titutioD  rv:idily  takes  place?     During  the  meeting  of  the  International 

mgresB  in  1881,  Koscnbach  pointed  out  that  in  |>ara1y[tc  affections  of  the 

am  there  is  an  analogous  foct  in  the  greater  liability  of  the  cxicnson 

ad  abductors  than  of  Ihc  adductors  to  stio'cr.     Perhapt,  too,  a  fiiriher  cor- 

PboTslion  of  such  a  view  may  be  found  in  the  circumstance,  to  which  I 

shortly  have  to  allude,  that  when  the  laryngeal  muscln  arc  atfected 

S|»am,  the  abductors  arc  invariably  ovcqiowered   by  the  adductors. 

bis  is  certainly  altogether  consistent  with  the  hypothesis  that  the  nerve 

pply  to  the  latter  group  of  muscles  may  be  more  abundant  than  that  to 

B  former. 

The  laryngoscopic  appearances  which  characterise  paralysis  of  a  single 

ko-aryuenoideus  posticus  arc  that  the  corresponding  vocal  cord  lies  more 

leas  near  the  median  hnc,  and  does  not  move  outward  as  it  normally 

i\A  when  the  patient  takes  a  deep  bTe.ith.     Un  the  other  hand,  during 

ilizatioo  it  moves  freely  inward.     Hence  one  must  bear  in  mind  that 

ikss  the  state  of  the  Urynx  is  carefully  inspected  while  the  patient  is  not, 

I  well  as  while  he  is,  attempting  to  utter  a  «ound,  this  alfeciion  will  ncces- 

ilv  be  overlooked.     When  both  abductor  muscles  are  pamlyzcd,  Ihc  two 

lie  nearer  one  another  than  tbey  do  in  health.     The  degree  to  which 

bey  are  approximated  varies  with  the  duration  of  the  paralysis.     In  cases 

'  lotig  standing,  they  may  lie  so  close  logcthcr  that  during  ins]iiralion  it 

KATCely  poauble  to  perceive  the  slightc»i  chink  between  them;  during 

fiiration  iney  then  recede  slightly  ^m  one  another.     Riegel  insists  on 
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titc  Tact  that  this  extreme  narrowing  of  the  space  between  the  cofxI>  is  ih 
result  of  a  grndual  contraction  of  the  anUg;onb(s  of  the  paraljrnHl  niuacla 
exactly  analogous  to  tliat  which  occura  in  paralytic  alieciions  of  certai 
muscles  of  the  eyeball,  of  ihe  face,  or  of  the  limbs.  But  in  a  case  recorde 
by  Fciih  it  seems  to  have  come  on  within  a  few  daj-s  from  the  comtnenct 
rocnt  of  the  psral)^s. 

AnothtT  factor  in  the  production  of  such  a  ver>-  marked  uenosis  of  th 
glottis  during  inspiration  is,  however,  in  all  probalwlily,  a  sucking  in  of  th 
cords  lowatd  one  another  in  consequence  of  the  diminution  of  atmospheri 
pressure  upon  their  lower  as  compared  with  tlmt  upon  their  upper  wrfaces. 

Id  two  cases  seen  by  Dr.  Setnon.  there  was  a  modifu-aiion  of  the  ihui 
laryngo&copic  nppraranresi  the  cords  were  close  together  only  along  thct 
anterior  iwo-thinls,  and  diverged  posteriorly  so  as  to  leave  a  tnangular  opeo 
ing  with  iia  base  at  the  inter-arylenoid  fold.  It  is st^^tested  tliat  this  depend 
upon  a  limitation  of  the  jiaralj^s  to  Ihe  outer  fibres  of  the  crico-aiytainoidt 
postici,  their  inner  libm  escaping.  RUblmanD  has,  in  fact,  endeavored  n 
show  that  each  of  ilitKC  muscles  consists  of  two  portions,  having  dilTcrcn 
fiincttons ;  the  inner  pMrtion.%  he  sa)-s,  draw  ihe  arytenoid  cartilages  down 
ward  and  outward  upon  the  cricoid  ;  the  outer  portions  rotate  the  arytenoi 
cartilages  upon  their  vertical  axis. 

Apart  from  the  rextilti  of  a  laryngoscopic  examination,  sulijetlivt  jymf 
terns  of  panil)'!iis  of  a  single  crico-arytxnoideus  posticus  are  altugeiher  want 
ing.  The  patient's  voice  is,  of  course,  perfect,  and  as  tlietc  is  plenty  of  rooq 
for  the  entrance  of  air,  he  experiences  not  the  sUghteit  dys|>nu»,  even  oi 
exertion.  It  is  thU  fact  whii-h  gives  its  special  iniportance  to  Semon's  ob 
serrations  at  lo  ihc  invariable  occurrence  of  paral^sl^  of  this  muscle  as  th 
result  of  a  p;irtial  desirmtion  of  the  recurrent  laryngeal,  or  of  the  vagg 
nerve  trunk,  or  root  fibres,  or  nucleus.  He  has  sliown  tliat  there  arc  i 
great  many  casei  of  aneuri:tm,  of  mediastinal  growth,  of  c:arciuoma  of  ihi 
oesophagus,  and  even  of  disease  at  ibe  ba.se  of  tne  brain,  upon  whti  h  a  ron 
tine  use  of  the  laryngsocope  throws  as  much  light  as  does  (lie  rotilinc  use  c 
the  ophlbalmoscoi>e  in  some  cases  of  cerebral  tumor  or  of  chronic  Bright' 
disease. 

On  the  other  h.ind,  when  both  abductors  of  the  vtKal  cord.i  are  paralyicd 
the  symptoms  may  be  of  the  most  urgent  and  dangerous  charatter.  Th 
voice  is  still  iinimgaired  unlets  there  is  a  coincident  inOamroatury  aifcctiod 
of  the  Isiynx.  Bui  there  may  be  the  most  dislrening  inspiratory  d)-spncca 
the  air  being  slowly  drawn  into  the  chest  with  loud  stridor,  and  the  patieo 
becoming  livid,  with  cold  extremities,  and  ultimately  dying  of  suffocatioti 
In  such  cases  the  laryngoscope  is  needed,  not  so  much  to  distinguish  tbi 
affection  from  other  diseases  of  the  larynx  as  from  stenotis  of  the  tracha 
or  of  the  main  bronchi.  It  is  to  be  borne  in  mind  ttut  the  mere  fact  thi 
during  inspiration  the  cords  are  drawn  close  together  near  the  middle  lin 
is  not  of  Itself  jiroof  that  there  is  any  paralysis  of  (he  abductors ;  there  ma; 
be  merely  a  s|)a.sraodic  alTection  of  the  adductors.  What  generally  at  ono 
narks  the  difl'errnce  is  the  way  in  which  the  d)-spncea  begins.  A  prioMT 
spasm  is  sudden  and  rapid  in  its  development ;  the  contraction  of  anta^ 
nists  which  obstructs  ihe  entrance  of  air  in  cases  of  paralysis  of  the  abdnc 
tor«  comes  on  slowly.  At  6r«t  there  is  difficulty  oi  breathing  only  wha 
the  p.iiicnt  makes  some  effort  or  exertion ;  gradually  it  becomes  perssten 
and  incrcaaes  in  severity.  Another  morbid  condition  from  wliirh  pamly 
sis  of  the  crico-arylajioidci  postici  muscles  has  to  be  distinguished  i 
■n  aiichyloMK  between  the  cricoid  and  the  arytenoid  cartilages,  in  whkl 
the  Utter  hapiien  to  be  placed  in  such  a  position  that  the  cords  lieclos 
together.  One  [loint  which  ought  to  serve  as  a  criterion  between  these  twi 
affections  is  that  in  anchylosis  the   imnuibility   is,  or  may  be,  absolute 
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inch  shoald  not  be  the  case  ia  paialysb.    But  Dr.  Semon  spealu  or  ihe 
diagnosis  as  somctinics  im[>assiblc< 

With  tcgard  to  the  sanies  or  par»l)-siB  of  one  or  both  of  the  abductor 
MukIcs  of  the  cords,  wc  have  already  seen  it  may  be  cither  ccntml.  or  due 
to  some  aflcction  involving  the  upper  parts  of  the  vagi,  or  the  leciirrent 
nerves  in  tbtir  course.  In  the  " Palhohgieal  TraHsaelions"  for  (8Si  a 
cxsc  is  recorded  by  Dr.  Whipham,  in  which  a  bilateral  paralysis  of  the 
abductors  was  dependent  upon  implication  of  the  left  pncumogascric  and 
recurrent  nerves  in  the  walls  of  a  thoracic  aneurism.  In  some  cases  this 
fonn  of  paralysis  has  followed  diphtheria,  and  once  it  has  been  a  scriuela  of 
facial  erysigx'las.  Sometimes  it  has  been  ascribed  to  exposure  lo  cold  ;  and 
Dr.  Murkenzie  thinks  it  is  not  infrequently  due  to  direct  pressure  upon,  or 
irritation  of,  the  fibres  of  the  crico-aTyia;noidei  posiici  through  the  anterior 
wall  of  the  pharynx  in  sirallowing.  Indeed,  a  case  by  Oit  is  cited,  in  which 
it  was  the  result  of  tlic  impaction  of  a  piece  of  meat  for  twenty-four  hours, 
at  the  ori5te  of  the  ccsophagus. 

Prfffltesit  and  Treatmoti. — In  some  cases,  such  as  those  to  which  I  have 
just  been  rcfcrriog.  aa  well  as  in  oihen  in  which  the  aiiolog)^  remains 
allogcibci  obscure,  recovery  takes  place  after  weeks  or  months,  without  its 
being  obvious  that  treatment  has  been  directly  concerned  in  bringing  about 
thb  result.  Much  more  often  the  affc^iion  remains  incurable.  Someliiuei 
a  Urge  amouiii  of  relief  to  the  subjective  symptoms,  with  temporary  disap- 
pearance of  the  actacka  of  dyspncea,  may  be  attained  by  the  subcutaneous 
injection  of  strychnia  (^  grain  of  the  sulphate,  gradually  increased  to  ^ 
grain,  daily)  or  by  sj-sti-matic  use  of  faradiKation.  The  proper  method  of 
applying  the  current  is  by  a  laryngeal  cK-ctrode  (which  will  be  described 
ai  i>.  Soo),  with  a  flat,  sjiadc-shaped  ctlrcmity  that  can  be  laid  upon  the 
pharyngeal  mucous  membrane,  over  the  paralyzed  crieu-atyicnoid  muscles. 
It  ia,  however,  very  ini|)oriant  that  one  ihould  not  be  I'onleiit  with  a  partial 
Mccew  from  ihU  or  any  othitr  plan  of  Ireatineni.  So  long  m  the  ohjectire 
fignx  of  !>ienoflt«  of  the  gloitts  continue,  there  is  always  the  risk  of  the 
Kuldeit  supervention  of  a  fatal  attack  of  dyspmea,  as  in  a  case  recorded 
by  lit.  Semon  in  vob.  xi  and  xii  of  the  '^CUmeal  Society't  Transatti^ns," 
in  which  the  patient's  life  was  juat  saved  at  the  last  moment  by  tracheotomy, 
aod  by  artilicial  respiration,  continued  for  three  and  a  half  hour«.  The 
rule  tf,  therefore,  laid  down  by  him,  that  the  trachea  should  he  0|>ened 
without  delay,  ai  a  meoNure  of  precaution,  in  every  case  of  imnilyxit  of 
the  abdufrton,  altendetl  with  ronxidemble  KtenoKis  of  the  glotti.s,  and  with 
marked  dyspniea,  unlew  by  some  Other  method  one  mrcet'dx  within  a 
short  tifoe  in  bringing  aliout  not  merely  .lubjcctive  relief,  but  aixo  an  actual 
rolargement  of  the  opening. 

Pakaivsis  (IF  THK  Ar>DycTOBS  OF  THE  CoRiK. — There  is,  in  ever)'  rc«]iect, 
the  most  m.irked  (XMiible  contrast  between  paralytic  affeclionx  of  tlie 
abductors  and  of  the  adductors  of  the  cords,  respectively.  They  differ  in 
their  cau«eK,  in  their  s>'mpioms,  and  in  their  course.  A  paralysis  limited  to 
the  adductora  is  never  due  to  organic  lesions  affecting  either  the  fibres  of 
Ihe  vagi  or  of  the  recurrent  nerves,  or  their  nuclei  of  origin.  On  the  other 
hand,  such  an  affection  is  not  at  all  infrequent  as  the  result  of  other  causes, 
vhii.  h  1  shall  presently  give,  but  which  thetnsclTcs  seldom,  or  perhaps  never, 
give  ri'H;  to  [uralyMtt  of  the  abductors. 

The  laryng(»copic  appearances  which  accomjiany  panlysis  of  the 
adduriore  vary  somewhat  according  to  the  precise  seat  of  the  affection  ;  for 
it  is  to  be  borne  in  mind  that,  instead  of  being  (like  the  abductors)  a  single 
pair  of  miwclcs,  the  aildurlont  consist  of  a  group  of  must  les  on  each  side  of 
ihe  Urjnx,  anjr  one  of  which  may  probably  be  paralyiied  se{>arately.     The*e 
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nvda  are  cbaed  togctfan  hy  Henle  sad  laHdki  water  the  i 

tpkauirr  ti^  eomttrUI^  riwa  gMti^ :  sod  »  ta  ooe  taiponanl 
docnpdoB^  bodi  antOHWal  and  physigkycai,  difcr  widety- 
wUdi  ban  flHMnHy  been  taa^  n  &Blirii  KB-boob,  tt  it 
ne  briedr  lo  aDadc  w  tbdr  vie*!.  Tbe  poist  to  wlock  I 
eoacom  ibe  pair  of  iwdu  wbicfa  ta  tU>  coantnr  are  famnat  tbet 
amjmoidci,  aad  whkb  aic  coawaoaly  lappwd  lo  bane  the 
rnsdiig  tbe  fnaX  coida,  tfaoa  ^nnig  »  ■nugoaiwt  of  ibe  cnco-i^rR 
Now,  tbe  GcnnaB  ■wiwiiHt  divide  tbe  awidct  ta  qoesiaa  iKo  i 
•idwr  Hdc  Raauag  then  tbe  rtyx  arfUmmiu  stttrm  aad  Ike 
arytxMMj^  intermt  respcctmlf .  The  ibyip-aryMiaoidci  iattnii  airdoc 
at  a  pair  of  nri— -dwped  bwscIm.  caca  of  wfakh  b»  oae  «  u  n^s 
jdcting  into  ibe  nbatsocc  of  dw  cocw^oadhy  mcsl  cotd.  Their  fim 
H  to  nnugbua  aad  to  approximate  the  cocda  la  the  act  nf  wjraKirarioa. 
oibcf  words,  tlicy  co«[<cmc  with,  imuad  of  being  opponaia  ai'.  the  < 
thyruidci ;  and  they  are  tomrrimcs  spoken  of  as  being  the  "  im 
tcnion,"  Ibe  crico-thjrroidci  as  ibe  "  estcnial  ieoK>rs  "  of  Ae  corda. 

Kow.  if  the  ihyro-arytaooidel  iniemi  arc  paraltfcd,  ihccftcl  it  tbst ' 
the  patieni  aitempls  to  speak,  the  cords,  instead  of  bcuig  ^tniglu.  are 
concave,  and  enclose  between  them  a  narrow  oval  «pace.  If  the  aSect 
nnilatcral,  the  space  appears  bounded  by  a  sinight  and  a  curved  line. 
width  of  the  mcc  between  the  cords  depends  portly  upon  the  pitch  o 
MMDd  which  tbe  patirni  is  irking  to  uiier,  being  greaner  when  the  pit 
Ipw  than  when  it  is  high.  For  one  must  reoteniber  thai  erery  degree  a 
of  power  of  the  vocalizing  muscles  may  occur,  from  the  dight  pu 
pansit  up  to  the  most  complete  paralysia. 

Oil  the  other  hand,  an  iMtlated  ponJysts  of  the  arytmmiidemi  cmigcle  c 
the  rima  glotiidis  to  gape  posteriorly,  between  ihc  two  arTtcnoid  cartQ 
while  iIm:  cords  thenselvcs  meet  perfectly.  The  larrBgowopk  appeal 
it,  then,  that  of  a  triangle  behind,  with  iu  apex  prolonged  into  the  no 
unow  chink.  Pienia»:k,  however,  writing  for  Stdrk  in  his  work,  says 
in  aoinc  caaea  the  ligamcniotis  and  the  caniUginous  pans  of  the  rima 
two  continuous  straight  lines,  one  on  each  side,  there  being  a  triati; 
interval  between,  which  has  its  apex  in  Iront  at  tbe  thyroid  canilag 
base  behind,  beneath  the  poatcrior  commissure. 

Another  laryngoscopic  appearance  sometimes  observed  is  that  the 
ccsaos  vocalis  of  each  arytenoid  cartilage  forms  an  angle  inward  ;  it  i 
lieved  to  represent  a  combination  of  paralysis  of  tbe  ikyro-arylafuiJa  u 
with  that  of  the  arylan^eus. 

An  isolated  paralysis  of  the  two  trito-arytximdei  tattnUa  a  su 
Picniazck  to  produce  in  the  laryngeal  mirror  a  figure  with  an  angle  outi 
corresponding  with  the  processus  vocalis  on  each  side,  the  rima  1 
quadrilaieral  and  lozcngC-«hapcd.  Ziemsscn,  however,  doDbt»«hether 
an  afleciion  of  these  muscles  ever  occurs. 

If  all  the  muscles  fomttng  the  tphintler  rima glHfidu  arc  paralyzed 
same  lime,  the  rima  glottidK,  when  the  patient  attempts  to  speak,  fom 
oval  space  ;  but  this  is  not  bo>mdc^d  behind  by  the  point  of  contact  bct4 
the  two  processus  vocalcs,  as  when  the  ihyio-atyittnoidci  inlcmi  alon< 
aAected  ;  it  extends  backward  between  the  arytenoid  cartilages  to  bci 
tlK  posterior  commissure. 

lAsily,  according  to  Dr.  Mackenzie,  it  is  possible  to  recognise  lary 
icopically  a  paralysis  limited  to  the  trico-lhyreidei  muscles  which*  of  ce 
differ  from  all  the  rest  in  receiving  their  supply  Iron  the  superior  laryi 
nerves.  The  appearance  which  indicates  such  an  aflection  is  said  to  be 
the  riau  gloltidis  presents  a  wavy  outline,  the  form  of  which  is  dcscrilM 
one  case  as  having  been  subject  to  frequent  variation. 
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It  has  still  to  be  remarked  ihat  parnlylic  afTcctions  of  some  of   (!ie 

cles  fomiing  the  if imeffrn'ma  gitfti-/is  may  be  amocuicd  with  spasm 

others,  and   also  ihal    the  exact    seat  of  a  paralytic  affection  may  be 

IHereni  on  the  two  sides  of  the  larynx.     One  can  easily  imagine  ihat  it 

liy  sometimes  be  difficult,  or  even  impossible,  to  determine  (he  precise 

rter  of  such  cisc*- 
Apkonia. — Tlic  main  sympcom  in  all  cases  of  paral^'sis  of  the  adductors  of 
_  c>ird  i^  impairmcnl  of  woicc,  extending  from  hoarseness  up  to  the  most 
compli-te  ai^ionia,  so  that  the  patient  may  be  utterly  unable  to  speak  except 
in  a  whi^pe^.  As  to  whether  such  a  total  loss  of  voice  is  ever  the  result  of  the 
hoisted  affections  of  individual  muscle*  there  seems,  however,  to  be  some 
doubt,  i^iemssen  says  that  this  cfTeci  can  hardly  be  produced  even  by 
panOyui  of  the  tkyr^arylannHdei  inttrni,  so  long  as  the  eHfa-aryl^noidti 
»/«  and  tlie  arytanrnJeui  remain  in  action,  and  bring  together  the  pro- 
vocates of  the  two  arytenoid  cartilages.  Paretic  stales  of  tlw 
mutcles  give  rise  not  only  to  hoursGnc^s,  but  to  an  undue  senw 
in  speaking  or  in  singing,  to  an  inability  to  maintain  the  \-oic-c 
long  a  time  as  usual,  aitd  to  a  want  of  power  to  call  out  loud  or  to 

Dot. 

the  other  hand,  it  is  a  striking  fact  that  many  patients  who  have 

i[deie  aphonia  oeverthelcs  continue  to  be  able  to  cough,  and  alxo  to 

ezc,  and  that  these  reflex  acts  are  accompaniol  with  a  Urynjjeal  .vjuml, 

bich  clearly  proves  Ihat  for  this  (lerformanee  the  cords  can  be  perfct-tly 

ell  brought  into  contact.     This  \a  especially  apt  to  be  the  ca-w  with  hyxter- 

■I  women,  who.  In  fact,  are  the  roost  fre(|ucni  subjects  of  paraly^Li  uf  the 

Jductor  mu.-icles.     Dr.  Mackenzie  says  that  has  met  with  such  an  affection 

girh  only  ex^hi  or  ten  years  old.  but  hysteria  is  by  no  means  unknown 

I  «cb  an  age.     Phlhixis  is  another  di.scase  in  which  a  iKinlytic  apha.iia  it 

rather  frequent  ocairrence.     Dr.  TkLickenxie  speaks  of  having  in  1865 

unedai   the  Htompton   Hospital  thirty-seven  consumptive   ]iatieiits  in 

am  the  voice  wai  affected,  and  of  having  found  that  in  eleven  oi  them 

affection  was  purely  functional."      Sometime*  a  paretic,  or  even  a 

ripletely  pnralytic,  state  of  the  thyro-aryla;noidei  and  of  the  iranKveise 

rles  followTi  an  attack  of  laryngeal  catarrh  ;  it  may  then  continue  long 

r  the  mucous  membrane  cease«  to  show  congestion.     Or.  Mackenzie  says 

It  Ihi*  fre(picntly  occurs  in  public  speaker*,  and  es|)ecially  in  clergymen. 

other  uses  paral)-sis  of  the  adductors  of  the  vocal  cords  i»  reg.irded  as 

neurrutic,"  in  the  GennAn  sense  of  the  word,  /,  e.  directly  dependent  upon 

action  of  cold  upon  the  affected  nerve  lwig«  or  muwles.     Sometimes 

.  the  remit  of  over  exertion  of  the  voice,  as  in  singers,  and  such  cases  are 

Jly  slight  and   trankitory.     Hut  Dr.  Mackeniie  spealcs  of  paral)-sis  of 

'  ihyro-arytsenoidci  inierni  as  being  occasionally  the  mult  of  an  actual 

>s{>rain  "  o(thc  muu^ubr  tisnies  in  some  undue  eilort  at  vocaliialion.  and 

then  proving  exceedingly  intraictablc.     Paralysis  of  the  troHSvenus  (or 

some  of  the  other  miucles]  seems  to  be  sometimes  dependent   upon 

inulous   or    other    lesions   directly  destroying  the  substance  of   the 

iclc.     Dr.  Mackeniie  also  mentions  poisonmg  by  lead  or  by  arsenic  as 

nble  causes  of  a  paralytic  affection  limited  to  one  or  more  lar)-ngeal 

z\a;  a  case  which  he  cites,  and   which  occurred  in  a  |>ainter,  is  de- 

ibed  ksooc  of  complete  lossofpowcrof"  the  adductor  of  the  right  vocal 

is  a  peculiarity  of  hysterical  aphonia,   which  (as  wc  have  seen^  is 

tdeni  upon  paraly^K  of  some  or  all  of  the  adductors  of  the  cords,  that 

patient  is  apt  to  suddenly  regain  the  voice  under  the  influence  of  violent 

notion  or  shock.     The  recovery  in  such  cases  may  be  cither  transitory  or 

nianent.     Since  the  introduction  of  the  laryngoscope  it  has  become  the 
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usual  practice  to  treat  inch  cstsc*  by  the  application  of  a  [towerfnl  ind 
current  to  the  interior  of  lh«  larynx,  and  this  leads  to  brilliant  su< 
The  method  is  as  follovp-s :  One  cl«^trode  is  connected  wilh  a  mctsi  plat^ 
fastened  u|Kjn  a  necklet  which  is  put  round  the  patient's  nctk  so  that  ihd 
metal  plate  rests  on  the  front  of  the  laryns.  The  other  electrode  con^isli 
of  a  small  metal  ball  or  sponge  fixed  to  the  end  of  a  long  cur%-ed  ttetn^ 
which  can  be  passed  down  into  the  ^xu:t  between  the  vorul  cords.  Thf 
stem  of  this  "  laryngeal  electrode  "  is  soconrtnicied  that  it  transmits  nC 
current  until  the  end  of  it  has  entered  the  brynx ;  at  that  momeni  t 
Ojxrator  with  hi"  finger  presses  down  a  key  by  which  the  circuit  ix  coin 
picted-  All  obsenert  seem  to  be  agrei-d  that  the  only  way  by  which  it 
powbic  to  count  ii|K>n  a  successful  result  from  this  [wocedore  is  that 
using  on  the  vrrx-  first  occasion  a  current  of  great  power,  which  is,  of  course^ 
ex(|ia%iti-l;^p:i:nfiit,  hot  which  makes  the  piitient  almost  invohintarily  ullen 
a  loud  artioilatc  cry,  whereupon  the  electrode  is  instantly  withdrawn.  II 
Its*  than  this  be  attempted  at  fir^l,  Dr.  Semon  tells  niie  that  electricity  often 
fails  altogether.  Dr.  M.ickeniie  speaks  of  having  nircd  cases  of  six,  seven, 
eight,  and  even  ten  ye.in.'  standing.  Sometimes  it  is  necessary  to  repeat  th« 
applic^ilion  of  the  induced  current  several  times  and  during  many  week) 
before  a  |>ermanent  result  is  attained.  In  some  cases,  however,  the  iniro- 
dtiction  of  an  electrode  within  the  larynx  is  not  rei]iiired  ;  it  issiiflicicnt  ii 
a]>ply  a  current  across  the  neck  from  one  side  to  the  other,  the  electrode! 
being  pbcedoneovcreach  thyroid  cartilage.  Dr.  Mackcnzie'speaks,  also, ol 
having  occasionally  succeeded  with  stimulating  steam  inhalations  made  witl 
oil  of  Calamus  aromaticus,  or  with  creasiite  ;  or  he  has  used  a  strong  solu' 
lion  of  nitrate  of  silver  I3J  ad  3j)  or  of  |)erchloride  of  iron  (jij  ad  Jj) 
applying  it  with  a  brush  to  the  larynx  or  introducing  it  in  the  fonn  o 
spray. 

Lakykcishus  SrxmuLUs. — ^This  appears  to  me  to  be,  in  spite  of  it 
cliimstnessi  the  best  name  for  an  alfoccion  which  by  many  recent  writers  ii 
described  as  tfiasmus  gMtiiiis.  The  latter  term  is,  in  fact,  at  once  toe 
wide  and  loo  narrow  for  the  purpose — too  wide,  because  obstruction  o 
the  glottis  by  spasm  is  really  present  in  many  diseases  and  not  in  on( 
only;  too  narrow,  because  in  the  disease  now  to  be  considered  there  is,  01 
may  be,  s|>asm  of  manv  other  muscles  besides  those  of  the  Larynx.  l.aryn 
gismus  stridulus  in  its  extreme  forms  exhibits  an  organized  series  o 
phenomena,  comparable  only  with  those  which  characterize  an  cpiicpti< 
seizure.  As  we  shall  presently  see,  there  have  been  doubts  as  to  whethe] 
it  is  dependent  on  a  primary  disturbance  of  the  central  nervous  system, 
or  is  reflex  and  due  to  peripheral  irritation.  Itut  however  this  may  be,  in 
proiier  place  in  the  nosology  is  certainly  among  the  neuroses  {(f.  p.  631}, 
and  the  only  reason  for  discussing  it  in  this  place  is  that  chnically  in 
symptoms  have  to  be  studied  in  relation  with  those  of  laryngeal  dueuea 
The  n;tme  of  Laryngismus  stridulus  was  invented  hy  Dr.  Mason  Good,  and 
hassinrc  been  very  generally  adopted.  Another  name  for  it  is  that  of  "  child^ 
crowing,"  proposed  by  Dr.  Goo<:h.  At  one  time  it  was  called  "  thymic 
asthma,"  under  the  idea  that  it  was  caused  by  enlargement  of  the  thymus, 
an  Idea  which,  originally  promulgated  early  in  the  last  century,  was  strongly 
mainlained  by  Kopp  in  tS^o,  but  has  since  been  finally  rejected  by  Bednxr 
in  1S53,  and  by  Fneilleben  in  t858.  .\n  a  matter  of  fact,  it  is  now  certain 
that  there  is  no  relation  whatever  between  laryngismus  and  the  state  of  the 
thymus. 

In  its  Ktmplesi  form  laryngismus  stridulus  consists  of  a  disturbance  ol 
the  natural  rhythm  of  the  respiration,  such  that  the  child  (for  the  dneaae 
is  one  of  childhood)  first  holds  its  breath  and  then  makes  a  more  or  )cd 
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ifia.f  inspiralfon.  This  occurs  o^in  and  again  st  varying  intcn'als^ 
rh»{M  especially  on  the  fint  vraking  from  sleep — but  neither  parents  nor 
may  aiiarh  mtich  importRncc  to  it,  thinking  tlial  it  is  mcrdy  a 
l-catching  in  ihc  breath."  Gndtully,  however,  the  paroxysms  vtiny  ;t^ume 
•  more  serious  chaMctcr,  or  this  may  belong  to  them  from  the  very  com- 
menccnicni.  The  child  then  shows  signs  of  great  distress  and  alarm.  Its 
neck  and  bock  become  arched,  its  chest  and  abdomen  lixcd  and  rigid. 
its  eyes  turned  upward,  its  limbs  lonically  contracted,  the  thumtxi  being 
bent  inward,  the  fingers  extended,  the  wrists  flexed,  whereas  the  legs 
■re  thrust  out,  the  soles  turned  inward,  the  Iocs  stretched  wide  apart. 
Its  iaa,  at  first  pale,  m.iy  turn  par})le,  or  of  a  ghastly,  leaden  color.  Somc- 
ttines  the  ficces  and  the  unne  are  discharged  mvoluntarily,  sometimes  there 
is  a  noisy  expulsion  of  flatus.  After  a  few  seconds,  or  a  minute  or  two  at 
the  longest,  the  spasm  tictds.  In  all  probability,  while  it  lasts,  the  glottis 
b  com^ctcly  closed.  As  it  paoes  ofT  a  chink  is  formed,  through  which  the 
air  can  slowly  enter,  makmg  a  loud  crowing  sound.  This  usually  ends  the 
Kizurc,  but  sometimes  two  or  more  paroxysms  occur  in  rapid  succession. 
Or,  according  to  SiefTcn,  in  Ziemsscn's  "  Handbuch,"  a  few  unrhythmical 
and  noisy  expirations,  and  one  or  more  whistling  or  crowing  inspirations, 
may  precede  the  stoppage  of  the  breath,  which  constitutes  the  central  feature 
of  the  aitat:k.  After  the  paroxysm  is  over  the  child  often  frets  or  cries  for 
a  little  while ;  or  it  may  fall  asleep  ;  or,  again,  it  may  at  once  seem  to  be  as 
well  as  ever,  returning  with  as  much  zest  &s  before  to  its  loj'S,  or  to  anygame 
1^  which  It  may  have  been  engaged. 

^Plt  is  clear,  from  this  descnpiion,  that,  as  I  have  already  remarked,  many 
Other  muscles  t>cside?t  thoK  of  the  larynx  are  concerned  in  the  produclioti 
of  attacks  of  laryngismus  stridulus.  The  preliminary  stoppapc  of  brealhmg 
may,  itt  mild  cbacs,  l>e  perhaps  aiinbuied  to  a  mere  inhibition  of  the  respi- 
mlory  ccnirc,  rather  than  to  sjiosm.  Steffen.  indeed,  ms  that  with  few 
exceptions  the  diaphragm  and  the  chest  walU  are  "  in  the  inspiratory 
pcHiiion  "  when  the  pause  occurs,  but  I  think  he  can  hardly  mean  that  they 
ore  in  the  portion  whidi  they  normally  occupy  when  inipiraiion  is  com* 
plcted,  for  if  so,  how  is  the  prolonged  inspiratory  moremciit  that  immvdi- 
atvly  fulluir»  to  be  satisCictorily  accounted  for  ?  Kven  oa  to  the  part  played 
tiy  the  intrinsic  muscles  of  the  lurynx  at  the  time  when  the  crowing  inspira- 
tion takes  place  there  has  been  some  difTerence  of  opinion  among  writers. 
Some  have  doubted  whether  there  is  simply  a  spasm  of  the  sphincter  of  the 
glottis  (as  is  generally  supposed),  and  have  thought  that  there  must  be  also 
paralytiis  of  the  cricp-arytKnoidei  [iwtiici,  uf  which  the  function,  of  course,  is 
to  keep  the  cords  apart.  Now.  in  experiments  on  rabliiu  it  is  found  that 
the  supirrior  laryngeal  ne^^*e  on  one  ^de  is  divided,  and  its  central 
H  then  excited  by  a  faradic  current,  the  result  Ls  n  strong  bilateral 
luction  of  the  vocal  cord.i.  Bui  if  stimulation  of  the  centres  in  the 
lb  thus  normally  tends  to  evoke  .-lui-h  a  movcmeot.  the  only  qtiesiiun 
It  remains  Ls  whether,  when  it  occurs,  the  nerve  fibres  to  the  abdui  tors 
left  out  of  the  reflex  circle,  or  wliether  tti&e  muscles  -ire  ovcrpoHcred 
their  antagonists  as  a  result  either  of  their  own  intrinsic  weakness 
tof  a  less  powerful  degree  of  innervation.  For  my  own  part  I  think 
the  preponderant  action  of  the  sphincter  is  sulfn  icnily  explained  by 
Utter  hypothesis,  supported,  as  it  ia,  bv  facts  already  adduced  ai  p. 
with  regSLfd  to  the  relative  liability  o^  the  two  groups  of  muscles  to 
iysis. 
but  it  docs  not  always  hap|)en  that  a  xeiiure  of  laryngismus  stridulus 
ends  favorably.  SoiDciimes,  in9.te.1d  of  reUxing,  the  spasm  persists  until 
Ufc  is  extinct.  There  is  then,  of  couwe,  no  crowing  sound,  and  there  may 
;  nothing  whatever  to  indicate  the  cause  of  a  death  for  which  the  parents 
5' 
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arc  titu-rty  unprepared.  Some  ycAn  ago  I  nude  an  autopsy  on  (he  bod 
an  infant  agra  sisli^-cn  monihs,  all  ihal  i  was  told  about  it  bcioc  (hat  il 
died  suddenly  and  had  t>etn  brought  to  the  hospital  by  its  iitolher.  Find: 
nothing  to  account  for  such  an  occurrence,  1  pmcDily  (hough)  of 
gismus  -vlridulus,  and  on  inquiry  next  day  1  learned  that  the  <:hitd 
prcviou'ily  had  attacks  of  "child  crowing."  Sicffm  relates  the  case  of 
inbni  six  months  old,  who  was  one  night  taking  the  breast  when  it 
ati.ii-kcd  with  slight  spasm  of  the  glottis,  after  which  i(  went  on  suckin, 
However,  the  attack  returned  more  severely,  and  the  child  fell  back 
Within  a  quarter  of  an  hour  Slcffen  was  at  the  spot.  The  child  had  bee 
laid  in  its  coi,  under  the  idea  that  it  was  sleeping.  He  found  il  livid  aiu 
dead,  without  any  signs  of  spAsm  of  the  limbs  or  of  any  other  part  thai 
the  larynx.  Sometimes,  however,  death  is  preceded  by  tremulous  twitch 
ingx  of  mu-Stles,  or  c\'en  b)'  a  more  or  less  complete  epilepliforra  convubion 
cxat  ily  at  is  the  case  in  other  forms  of  asphyxia.  As  may  well  be  supposed 
a^cr  death  from  laryngismus  stridulus  the  brain  and  its  membraoes  ar 
found  gorged  with  blood,  but  there  is  no  reason  whatever  for  iinaf;titing  tba 
the  congestion  is  antecedent  to  the  pnioxysms  or  concerned  in  producin 
them.  When  the  disease  has  been  of  some  standing  the  lungs  may,  accord 
ing  to  StelTen,  be  found  emphysematous;  if  this  is  really  the  case,  il 
1 1  mom  plicated  instances  of  an  aflTection  in  which  there  is  only  iitspira 
tory  ily!iim<£a,  i(  has  au  impor[an(  bearing  on  (he  theory  of  emphysema  e 
general. 

^tioioffi. — The  most  obvious  fact  in  the  etiology  of  taryngisrous  striduli 
is  its  relation  to  rickets.  According  to  SteffcD,  at  least  nine-tenths  of  a 
ca.ses  are  in  rachitic  children.  By  ElsSsscr  it  was  thought  tliat  craniotalM 
wa»  in  a  special  way  aaso^i-itcd  with  the  development  of  laryngismus,  ha 
thi*  apjiears  not  to  be  the  case.  It  is  doubtless  in  consctjuence  of  ithel 
having  all  in  turn  been  sufferers  from  rickets  that  bryngismuii  hax  bee 
someliiiie*  noticed  in  several  successive  otf^piing  of  the  same  parents.  Dl 
Kcid  nieiiiions  a  family  of  thirteen,  of  whom  only  one  escajied  laryngismi 
and  four  of  ihcin  died  of  it.  Children  alTccicd  with  laryngismus  are  nt 
infrequently  fat,  so  that  their  parents  fondly  imagine  them  to  be  heart 
and  strong ;  but  this,  as  is  well  known,  is  quite  compatible  with  their  bein 
highly  rachitic.  A  curious  point,  which  1  believe  to  have  been  onginall 
noticed  by  Henoch,  is  that  laryngismus  stridulus  is  of  far  more  commo 
ocitinence  tn  the  early  part  of  (he  year  than  later  on.  Dr.  Gee,  areKin 
sixty-three  cases,  obaer%'cd  no  fewer  than  5t^y-five  between  the  months  < 
February  and  June  inclusive.  His  explanation  is  that  the  extent  to  whic 
children  are  kept  indoors  during  the  winter  iiKreases  the  irritability  of  the 
nervou*  centres. 

Age  and  &r. — The  agf  at  which  1ar>'ngismus  stridulus  begins  is  generall 
from  four  months  to  two  years.  But  Dr.  Reid  relatet  caie?i  in  infants  ool 
a  few  huunt  after  birth;  and  some  have  been  recorded  in  children  of  variot 
agex  up  to  nine  )ears.  I'hcrc  is,  however,  one  remarkable  fact  whirh  show 
that  ri*  kets  can  only  be  looked  upon  as  a  predisposing  caute  of  laryngismiu 
namely,  that  tlie  latter  atfcction  is  greatly  more  frequent  in  hoys  tUan  il 
girls.  Sleffen  cite«  figures  from  different  observers,  showing  that  the  pro 
portion  of  males  to  females  is  higher  than  that  of  two  to  ont.  In  relaiioi 
to  it  he  alludes  to  the  circumstance  that  membranous  croup  abio  is  far  mor 
commonly  seen  in  male  children  than  in  female ;  and  this  is  still  moi 
maikcdly  the  case  with  false  croup.  Su<;h  an  indication  of  a  rctationshi 
between  laryngismus  and  other  diseases  of  the  main  air  pasngcs  no  doob 
tend.--  to  make  one  hesitate  in  assigning  a  princijial  place  in  its  pathogcDcsj 
to  an  over.excilabiliiy  of  iier\'e  ceittres  in  the  oulb.  Otherwise  it 
almost  impossible,  in  meditating  upon  the  subject,  to  avoid  arriving  at  t 
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rinston.  What  are  the  Eitctit  as  ngards  the  oceuTrence  o(  tetany  and 
CBipo-pcdal  conlraclionx  in  children  of  lh«  two  nckisi?  On  making  cursory 
nrferctK^c  to  some  of  the  recently  recordnl  ci»m  of  tctuny,  I  lind  that  the 
paiKnis  luvc  b«n  chiefly  l>oy%.  And  although  rhorea  1,1  well  known  to  be 
more  common  in  giib  llian  in  boys,  one  must  rcmemlxT  that  its  scat  is 
probably  not  in  lh<:  hulb,  but  in  the  large  biuat  ganglia;  and,  mon^owr, 
that  it  otcun  at  a  lalrt  a^e,  when  the  cotine  of  development  may  probsbly 
h»ve  altered  the  relation*  between  the  two  ^exes  ils  regards  the  misccptibilitf 
of  the  nort-ous  centm.  In  this  connection  it  :»,  jierhaps,  worth  noting  that 
many  more  malrt  than  females,  whether  children  or  adults,  succumb  to 
tubercular  meningitis. 

Whitcver  may  lie  the  real  bearing  of  thete  facts  upon  the  etiology  of 
liryngismus.  I  think  that  we  may,  without  hesitation,  reject  another  hypothc- 
sts  which  a  few  ytan^  ago  had  a  great  many  supporters,  namely,  that  it  is 
ncccwahly  of  reflex  origm  and  dependent  upon  some  irritation  conveyed 
upward  to  the  ncfvoiis  centres  from  the  periphery.  This  was  declared  by 
Dr.  Manthall  Hall  to  be  the  "  only  tnie  mode  of  viewmg"  the  disease,  and 
he  maintained  that  the  cause  of  it  was  almost  always  to  be  found  cither  in 
a  morbid  state  of  the  teeth,  in  disorder  of  the  stomach,  or  of  the  bowels. 
A  few  ycara  before  l>r.  Hugh  Ley  had  endeavored  to  prove  thai  laryngismus 
ms  the  result  of  mechanical  irritation  of  the  vngi  ner^-es  by  enlarged  bran- 
chial or  cervical  glands.  He  did,  in  fact,  show  that  glandular  enlarge- 
mcni  was  often  present.  Diit  it  certainly  may  be  absent,  as  [  have  myself 
once  observed ;  and  1  think  that  no  morbid  anatomist,  knowing  how  fre- 
fluently  in  children  who  had  been  entirely  free  from  laryngismus  the  vagi 
nerves  are  found  sunounded  by  casealing  glands,  will  assign  to  them  any 
tmportAnt  share  in  the  fciiology  of  that  affection.  I  am  not  at  all  concerned 
to  deny  that  when  the  nervous  centres  are  in  a  morbid  state,  their  succeuive 
explosions,  due  mainly  to  a  gradually  increasing  irritability  of  their  cells, 
voAf  be  directly  brought  about  byMimuli  conveyed  to  them  from  internal 
ur^ns  just  as  in  severe  ca&es  it  often  happens  that  they  can  be  at  once 
Bcited  by  merely  touching  the  surface  of  the  child's  body.  The  analogy 
af  epilepsy  and  of  many  other  neuroses  is  entirely  in  lavor  of  such  an  opinion. 
.  Zna  Ihcn,  however,  the  fact  that  what  must  be  a  constant  stimulation  pro- 
doce*  only  paroxysmal  effects  shows  how  preponderant  is  the  intluence  of  the 
mying  uaie  of  the  nervous  centres — unless,  indeed,  one  acce|)ts  Sietfen's 
idea  that  the  pressure  caused  by  enlarged  glands  alters  with  the  degree  of 
hypenemia  in  which  they  h^pen  to  be. 

Ai  nrgards  Jiagmfisis,  1  tliink  it  may  almost  be  said  that  there  is  no  other 

affection  with  which  laryngismus  stridulus  can  be  confoundeti  by  those  who 

I  kiMw  its  symptoms.     At  the  moment  of  attack,  if  there  had  been  none  pre- 

I  fjonsly,  or  if  tiK  child's  history  were  unknown,  one  might  doubt  whether 

the  otmruciion  of  the  larynx  was  not  due  10  a  foreign  body.     It  would  be 

quite  right  to  pass  one's  finger  to  the  back  of  the  throat  to  settle  the  question ; 

'  Ml  the  subsidence  of  the  spasm  (unless  it  proved  fatal)  would  very  <]uickly 

lliow  the  real  nature  of  the  disease. 

/yeywuMV.— The  natural  course  of  Laryngismus  stridulus,  when  undisturbed 
by  treatment,  varies  greatly  in  different  cases.  Sometimes  the  attacks  con- 
ttDue  to  be  slight,  and  occur  at  wide  intervals ;  sometimes  they  increase  in 

Eily  and  in  number,  until  there  may  be  thirty  or  forty  of  Ihem  in  the 
ly-foof  hours.     In  either  case  they  may  after  a  few  weeks  gradually 
me  loa  frequent,  until  at  length  they  cease  entirely.     Different  writers 
hove  exprosed  diiferetit  opinions  with  regard  to  the  proportion  of  deaths  to 
'  KCOreriet,  some  ^ying  that  one  case  in  every  two  or  three  proves  fatal.     I 
iboold  rather  agree  with  SlelTen,  who  says  that  if  mild  and  severe  cases  be 
tMkoned  up  together,  the  prognosis  is  generally  favorable.     It  is,  of  course. 
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better  when  the  child  is  not  very  young;  mod  according  loStelTeo  ftbl 
in  girls  than  in  boys. 

Treatment, — 'I'hc  Irralmcnt  of  Iar>'ngiimu$  jdridulm  n,  in  the  firrt  pli 
that  of  rickets ;  sunlight,  fresh  air,  good  food,  cod-liver  oil.  A  change 
the  country  or  to  the  seaside  is  often  qtiti  kly  followed  by  the  subsidence  i 
the  attacks.  Dr.  Kinger  strongly  advot  .ites  sponging  with  rold  water  lwic< 
or  thrice  daily.  As  a  medicine,  I  have  atwa)^  been  well  satislted  with  tM 
bromide  of  ammonium,  of  which  from  three  to  live  grains  may  be  given  A 
a  dose,  even  to  a  young  child.  StelTcn,  however,  siiys  that  mask  ts  awij 
useful  than  an^  other  dnig;  he  also  gives  castoreum.  \ 

It  is  quite  right  to  be  on  (he  lookout  for  any  morbid  affections  of  distaitf 
parts  that  may  possibly  be  concerned  in  irritating  the  nervous  centres.  Q 
the  gums  were  hot  and  tense,  I  should  certainly  advl->c  (heir  being  lanredj 
Should  the  bowels  tic  loaded,  or  should  (hey  contain  worms,  a  few  aprricnj 
or  vermifuge  doion  ought  to  be  given.  Dut  I  do  not  (hink  that  it  will  coraj 
monly  be  found  that  by  such  measures  any  great  rcsul[5  arc  attained,  in  thil 
way  cither  of  diminishing  the  severity  or  of  reducing  the  frequency  of  thi 
scisiircs.  I 

When  a  paroxysm  is  so  prolonged  as  to  require  treadnent,  cold  watci 
may  be  dashed  over  the  face  and  head,  the  body  being,  perhaps,  immersed  in 
a  wanii  bnth.  A  bottle  rom.^ining  ammonia  may  l>c  held  to  the  nostnlsj 
'I'he  inhalation  of  chloroform  is  recommended  by  some  writers,  Faradizaj 
tion  of  the  phrenic  ner»es  seems  likely  to  be  useful.  Evt-n  if  life  should 
have  apparently  bcrome  extinct,  it  may  sometimes  lie  restored  by  artificial 
respirntion,  as  wus  pointed  out  many  years  ago  by  Mr.  Johnson,  in  the  tiftlj 
volume  of  the  "Duhiin  Hoip.  RepoiU."  In  all  severe  cases  the  parents  > 
the  nurse  should  be  taught  beforcliand  how  to  act  should  the  emeTgenc 
arise. 


Fttfidional  Dhorders  of  the  VcUt. — To  complete  my  description  of  t! 
laryngeal  afTections  due  to  disordered  action  of  the  mii<<:lcs  of  the  glottis,  j 
must  briefly  mention  certain  cases  in  which  there  is  an  al(eration  in  (hi 
pitch  of  (he  voice.     Stdik  relates  instances  of  children  with  an  utidul 
low  voice,  and  others  of  young  men,  after  the  "  breaking"  of  tl»e  voice  I 
puberty,  with  an  excessively  high  voice.     The  remedy,  in  the  former  cast 
IS  to  practice  speaking  with  a  falsetto  voice;    in    the  latter,  wtth  a  bai 
voice.   This  is  often  perfectly  successful,  if  sufficient  perseverance  be  showi 
Sometimes    (he   desired   change  in    the  pitch   of   the  voice  is  brougt 
about  very  rapidly ;   for  instance,  a  young  man,  aged  eighteen,  who  fo| 
about  a  year  hnd  spoken  in  a  false(to  voice  which  contrasted  ridiculousi 
with  his  broad,  well-built  appearance,  was  told  to  utter  the  vowl-I  w  for  X 
hour  daily,  in  as  deep  a  voice  as  possible,  at  the  Rime  time  holding  the  beai 
fixed,  ihis  latt  direction  being  merely  for  the  puri)(«c  of  keeping  up  hi 
attention  ;    on  the  fourth  d.iy  his  voice  became  normal,  and  from  that  tiin 
it  remainct!  so. 

Another  curious  alTection  is  that  which  Dr.  Mackenzie  has  named  "span 
of  (he  tensors  of  the  vocal  cords,"  This  is  charactcriicd  by  a  siaie  o 
(he  voice  so  pcctiliar  as  to  be  at  once  recognized  by  those  who  af 
familiar  with  it.  The  following  is  Dr.  Mackenzie's  description  :  "  The  \A 
ticnt  is  often  able  to  produce  some  notes,  either  in  his  own  natural  voice,  0 
in  a  slightly  muftled  tone ;  but,  while  he  is  speaking  in  this  way,  the  currea 
of  the  voice  seems  to  be  partially  interruptni.  and  (he  sound  conveys  ih 
idea  of  an  arrested  action  of  (he  respiratory  muscles.  In  fact,  it  b  very  miK 
like  the  straining  and  rather  suppressed  voice  of  a  person  engaged  in  aocn 
act  re<]uiring  the  prolonged  and  steady  action  of  the  expiratory  mnfclt 
(parturition,  defecation).     The  patients  often  complain  that  ihey  cannd 
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their  voice  out.     Arter  spuking  a  word   or  two,  or  eren  aercral 

Bieiuxi,  io  tilts  peculor  lone,  the  patient  may  ogaiti  utter  a  few  words  in 

cumpuaiivcly  healthy  voice,  and  then  may  immedialety  relapse  into  the 

gouic!  intonaiion."     Or  there  iiuy  be  a  complete  absence  of  iouiid,  the 

t-ing  10  the  usual  way  for  the  utterance  of  words  and  |>hRues,  wbich 

ihelesi  are  lost  to  silence.     A  clerKymau  is  described  as  having  Iteen 

Illy  distressed  by  the  fact  that  while  he  kept  ou  reuding  the  service 

of  the  words  dropped  soundless  from  him.     Dr.  Mackenzie,  in  1880, 

seen  only  thirteen  lases  of  this  kind ;  eleven  of  them  were  in  men,  ten 

ring  clergymen,  and  the  eleventh  a  barrister ;  two  were  in  women,  both  of 

3m  had  had  constantly  to  speak  to  deaf  relatives.     Doubtless,  tlierefore, 

ia  Itie  result  of  over-use  of  tlie  voice.     Tlie  onset  of  the  ajfection  was 

>meiinM-s  gradual,  sometimes  sudden ;  in  the  bitter  ciise  it  was  attributed 

the  patienta  themselves  to  "  catching  cold."     No  treatment  was  perma* 

atljr  succesiiful  in  any  instance. 

JKr^WMioAimw.— This  will  be  the  most  convenient  jilnce  for  me  to  mention 

lin  congenital  abnonnatilien  of  the  larynx  that  occasionally  give  liae  to 

Knical  symptoms.      Que  such  apjieun  In  be  alraoxt  confined   to  female 

infants,  mid  causes  the  act  of  inspiration  to  be  allendcil  with  a  loitd  crowing 

ooise,  which  is  nearly  constant,  roniinuing  even  during  slee]i  and  after  the 

Administration  of  chloroform,  though  it  is  louder  during  the  day,  and  may 

etimes  lie  increased  by  expoinirc  of  the  body  to  cota  or  in  oilier  ways. 

noisy  state  of  the  breathing  it  present  from  the  time  of  birth,  but  di«- 

ears  entirety  at  the  end  of  about  a  year.     Dr.  l.ees  has  had  an  o|)pr>f 

tiinity  of  making  an  autniiiy  in  a  case  of  this  kind,  and  in  which  death  was 

due  to  diphtheria  ;  and  he  found  ("  /WA.   Traiu.,"  1883)  that  the  epiglottis 

wa.s  folded  on  itself,  like  a  leaf  on  its  midrib,  the  aryteno-epiglottic  folds 

being  almost  in  ronlart.     A  similar  stale  of  things  had  been  seen  in  the 

Uryngcal  mirror  during  Ufe.     The  affection  is  probably  not  uncommon,  for 

~ :  was  the  fourth  rnsc  that  cameundcr  Dr.  Lees'  notice,  and  others  have  been 

Erred  by  Dr.  Gee  and  by  Dr.  Barlow. 

Another,  and  a  much  more  serious  malformation,   described   by   Dr. 

ckeniie,  consists  in  a  longitudinal  bifunraiton  of  the  epiglottis,  forming 

I  flapt  which  (in  a  case  that  he  mw)  fell  into  the  Inrynn.  causing  constant 

iptoini  of  laryngUmus  from  the  fini  week,  and  de.;ith  at  the  end  of  four 

nlhs_ 

Lsstly.  a  congenital   band  of   mucous  mcmbninc  sometimes  connects 

the  anterior  parts  of  the  cords.      Dr.  Mackenzie  h.-is  recorded  such 

ituuiKe  in  vol.  xxv  of  the  "  PathetogUal  TransaftioHS."     The  patient 

«  young  lady,  aged  twcnty-lhrce,  who  had  had  complete  sphonia  from 

b,  never  having  cried,  even  ns  an  infant.     There  seems  to  have  been 

<  dysfincea.       Laryngoscopically   the  web  was  seen  as  a  flat  membrane 

ring  uis(Hration,  but  on  attempted  vocalization  it  became  folded  up,  and 

9inided  lO  as  to  resemble  a  tumor,  of  red  color,  and  of  about  the  size 

a  haricot  bean.     Dr.  Mackenzie  excised  it,  and  the  patient  immediately 

lAerward  Ipokc,  and  soon  acquired  a  perfectly  n^ituml  voice.     In  a  case  of 

~>r.  Poore's,  exhibited  at  the  International  Congrew  in  tSSi,  the  patient,  a 

itrl  of  thirteen,  could  speak,  but  with  a  peculiar  falwtlo  tone  of  voice ;  she 

been  liable  to  attaclu  of  dyspncea  from  inJitncy. 

We  now  pass  on  to  the  inflamntahry  affeetions  of  the  larynx. 
They  differ  in  different  cases  very  widely  an  regards   their  exact  seat, 
Iheir  -symptoms,  and,  above  all,  the  course  which  they  run.     It  is,  iherefotc, 

I  necessary  to  classify  them  in  »ome  way,  and  one  very  obvious  distinction 
(kctwcen  tbetD  lies  io  the  bet  that  some  of  them  mainly  affect  the  mucous 
1  •  ' 


mcrubraRe.  whereas  oihcTS  sUrt  in  the  deeper  ttnictures.  At 
I  shall  speak  only  of  the  former,  and  these,  a^in,  h^vc  to  be 
subdivided. 

In   clinical  practice,  inflammations  of  the  larjrngeal  mucotis  membr 
fall  naturally,  and  indeed  inevitably,  into  two  groups.     On  the  one  liani^ 
there  arc  cases  attended  with  dyspnoea  so  severe  that  it  threatens  and  ofie 
actually  destroys  life  :  these  arc  commonly  known  as  cases  of  erettp,     04 
the  other  hand,  there  are  cases  in  which  the  chief  symptom  is  an  impaii 
ment  of  the  voice ;  these  commonly  pa.%  under  the  name  of  tatar 
laryngitis,  which  again  may  cither  be  a<uU  or  (kroiie. 

Croup. — In  1765  Dr.  Francis  Home,  of  Edinburgh,  His  Majesty's  Ph; 
sician,  published,  in  a  short  traciof  sixty  pages,  an  "Inquiry  into  the  Natni 
Causes,  and  Cure  of  the  Croup,"  a  disease  which  he  declared  to  be  eniiret 
unrecogniurd  by  medical  writers,  although  it  was  known  to  the  comm<  ' 
people  of  Scotland  by  several  distinct  names.     In  each  of  the  po&t-mortei 
examinations  which  he  made  he  found   the  trachm   lined  by  a  more  or  I 
complete  membranous  layer.     Thirty-six  years  later,  in  i Sot,  another  Scotd 
phywcian.  Dr.  John  Cheync,  wrote  on  the  same  subject  a  work  which  hji 
become  classic;  his  views  upon  the  pathology  of  croup  were  the  same  a 
those  of  Home.     In  the  meantime  the  existence  of  such  a  complaint    haj 
become  matter  of  common  knowledge  in  England  as  well  as  on  the  Cont. 
ncnt.     And  there  were  also  known  certain  other  affections  of  tlie   ihroai 
the  relations  of  which  toward   Home's  disca.se  are  discussed  at  some  lenjttl 
by  his  successor,  so  that  in  that  work  one  may  discover  the  rudimenL-i  of  _ 
controversy  which  has  of  late  years  attracted  much  notice,  and  which  evej 
now  is  not  fiDally  settled.  ] 

This  consists  of  two  questions,  separate  and  yet  closely  connected  wi " 
one  another  :  the  first,  whether  the  membranous  "croup"of  the  Si-ott 
writers  is  distinct  from  the  disease  which  has  since  been  called  iiiphlkerut\ 
the  second,  whether  it    is    distinct   from  a  milder  affection  of    the 
parages,  unattended   with  the  formation  of   anjr  false  membrane*, 
which  is  known  by  several  different  names,  including^/c^  ermtp, 
laryngitis.  i/>aima,^if  iaryngitii.'  infiammalory  <r^vp. 

To  each  of  these  questions  an  answer  must  be  given  before  we  can 
on  to  consider  the  clinical  history  of  croup,     I  shall  therefore  proceed 
discuss  them  in  turn,  and,  first,  I  will  lake  that  which  concerns  the  relation 
the  disease  to  diphtheria. 

I.  The  controversy  in  regard  to  this  point  was  definitely  commenred  I 
Bretonncau,  of  Tours.     In  his  earlier  "  Memoirson  Diphtheria,"  t.Sji— 3 
he  made  it  his  principal  object  to  prove  that  that  disease  and  croup  arj 
identical,     His  view  was  in  due  course  adopted  by  his  pupil.  Trousseau,  and 
by  Guerscnt,  Barthe/.  and  almost  all  the  other  leading  French  phyxiriansJ 
In  England  it  was  for  a  long  time  repudiated  by  every  medical  writer,  bus 
within  the  Ust  few  years  it  has  met  with  a  much  more  favoraMe  reception, 
The  late  Dr.  Hillicr  advocated  it  in  1861,  and  since  then  Dr.  Johnson, 
Dr.  Sempic,  and  Sir  John  Cormack  have  maintained  it,  and  Sir  VVillian 
Jenncr  has  withdrawn  his  previously  expressed  opinion  that  the  two  com 
plaints  arc  distinct. 

Now,  in  the  first  place.  I  must  point  out  that  both  Home  and  Chcyn 
were  perfectly  arquamtcd  with  the  fact  that  the  disease  which  they  desinbo 

■  Bj'  nn  unfotiuniite  cuiifuiion  sam«  nrilen  have  doignucd  it  "tpuunoilic  crosp"  Lh 
tomplninl  which  ii  commonly  known  u  "laryngimiti  ilriduba"  or  "  cklU  trgituimg' 
Thi*  Mm^iiaint,  ihc  iiy(ii|i|i>R»  o(  which  arc  flltogelhtr  iiniikc  IIkim  of  crDwp,  is  describe) 
■I  p.  Sool  Let  IDC  point  oul.oncc  for  all,  that  in  the  preccnt  cfaijiteT  ao  refeKnca  wlM«v« 
is  mode  (o  JL 
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litble  lo  be  totttemnded  with  one  whifh  alTccted  The  hryox  secondoriltr, 
f ing  its  orijfinal  icat  in  the  ranees.  The  first  of  tliese  wriii-c^,  qunting  Dr- 
's  mphic  account  of  the  "morbus  siranfiiilaiarius"  in  Cornivatl  (which 
epiacmic  diphtheria  in  its  most  typical  form),  says  that  tlut  cotn|)liint 
appeanmore  nearly  allied  to  the  malit;nani  §ort'  throat,  alihou^l)  it  soinc* 
attacked  the  incliea."  Ami  th--  >ci-on<i  of  ihcin  comrnciici-s  his  sec- 
n  on  diognotia  by  remarkinK  that  he  had  seen  several  children  whom  he 
iild  have  supposed  to  be  auffering  under  the  second  siaiife  of  croup  had  he 
discovered  sloughs  ii]jon  the  loni^ils  and  uvula.  Probably  each  of  theie 
ibverven  had  letter  opportunities  of  studying  the  relations  of  the  tvro  com- 
iDts  than  any  London  physician  at  the  present  day,  and  I  think  It  is 
rthy  of  notice  that  if  tbey  should  prove  to  have  Iwen  wron^  in  regarding 
;m  u  dbtinci,  the  progress  in  medical  science  will,  in  this  instance,  leao 
a  result  directly  opposite  to  that  which  it  is  bringing  about  in  all  other 
for  in  regard  to  every  other  group  of  diseases,  the  more  our  knowledge 
<rances  the  more  are  dixtinciion.t  and  subdivisions  multiplied. 
One  argument  in  favor  of  the  identity  of  membranous  croup  with  diph> 
:beria  may,  1  think,  be  very  easily  di>]Kiscil  of,  although  stress  is  laid  on  it 
by  the  authority  of  Sir  William  Jenncr.  1  refer  to  the  supposed  fact  that 
mucous  membranes  are  not,  like  «erous  membranes,  prone  lo  [Juiir  out  lymph 
upon  their  surface  when  infl.imed  by  simple  irritants,  so  that,  it  is  ur^ed. 
an  affection  of  the  larynx,  attended  with  the  formation  of  false  membranes, 
must  be  a  specific  intlamm.ition.  But,  both  for  the  fauces  and  the  air 
poosages.  it  b  certain  that  this  inability  i<  far  from  being  absolute.  In  the 
"Giji't  Hoipilal  Rtporii"  for  1877  I  have  recorded  seven  ca.ics  ih  which 
those  parts  preseniml  appearances  indittinfiuisliable  from  diphtheria  as  the 
results  of  scald'^  of  the  thrn.-it  by  lioiling  waler,  which  the  [Kitients  (always 
children)  had  sucked  from  tin-  sgiuut  of  a  teapot  or  kettle ;  one  case  uf  a  hoy 
ho  got  4  liean  into  his  right  bronchus,  and  who  had  hix  larynx  and  iraclica 
ted  with  lymph ;  two  caMs  (already  referred  to  at  p.  396)  of  children 
had  thvir  fauces  irritated  by  the  ingestion  of  a  piece  of  hot  potato 
(which  stnck  in  the  throat)  and  by  a  burning  stick  respectively,  and  in 
whom  the  morbid  action  took  the  same  form ;  one  case  of  a  man,  aged 
twenty-four,  who  was  admitted  for  a  cut  throat,  and  who  died  of  a  pb^lic 
■nation  of  the  Ur^nx,  trachea,  nnd  bronchial  tubes;  three  ca'ws  in 
lults,  in  which  a  membranous  laryngitis  was  secondary  to  cancer  of  the 
larynx,  tubercular  ulcemtion  of  the  vocal  cords,  or  syphilitic  disease,  for 
hicn  tracheotomy  had  been  performed;  and,  lantly,  two  cases,  both  in  adults, 
which  a  similar  affection  was  associated  with  an  acute  or  a  chronic  pneu- 
lOfiia — sixteen  in  nil.  Many  of  the  palic-nts,  indeed,  had  had  tracheotomy 
rformed  »omc  days  Itefore  death,  and  it  might  be  plausibly  argued  that  a 
ly-cleancd  tube,  if  it  had  before  been  used  for  a  case  of  diphtheria,  might 
moeivably  have  inoculated  the  parts  with  the  specific  disease.  This,  how- 
rr,  would  not  apply  lo  some  of  the  cases  at  all,  and  it  is  also  inapplicable 
ot>e  recortfed  by  Mr.  Parker  ("CV/n.  Trans.,"  1875)  of  a  child  who  had 
Ided  Its  throat  with  hot  water,  and  from  whose  trachea  false  membranes 
drawn  up  by  means  of  a  feather  almost  immediately  af^er  the  operation. 
oraovcr,  both  Kielz  and  (Jertel  bavc  found  it  easy  to  set  up  a  pl.istic  in- 
matton  of  the  trachea  in  dogs  and  rabbits  by  dropping  a  few  minims  of 
liquor  .\mmonia;  into  it  through  an  external  wound.  Ocriel  says  that  he 
fonncd  this  experiment  on  seventeen  animals,  and  succeeded  in  every 
uncc  in  generating  an  artificial  croup. 
On  the  other  hand,  some  argumcnis  have  been  adduced  on  the  opposite 
tMJc  which  have  been  shown  by  recent  researches  to  be  untenable.  Thus, 
it  was  long  believed  that  the  false  membranes  presented  constant  differ- 
of  microscopical  structure  and  of  chemical  constitution  in  croup  and 
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in  diptilhena  rcKpectiveljr,  but  ire  now  know  that  in  diphilicria  itsel 
my  in  their  appcirancc,  in  the  Tclatioo  which  they  bear  to  sut^cent 
and  even  in  their  histological  characters,  accordiog  to  the  part  < 
mucous  Inu:i  ti|)iin  whi<:h  they  sic  developed.     I'his  bet  necessarily  id 
the  overthrow  of  all  the  histological  diuinction«  that  had  been  dra 
between  itic  tiro  diseases.     A  single  point  of  diiTcrence  is  still  decla: 
exist  by  Ocrtct.     He  believes  the  presence  of  micrococci  to  be  e» 
diphtheria,  but  in  the  false  membranes  which  he  set  up  artificially  in 
by  dtojipitig  I.i(|uor  Aminoniie  into  the  trachea,  he  found  roicrDCi 
small  niimlicrs  and  only  in  the  more  superAdal  layers.     He  therefore 
(hat  the  criterion  of  a  simple  nOD-specific  croup  is  the  absence  of 
organism.-^  in  ihe  inflammatory  products.     Now,  1  have  (at  p.  293} 
rea»ciiu  for  believing  that  the  mietocucci  which  are  generally  pre^ei 
diphtheritic  membranes  are  far  from  posaCTtainK  the  importance  which 
altiibuto  to  ihem,  but  it  might  still  Iw  trae  tliai  their  oon-ocx-ur 
croiip  Nlwuld  be  distinctive  of  ttiai  disease.     As  a  matter  of  fact,  bo 
other  olHerver»  have  failed  in  casei  of  diphtheria  to  detect  (lie  pa(a>ii 
fuLte  membranes  below  the  glottis.     It  seems  impossible  to  avoid  the 
rlinion  that  their  presence,  so  far  from  being  a  secondary  part 
diphtheritic  process,  b  rather  an  indication   that  it  is  of  an    un 
chuiacier,  or  that  the  false  niembranes  theniitelvet  are  undergoing  |: 
ceiH:c.     The  laryiiueal  form  o(  diphtheria,  perha|»,  kills  loo  quickljj 
such  indtiattons  lu  I>e  manife:tled.  1 

ThU  brings  me  to  another  dt%tin<:tion  between  diphtlieria  and  croug 
whi<  h  some  obtervers  have  laid  ^rejt  slreHi,  but  which  leems  to  be  ca] 
of  ready  exjitanalion.  I  refer  to  the  clinical  fart  that  marked  sym[; 
of  dei>re?«ion  of  the  vital  |>ower% — a  dry,  brown  longtte,  SO(de>  on  llic 
petechia:  on  the  skin,  liemorrbageK  ii|k>u  the  internal  seroux  surfaces^ 
picicnl  in  the  former,  but  absent  in  the  latter  ulTniion.  In  many  cm 
diphlheriu,  however,  no  such  syroptom.t  thow  thL-tnnelven  until  several 
have  elajHcd,  and  since  croup  destroys  life  rapidly  by  the  men:  effects  q 
pn:>i'nre  of  false  memluanes  in  the  air  pssciKO,  one  could  not  reotoi 
expect  that  it  should  be  attended  with  indication*  of  deprenion  u 
te)>lii  ivmva,  even  if  it  were  a  modification  of  diphtheria. 

Again,  the  fact  that  a  definite  exposure  to  cold  has  inimediaiel)'  prec 
and  apiKiiently  excited  an  attack  of  membranous  laryngitis,  seems  (o  ta 
proof  ihat  the  Lai>e  t)>  not  one  of  diphtheria.  At  lea.1t,  Sir  William  )i 
says  that  he  has  seen  cases  which  aruse  in  this  wa^,  and  which  he  bcl 
to  have  l>een  diphtheria  because  albumen  ^owcd  itself  in  the  urine ;  1 
have  at  p.  195  quoted  Dr.  Veat.i's  oliKri-aiiuns  (which  sean  to  rel 
faucial  diphtheria  occurring  in  adulu)  ai  to  the  fre<]uaicy  with  w 
durinj{  an  epidemic,  those  pcD'OnK  were  attacked  wlw  had  imtnedi 
before  been  exposed  10  the  night  air.  What,  then,  should  one  siippa 
have  been  the  probable  nature  of  the  diK:a.-K;  in  Dr.  Gregory's  twin  chil 
who  (as  Sir  Thomas  Watson  relates)  were  lioth  seized  with  crou^  on  the 
nighl,  having  been  walking  together  in  the  sunshine,  during  the  evcoii 
a  cold  wind  ? 

Thus  I  am  prepared  to  allow  that  no  criteria,  based  either  ui>on  iim 
anatomy  or  upon  clinical  symptoms,  avail  to  diMinguisli  laryni^eal  dipht 
from  croup;  that  is  to  say,  that  the  cases  referred  to  by  Sir  William  Ji 
and  others,  in  which  diphtheria  is  limited  to  the  air  iiaeages,  are  1 
undi^lin;;tii!>hab1c  from  iniup.  Bui  I  am,  neverthcle^,  far  from  adm: 
the  identity  uf  the  two  disea.ses.  For  it  is  cerlain  (see  p.  501)  that,  wt 
in  (puUmies  laryngeal  diphtheria  is  rare,  lar^igitis  and  tracheitis  a 
common  tporaJic  occurrence.  Now,  this  is  m  itself  dilli<-tilt  of  col 
hcnsion  if  we  suppose  the  latter  affection  to  be  a  form  <;f  diphtheria. 
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could  p^haps  understand  thai  a  laryngeal  diphtherU  might  be  kffi  conU- 
gious  than  one  siTeciing  the  riuces,  as  being  Aiithcr  rram  the  surface  of  the 
body,  and  §o  one  mighi  account  for  its  being  less  apt  to  be  the  flailing 
fuial  of  an  epidemic.  Bot  thb  would  by  no  means  cover  the  fact  (hat  while 
isolated  cases  of  membranous  laryngitis  are  frequcnl,  a  laryngeal  diphtheria 
is  rarely  set  up  by  the  direct  action  of  the  sjiecific  coniaftion  of  the  disease. 
In  Guy's  Hospital  it  has  neter  ha)>|icned,  when  a  pentun  admitted  for  diph- 
Iheria  has  coniinuiiicated  the  disease  lu  other  patients  in  the  same  watd, 
that  (be  raoibid  process  in  those  patients  ha:i  limited  itself  to  the  air 
passages. 

The  question  at  bsue,  however,  is  not  to  be  so  easily  disi*oied  of.  At  p. 
±94, 1  have  brousht  forward  some  facts  which  prove  that  cases  in  which  there 
is  an  affection  ot  the  fauces,  such  as  would  be  commonly  called  di|)hlheria, 
are  much  lea  often  traceable  to  contagion  when  the  air  jHisaagei  are  alfet:ted 
than  wl>e<i  they  esca|>e.  There  seems  to  tie  a  regular  descending  scale  of 
coll  tag)  DWrfiesis,  according  a»  the  morbid  |iroce«!i  falls  with  lets  intensity  u|>on 
the  tonsils  aivd  palate,  and  with  mure  intensity  M]>Dn  the  larynx  and  tnichea. 
Moreover,  whereas  diphtheri-i  attacking  the  fauret  is  common  in  adults,  all 
the  cases  at  Guy's  Huxpital  in  which  tlie*e  piirlK  are  but  slightly  affected, 
and  the  brunt  of  the  disease  has  fallen  u|>on  the  air  passages,  liave  tieen  in 
children  Ixrluw  five  yean  of  age.  Now,  I  think  it  is  very  improbable  that 
■och  differences  should  exist,  either  as  rrgards  the  ronlaKiouMnns  of  the 
disease,  or  at  regards  its  ix  currence  at  a  special  jwriod  of  life  ;  but  one  sees 
at  once  llwt  the  recojinition  of  these-  differences  is  exceedingly  favorable 
toward  the  inclusion  within  the  domain  of  diphtheria  of  catrt  in  which  the 
laT>  nx  ami  trai  hea  are  alone  attacked,  the  tonsils  and  palate  remaining  free. 
For  the  biter  ca»es  arc  likewise  peculiar  to  children,  and  their  non-conta* 
giotnocss.is  the  very  point  on  whti  h  the  whole  discussion  turns. 

I'o  me,  however,  it  seems  preferable  to  adopt  another  solution  of  the 
difficulty  which  involves  no  such  improbabilities.  I  think  that  the  greater 
number  of  the  esses  referred  to  at  p.  So6  (and  of  which  I  have  given  details 
in  the  "Guy's  Ilospilai  Rtforts"  for  1877  at  p.  384.  el  sf^.)  were  really  not 
examples  of  diphtheria  at  all,  although  the  fauces  were  alTectcd.  After  all, 
it  secfos  an  absurdity  to  draw  a  fixed  line  at  the  edge  of  the  epiglottis,  and 
to  say  that  so  long  as  an  inflammatory  process  is  limited  to  parts  below  it, 
the  case  may  be  one  of  simple  membranous  croup,  but  that  if  it  spreads 
above  this  line  it  must  be  due  to  the  specific  (wison  of  diphtheria.  1  am 
aware  that  the  great  difference  in  histological  structure  between  the  mucous 
membranes  of  the  larynx  and  pharynx,  respectively,  has  been  supposed 
favorable  to  such  a  view.  But  wc  know  that,  whether  in  diphtheria  or 
after  scald  of  the  throat,  no  oli^iacle  to  the  litaett  of  an  inflaromalory 
process  rs  offered  by  this  difference  in  structure.  And  I  fail  to  see  why  it 
should  be  a  bar  to  its  ojtent,  when  the  air  passages  arc  the  first  to  be 
attacked. 

II.  I  must  next  pass  on  to  consider  what  relation  toward  the  mem* 
branous  croup  of  Home  and  Cheyne  is  borne  by  those  cases — of  nut  infre- 
quent occurrence — in  which  the  air  passages  are  less  severely  affected,  so  that 
no  fftUc  membranes  are  found.  Now,  all  writers  of  the  present  day  describe 
certain  aancs  of  this  kind  as  entirely  distinct,  and  give  to  them  a  special 
name.  Uretonncau  is  generally  supposed  to  have  been  the  fir%t  obsc-rvcr 
who  indicated  clearly  the  points  of  difference,  and  his  name  for  the  cases 
in  question  was  "stridulous  angina."  In  reality,  however,  the  Englbh 
■  titers  of  the  end  of  the  last  century  were  well  acipiainted  with  the  clinical 
history  of  tlic  afl'ection,  which  was  known  to  them  by  the  designation  of 
"spasmodic  croup"  or  "spurtouscroup."  I  have  not  lieen  able  to  discover 
who  ortginally  pointed  out  its  peculiar  characters ;  but  they  are  fully  set 
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forth  ia  ■  papa  wlndi  Mr.  Field.  Seaaaij  lo  tke  liedkil  Socicr 
Lcmdon,  md  befiire  thai  bodj  »  1796. 

Tbe  inoM  datiDctsn  fcaUno  of  qiaimnrtir  o>  ^tiB«  cnaipafelfcei 
itnmm  of  ia  odkI  ond  Uk  abnaiag  natsn  a  tbe  ijianwi  wUth  i 
pnwott  fron the  vcnr  ■i'nfi—!M*f"'"  A  child  wtw  b apfamttlr  ta  perfec 
betlth.  or  iriu  raxr  bsra  hid  a  di^t  oold'  &m-  a  day  or  two,  fos  to  be 
wiihoai  uif  sign  of  bvyngeal  affectxiti,  aod  Gdli  asleep  as  (nnetlj  »  hbaI 
Abooi  eleven  o'clodc,  or  at  nudmgfat  or  a  lutle  laler,  he  uddenlj  aUfb  ■■ 
in  a  state  of  cxlrone  cxcitemeot  and  terror.  He  cnoflu  iaoeamitl] 
making  a  hud,  hoane,  larking  noise.  He  pants  for  breath,  and  cac 
taspiration  is  Miendcd  with  a  lood,  crowing  sound.  Hts  njice  is  boane  an 
it  may  lie  verr  fccUc,  but  it  is  not  whtsperii^,  as  in  trae  crtiap.  His  face 
at  fint  llnAea,  afUrwaiA  becoines  pole  and  covered  with  a  cold  sw^it.  Th 
nnnc  and  parents  are  horror-stricken,  and  send  at  once  for  the  aeatn 
nwdiod  man.  Bot,  instead  of  the  child  getting  worse,  earh  puoxyiun  a 
coughing  is  rather  ten  «evcre  than  the  prcredtng  one.  .\nd  ailer  half  ai 
boar,  or  in  two  or  three  boors,  he  l>econ>e«  c^m  and  sleeps.  In  the  mum 
it%,  when  he  wakes  ii]'>  hiccough  is  titll  hoarse  and  barking,  bot  it  it  not  si 
hard  ;  his  TCS|nration  is  ntiended  with  little  or  nnite  of  the  whistling  loand 
his  voice  has  nearly  regained  its  natnral  tone.  Daring  the  day  the  child  i 
as  irheerfiil  as  before,  and  has  btit  Itttk  cough ;  bis  pobe  is  not  occeler^iied  j 
he  is  scarcely,  if  ai  all,  fcrrrii'h.  On  the  following  evening,  however,  th 
symptoms  often  return,  sometimes  as  severely  as  ai  lint,  bot  generally  Ici 
so.  They  mny  evrn  repeal  themselves  for  several  nights  in  soccessioai  wit 
gradually  diminii^hed  intensity. 

It  is  doiilitfiil  whether  attacks  of  this  kind  ever  prove  fttal.  Troosseai 
speaks  of  having  teen  three  cases  in  which  death  occurred.  Hut  the  onl 
one  of  whi<:h  he  gives  details  is  that  of  a  school-boy,  thirteen  years,  old,  whi 
was  sitddenly  Kticd  with  dyspnoea  on  waking  in  the  morning,  and  who  seem 
to  have  died  ni  the  end  of  about  four  hours.  On  posi-monem  cxamtnatioi 
Ihc  laryngeal  miicnij*  membrane  was  found  to  be  reddened,  and  (he  arytetia 
ej^ig lot t idea n  folds  were  a  little  swollen  ;  the  vocal  cords  were  a  good  dca 
twoilen,  and  on  one  of  them  "there  was  a  <^1igbt  membranous  concrctioq 
KMKsnng,  however,  nonrof  the  characters  of  diphtheniicC:)l«e  membrane.' 
It  seciDS  to  me  that  in  this  case  a  severe  inlUmmniion  of  the  larynx  woul 
probably  have  developed  itself  if  the  patient  had  lived  a  little  longer.  0 
certainly  was  not  a  typical  c«»e  of  spuiiom  croup  as  regards  (he  time  1 
which  (he  nttack  begar),  and  the  boy  was  much  beyond  the  age  at  whic 
that  aflcrtion  is  roost  apt  to  occur. 

At  present,  therefore,  the  pathology  of  spurious  croup  i«  matter  of  infa 
«nce  only.  Hut  I  think  there  can  be  no  doubt  that  it  dci>eads  upon  a  8li|^ 
catarrhal  inflan1m.1t ion  of  the  l.iryn^eal  mucous  membrane,  complicated  Wit 
Spasm  of  the  inuMrles  of  the  glottis. 

Another  feature  of  this  complaint  is  its  tendency  lo  recur  again  and  agai 
in  the  same  individual.  A  child  who  has  once  had  it  is  always  likely  to  b 
attacked  a  second  time  if  he  is  exjKKed  lo  cold  or  wci ;  and  up  to  the  ag 
of  founcen  or  Mcen  every  slight  calairhal  affection  is  apt  to  be  occompanio 
with  the  peculiar  hard,  barking  cough.  When  one  hears  that  a  period 
suffered  from  croup  repe.^iedly  during  childhood,  1  believe  that  one  ma; 
safely  conclude  (ha(  the  disea.^c  was  "spurious." 

Now,  Cheync,  in  the  second  edition  of  his  great  work,  discu-sscs  at  con 
sidcrable  length  the  relation  between  the  disease  of  Home  and  this  '*  spar 
oils"  or  "spasmodic"  affection,  wilh  the  description  of  which  he  wj 
familiar  through  the  writings  of  Field  and  of  Fcrricr,  a  physi<:ian  of  Maa 
Chester,  who  hnd  published  an  cssayon  the  subject  in  1810.  And  he  come 
to  the  conclusion  that  there  are  no  just  grounds  for  admitting  two  kind*  < 
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croup.     The  aflectJon  in  i|tmtion  "ocean,"  he  !uy%  "in  thoM  fnmilies 

which  are  subject  to  ^enuinv  croup  ;  it  arises  from  the  same  exciting  cause 

(exiMUHire  to  cotil;i ;  it  prevails  ilurinff  the  Kime  weather."     And  he  goes  on 

to  point  oiit  that  in  many  caaa  in  which  the  breathing  afterward  becntnes 

rmanentljr  aflected,  the  symptoms  are  for  the  Tint  few  days  most  marked 

iiring  the  early  |urt  of  the  night,  the  (Kttient  in  the  daytime  seeming  to 

ave  nothing  the  matter  wiih  him  with  the  exception  of  a  cough.     I)ut  I 

ihink    it  must  be  admitted  lh:it  there  are  two  criteria  which    point    very 

Mrongty  to   the  exi.stence  of  spurious  croup  as  a  sepnmie  member  of  the 

nosology.     One  is  the  sudden  onset  of  the  complaint  with  all  its  symptoms 

in   full    force,  whereas  the  affection   attended  with    the  presence  of  false 

mecnbrancs  iromes  on  more  or  less  graduallv.     The  other  is  its  liability  to 

Inn)  again  and  again  in  the  same  indiviuunl,  whereas  membranous  croup 

IS  never  to   atwck  a  child  more  than  once.      If  spurious  croup  were 

ly  an  unde%'cloped  or  milder  \-ariety  of  the  disex^e,  one  would  expect 

t   persons  who  were  subject    to  it  would   Iw  very  apt,  on  some  ocraiion 

Hen  the  cxriling  cause  happened  to  be  jiowerhilly  in  opemlion,  to  have 

II  in  its  severe  form,  and  to  die  with  membmnoiis  exudation  into  their 

lir  [lasiagcs.     I  cannot  find  a  single  recorded  instance  in  which  this  has 

occurred. 

TKere  can  be  no  doubt,  therefore,  thai  Cheyne  did  include  in  his  descrip- 
tion of  croap  cases  which  were  really  distinct  from  those  in  which  false 
membnines  were  found  in  the  larynx  and  trachea.  And,  indircd,  it  would 
nci-m  that  ei-ery  n.xse  of  which  he  gives  the  details,  and  in  which  .i  fatal  Icr- 
i  mmiition  did  not  occur,  hapivened  to  lie  an  example  of  the  spurious  form  of 
^khe  disease. 

^H  But  it  is  quite  another  question  whether  all,  or  even  most,  of  the  non-fatal 
^Kues  of  craup  that  one  meets  with  in  practice  are  (o  be  placed  in  the  same 
^^sicgory.  Trousseau  s3)-s  that  although  "siridulous  laryngitis"  (as  he 
terms  the  affection)  is  very  common,  he  had  had  only  one  case  in  his  wards 
«  the  Hdtel  Dieu,  a  principal  reason  for  this  being  the  sudden  way  in 
which  it  declares  itself,  and  the  rapidity  with  which  it  yields,  so  that  chil- 
dren attsickcd  by  it  arc  very  seldom  brought  to  hospitals.  But  in  Guy's  Hos- 
pital, between  the  years  1867  and  1876,  there  were  admitted  ten  cases  of 
croup,  at  least  (and  probably  several  more),  in  which  recovery  took  place, 
and  in  which  there  was  no  proof  of  the  formation  of  false  membranes.  In 
Buuiy  of  these  cases  the  symptoms  were  continuous  for  some  days  in  suc- 
eesskm;  ind  the  clinical  reports  very  seldom  say  anything  about  previous 
attacks  of  a  similar  kind.  Perhaps  it  may  be  that  in  London  a  form  of 
non-membninous  croup  is  of  frequent  occurrence  which  in  Paris  is  not  met 
with.  At  any  rate  it  isastrikmg  fact  that  Dr.  George  Johnson — who  is 
anxious  to  draw  a  sharp  line  of  distinction  between  the  eases  which  present 
false  membranes  (and  which  he  regards  as  examples  of  diphtheria)  and 
■hose  in  which  no  such  membranes  are  found  (which  cases  he  tcrmti  "  in&n- 
tile  Uryngilis  "  or  "inflammalory  croup") — is  obliged  to  extend  very  greatly 
the  definition  of  the  latter  affeclion  beyond  the  narrow  limits  which  had 
been  set  for  it  by  the  earlier  English  and  by  the  French  writers.  In  fact, 
in  the  last  edition  of  Sir  Thomas  Watson's  "Lectures"  (in  which  Dr. 
Johnson's  views  are  adopted)  the  whole  description  of  "croup"  is  trans- 
ferred bodily  lo  the  new  "infantile  laryngitis."  This  is  no  longer  the 
harmless  affection  of  Bretonneau  and  Trousseau,  but  a  disease  which 
'•  proves  fatal  sometimes  within  twenty-four  hours  and  often  within  foriy- 
eig;ht  hours,"  and  which  "may  continue  for  five  or  six  days  before  it 
lerminales."  Now,  so  far  as  I  can  ascertain,  there  has  at  Guy's  Hospital, 
in  the  course  of  many  years  past,  been  only  one  case  which  has  ended 
CiMlly,  and  in  which  on  posi-morlem  examination  false  membranes  have 
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been  a!Ment.  But,  at  I  have  already  remarked,  it  oficn  happens  that  ih< 
u  no  evidence  or  iheir  pretence  during  life.  1,  ihcir-forc,  think  it  probaiilaJ 
thiit  the  tysicnutic:  [xfrroTniunce  of  autopsies  would  lead  any  believer  in  thq 
view  [hut  all  meinl)rjnouit  croup  is  diphthcrLt  to  tnnsfer  (o  ihe  latter  dis- 
cttse  almo.it  All  of  hi.i  fatal  tases.  But  surety  it  is  without  precedent  in  palh< 
ology  III  <]raw  what  vt  In  fatt  an  arbitrary  line  of  disiinciion  between  tbooc 
cues  uf  a  <li^eaxe  in  which  recovery  takes  place  and  those  which  prove  faial. 
I  cannot  di>ubt  that  in  many  cases  of  croup  which  recover,  false  tnembranea 
are  really  pn;scni  in  the  air  paua^ieii,  even  though  none  may  at  any  time  be 
ex |>ei;i(i ruled ;  probably  they  inay  become  disintegrated  in  the  more  fiuid 
product  of  the  innamniatory  process  and  disappear ;  or  they  tnay  be  hawked 
Up  into  the  mouth  and  swallowi-d. 

To  sum  up :  I  think  that  no  fixed  line  can  be  drawn  between  nienibranoufl 
croup  and  the  milder  foritis  of  the  disease  in  whi<:h  no  false  merabraDe  fa 
develojied,  except  that  tliose  cases  in  which  it  occun  over  and  over  agaio— 
with  sudden  and  alarming  but  very  transitory  symptoms — may  Ike  separated 
under  a  distinct  desijtnalion,  for  whi(;h  purpose  the  name  of  ipunuus  trvup 
seems  to  lie  the  most  appropriate.  As  re^ds  the  relation  of  diphtticria  to 
membranous  crout>,  I  have  shown  that  it  is  impoauble  to  continue  tu  occupy 
the  position  which  some  writers  formerly  took  up,  and  according  lo  whicn 
the  ]>rcscnce  of  false  membranes  upon  the  fauces  proves  a  case  to  belong  to 
the  former,  even  if  their  ab^nce  is  not  a  proof  that  it  is  an  example  of  (h( 
latter  disease.  1  admit  that  in  very  rare  cases  a  diphtheria  may  begin  inj 
and  remain  limited  to,  the  air  passages,  but  I  think  ii  very  much  more  often 
happens  that  a  lUin -specific  membranous  ctou]>  extends  to  the  (onsiU  and 
palate,  leading  to  the  formation  of  milk-white  patches  of  grealer  or  le«  sak 
upon  the  surfai-e  of  these  ports.  It  isan  instructive  fact  tnat  in  two  out  O 
eleven  cases  of  "idiopathic  croup"  which  tame  under  Dr.  Weal's  con 
between  \'^yi  and  1^49,  when  diphtheria  (at  lexst  in  an  epidemic  form)  wai 
not  prcvailinjt  in  this  country,  there  was  "  a  scanty  formation  of  CiUe  meni' 
brane  u|>on  the  velum  and  tonsils."  lam  |ierfectly  ready  to  allow  that  11 
an  indiv  idual  cjise  the  potaibility  that  the  disease  may  l>e  diphtheria  can  ne\'e 
be  absolutely  negatived.  The  points  in  which  I  should  lay  most  strestt  wcmb 
be  the  al>sence  of  a  history  of  contagion,  the  circumstance  that  no  oihe 
person  in  the  house  or  in  the  neighborhood  had  had  anything  tliat  coul< 
pos.<iibly  be  set  down  as  diphtheria,  and  (with  due  allowance  for  the  fact 
stated  at  p.  295)  there  having  been  a  direct  expusurc  to  weather  or  to  somd 
considerable  ch:mge  of  temperature  immediately  before  the  cominencemeni 
of  the  attack.  j 

I  regret  tu  have  to  add  that  the  opinions  which  1  have  been  ex)>rvsiina 
are  antagonistic  not  only  to  those  of  French  and  of  some  English  writer^ 
but  also  to  those  of  the  German  ph)-sictans  who  have  published  tlie  mod 
recent  articles  on  the  subject.     These  do,  indeed,  all  theoretically  admit  tb* 
existence  of  a  simple  laryngitis  and  tracheitis  attended  with  the  formaiioi 
of  false  membrane.     But  in  practice  they  seem  to  assign  to  diphthcri 
alinosC  all  tiie  eases  which  come  under  their  observation,     ft  is  an  Lm[>ortanl 
question  whether  this  may  not  depend  upon  the  fact  that  on  the  Contincoi 
noD-specilic  membranous  croup  is  really  a  much  more  rare  disease  than  iiri 
England.      Cheyne  makes  the  assertion  that   it  Ls  far  less  known  in  thd 
temperate  than  in  the  northern  r^ions  of  Europe ;  but  one  can  hardly  tel 
on  K'liat  facts  such  a  statement  is  based.     1  shall,  however,  a<lvert  to  tht 
question  again  further  on.     Even  in  Great  Britain,  tlie  disease  apiirars  t( 
be  irregular  in  its  distribution.     Home  states  that  in  his  time  it  was  fx 
more  frequent  in  Leith  and  Middleburgh,  which  are  near  to  the  seashore 
than  in  Edinburgh,  and  in   that  city  Dr.  Ali.\on  found  it  most  prevalent  ii 
those  parts  which  are  lowest  in  situation.     ^Vet  and  marshy  spots  arc  soil 
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be  favorable  to  its  occurrence.     I  have  been  assured  br  some  of  ihe 
men  practicing  in  Norwich  that  i(  is  unknown  in  that  city,  which 
I  a  v«ry  drj  and  bracing  air,  although  it  is  much  exposed  to  cold  easterly 
winds. 

^^iw/j^au.— Croup  commonly  begins  as  a  catarrh  of  but  slight  severity. 
The  child  it  noticed  to  be  a  little  feirerish.  refusing  its  food,  Irai  asking 
frequently  for  water.  Its  voice  is  hoarse;  it  sneexet  ftequeinl)- ;  it  may 
have  rather  a  nhrill  coii^h.  Il  com)>tains  of  no  pain  in  swallowing.  After 
some  houn,  or  not  until  (he  la{>Ke  of  four  or  five  dayit,  symplums  charac- 
teristic of  Ihe  discate  first  begin  to  declare  theimclves.  Their  onset  ts 
gencmlly  gradual,  but  il  may  be  sudden.  And  sometimes  they  appear  in  a 
child  who  had  up  to  that  moment  seemed  to  be  perfectly  well ;  nmally  then 
coming  op.  in  the  nighttime,  just  sa  in  the  cav  of  Kpurtous  croup. 

Of  all  these  symptoms  the  moM  impoiL-int  U  dyspncea.  The  breathing 
B  DOi  only  hurried,  nut  noUy,  Rach  inspiration  is  attendeil  with  a  peculiar 
whittling  sound,  whiih  may  be  audible  at  a  coniiidemble  distance ;  and  a 
similar  *ound,  or  one  of  a  more  snoring  character,  may  accompany  tlve 
espiration.  On  uncovering  the  child's  rhest,  one  sect  that  the  stnictum 
above  the  sternum  and  the  clavicles,  and  the  lower  intercostal  spai^es,  ore  all 
drawn  inward  each  time  the  rbild  breathes.  And  as  the  disease  advances, 
the  cpigaslrium,  the  false  ribs,  and  even  the  lower  jiorllon  of  the  breast- 
bone itself,  form  jKin  of  a  deep  hollow,  produred  by  the  action  of  the 
diaphragm;  Ihb  muscle,  being  arched  upward  into  the  chest  by  the 
aimotpbcric  pressure,  can  only  drag  its  attachments  liackward  toward  Ihe 
sfiinal  column,  where  il  contracts. 

The  cough,  at  first  h.irsh  und  clanging,  gradinlly  grows  husk^  and  at 
length  is  inaudible.  The  voice,  from  being  hoarw,  becomes  whispering, 
and  is  finally  catinguished.  When  the  child  attempts  to  speak,  its  lips  can 
be  seen  to  move,  but  not  the  slightest  sound  is  hciird.  The  nostrils  dilate 
with  each  effort  to  breathe.  The  head  is  thrown  backward  as  far  as 
posstblcp  and  the  spine  is  curved  in  the  same  direction.  It  is  not  very 
obvious  wh>  this  pc4:\iliar  attitude  should  be  adopted,  but  Ihe  supposition 
is  that  the  trachea  is  stretched,  so  that  air  can  better  pass  by  the  side  of  the 
false  membrane.  Fcrricr  speaks  of  having  seen  the  corpse  of  a  child  who 
had  died  of  croup  rcsliog  on  its  head  and  heels,  exactly  as  if  it  had  had 
tetanus. 

Besides  iis  persistent  difficulty  of  breathing,  a  child  laboring  under 
this  disease  is  also  liable  to  frequent  exacerbations,  attended  with  the  most 
extreme  suffocative  dtsiress.  An  extraordinary  restlessness  is  a  principal 
symptom  of  such  attacks.  If  lying  or  silling  in  bed,  the  little  patient  starts 
op  and  ihrOHTs  itself  into  the  arm  of  its  mother  or  nut«c ;  in  an  instani  it 
begs  to  be  put  back  into  its  crib.  It  clutches  at  anything  that  may  be 
within  reach,  or  even  at  its  own  throat,  as  if  to  tear  away  the  obst.icic  to  the 
free  entrance  of  air.  After  a  few  minutes,  or  a  quarter  of  an  hour,  it  sinks 
back  cahausted  and  may  fall  asleep.  There  is  still  a  doubt  whether  such 
paroxysms  depend  upon  muscular  spasm,  or  upon  the  impaction  of  portions 
of  false  roembrane,  or  of  inspissated  secretion  in  the  chink  of  the  glottis. 
And,  indeed,  different  opinions  are  held  as  to  the  cause  of  the  other  symp- 
toms of  croup.  Some  obsencrs  think  that  they  are  the  mechanical  result 
of  a  swollen  state  of  the  laryngeal  mucous  membrane,  and  of  the  presence  of 
a  lAembranous  layer,  or  of  muco-purulcni  matter  upon  its  surface ;  some 
refer  Iheni  to  spasm  of  the  laryngeal  muscles;  and  some  (including 
Niemeyer)  attribute  ihem  to  a  paralysed  state  of  the  same  muscles,  which 
are  supposed  to  be  involved  in  the  inflammatory  process.  Niemeyer,  in 
'  et,  nys  that  after  death  their  substance  is  found  lo  be  watery,  pale,  and 
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son.  Of  course,  it  is  only  during  the  act  of  inspiration  thai  a  whitttliiifl 
sound  could  be  {iroduccd  by  [uralj'sis ;  and,  accoidiitgly,  ihts  writer  dmwi 
the  distinction  that  when  such  a  sound  accompanies  lite  cxpirution  it  i% 
invariably  cjiused  by  the  presence  of  faUc  mcmbiaocs,  o)»truciJng  the 
glottis. 

It  is  a  <]ucstion  whether  the  urine  is  ever  albuminous.  On  theoretical 
grounds  one  would  think  ii  very  likely  that  a  disease  which  is  attended  with 
KUch  extreme  dyspucjea  Ahould  be  attended  with  albuminuria.  But  in  Mr. 
Lamb's  serio  of  caaea,  recorded  in  the  "Guy'i  HatpilalJieperts"  lor  1877, 
there  was  only  one  in  which  this  symptom  was  delected,  and  in  which  there 
were  roc  some  other  grounds  for  believing  thai  the  disease  might  really 
hA%'e  been  dinhtlieria. 

EvtHi. — When  croup  is  to  terminate  favorably,  the  liiilc  puiicnt's  breath- 
ing becomes  easier,  its  cough  sofici  and  more  loose.  It  sometimes  begiiu  to 
expectorate  miico-pumtent  matter  in  considcrabk  quanlily  ;  and  in  tliu  one 
may  delect  llakca  and  shreds  of  membrane,  by  floating  it  out  in  a  saucer 
containinjE  water,  or  c^'en  without  doing  so.  In  some  cases  large  pieces  are 
spat  up,  mrming  complete  casta  of  the  trachea.  The  symptoms  are  then 
greatly  relieved ;  but  the  improvement  is  sometimes  of  very  shon  duration.. 
Sir  Thomas  Watson  relates  the  case  of  a  child  who  was  on  the  brink 
of  siilTocation  when  tracheotomy  was  performed ;  a  tubular  portion  of 
membrane  of  tlie  sine  and  shape  of  the  trachea  was  presently  forced  through 
the  opening;  and  the  patient  fell  asleep;  but  within  seven  hours  the 
dyspnita  returned  and  was  soon  fatal ;  al  the  posi-mortetn  examination  the 
windpipe  was  found  to  contain  a  new  tube  of  lymph. 

Indeed,  remissions  in  the  symptoms  are  of  not  infrequent  occurrence, 
especially  in  the  morning  hours,  even  when  no  false  membranes  ate  ex]M.-ctO' 
rated.  *Vhii  child  breathes  better ;  its  cough  is  leas  distressing ;  it  |>iirtially^ 
regain*  its  voice ;  it  may  ask  Cor  food,  or  get  a  little  quiet  sleep.  One  nnist 
not  be  deceived  by  such  a  change.  Too  often  it  masks  a  steady  (irogress 
of  the  di-kease  toward  death.  Thus  Dr.  West  relates  the  case  of  a  ticiic  girl 
who  )«emed  to  have  been  freed  from  all  her  aUiming  symptoms  wlien  she 
was  admitte<l  into  the  hospital  on  the  fiAh  day  of  the  dtseue.  Hut  nine 
hours  aficrward  she  died,  without  any  great  distress  or  violent  stru)(glc ;  and 
extensive  false  itienibranes  were  found  in  the  trachea  and  bronchi. 

In  most  cases  the  approach  of  a  fatal  lermiitation  is  indicated  l>v  sym[>- 
loms  of  asphyxia.  The  checks  and  lii)s  become  ixile  and  bluisti ;  the  fore- 
head it  covered  with  a  clammy  sweat ;  ibe  child  ceases  10  take  notice,  and 
lies  with  half-closed,  drowsy  eyes ;  the  breathing  becomes  shallow ;  the  pulse 
is  rapid  and  iniermittcnt ;  the  extremities  are  cold.  Death  is  often  ushered 
in  by  convulsions. 

JEtiolegv. — The  chief  exciting  cause  of  croup  is  by  all  writers  said  to  b« 
exposure  to  cold.  But  as  scarcely  any  of  them  seem  to  have  been  careful  to 
exclude  cases  of  spurious  croup  from  their  accounts  of  the  disease,  one  hardly 
knows  what  decree  of  significance  to  attach  to  their  statements.  Dr.  Alisoa 
is  4iuoted  by  Sir  Thomas  Watson  as  having  noticed  that  it  wa.i  often  pro- 
dured  in  a  child  by  its  sitting  or  sleeping  in  a  room  newly  washed,  and  con- 
sequently that  in  Edinburgh  cases  of  this  diseiiae  occurred  with  especial 
frequency  on  Saturday  night.  Chcyne  said  that  in  all  but  three  of  the 
cases  of  croup  which  he  saw  there  bad  been  exjioaure  10  the  weather ;  and: 
of  the  exceptions  one  occurred  in  a  child  who  had  sot  up  out  of  l>ed  on  the 
previous  night,  and  stood  for  some  time  in  a  cold  pa.-aage,  snow  being  on 
the  ground  at  the  time ;  while  another  was  the  case  of  an  infant,  ihuicen 
months  old,  who  had  been  confined  to  the  house  on  act  ount  of  the  weather 
for  above  a  week,  and  was  seized  with  the  disexw:  after  a  ver^'  cold,  damp 
day.     Tliis  accords  with  our  experience  in  Guy's  Huxpical,  wIktc  there  b^ 
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not  in  the  pouree  of  many  years  been  an  instance  of  a  child  being  attacked 
with  croup  while  aii  inmate  of  any  of  ihc  wards.  And  Dr.  !.angdan  Down, 
writing  to  the  Coniiniiiee  of  the  Royal  Medical  and  Chinireical  Society 
in  1876,  mentioned  that  croup  was  unknown  ainonj^  the  ctiUdren  at  the 
Earlswood  Aaytum,  whereas  there  had  been  many  mild  epidemics  of 
diphtheria. 

It  U  stated  that  croup  is  more  frequent  in  the  winter  tlian  in  the 
summcT  monthx.  One  cannot  draw  any  conclusions  from  so  small  a 
number  of  cases  as  that  which  I  recorded  in  the  "  Gu/i  Hos^ial 
Jlrportt"  for  1877,  liut  I  may  say  that  no  such  difference  is  observable 
among  them  ;  except,  indeed,  among  those  instances  in  which  no  false  mem- 
branes were  proved  to  t>e  present.  Perhaps,  like  acute  pneumonia,  the 
disease  attacks  those  who  arc  exposed  to  chills  in  the  evening  hours  of  a  hot 
day,  or  during  the  cold  weather,  which  in  our  climate  may  occur  at  any 
period  of  the  year. 

'I'he  agt  at  which  a  child  is  most  apt  to  be  attacked  with  croup  is  between 
two  and  seven  years.  TIk-  compbint  is  rarely  seen  in  infants  at  the  breast; 
indeed,  both  Home  and  Cheyne  thought  that  children  weaned  early  were 
eKjiecially  liable  to  it.  In  adults  it  is  unkitown.  All  nriters  agree  in  stating 
that  boys  aic  more  often  affecied  by  it  than  girb.  This  i*  a  point  of  some 
importance,  because  it  may  aid  in  fixing  the  boundary  line  l)ciwcen  croup 
and  di]>hthcria,  a  discasie  which  (as  might  be  CKpecied)  is  eijunlly  frcijucnt 
in  both  sexes.  Indeed,  I  am  not  sure  that  the  figures  given  by  different 
observers,  if  taken  in  conjunction  with  their  opinions  aliout  (he  two  affec- 
tions, may  not  suggi'^t  an  inference  with  regard  to  the  prevalence  of  croup 
and  diphtheria,  res[»e<: lively,  in  different  parts  of  Europe.  Thus,  Sann^ 
says  (hat  out  of  1575  cases  of  diphtheria  admitted  into  the  wards  of 
M.  Barthcz  (where  the  number  of  beds  fur  maks  and  fenules  is  etpial),  813 
occurred  in  boys,  761  in  girls.  The  difference  might  fairly  be  attributed 
to  the  inclusion  of  a  few  cases  of  membraoous  croup,  which  is  not  regarded 
by  French  physicians  as  distinct  from  diphtheria;  but  does  not  the  fact 
that  the  differenic  is  not  lar^ter  indicate  that  in  Paris  memtiranous  croup 
is  rare?  On  the  other  hand,  in  loi  cases  of  croup  ocairriug  at  Prague, 
Stciiier  found  that  seventy-seven  occurred  in  males,  twenty-four  only  in 
females.  He  defines  croup  as  an  inflammation  of  the  air  jussages,  attended 
with  the  formation  of  false  membranes,  and  seems  to  make  no  attempt 
to  exclude  cates  due  to  the  contagion  of  diphtheria.  Do  not  his  figures 
show  that  the  latter  disease  must  be  relatively  infre<juent  in  the  Ifoheinian 
capital  ?  The  cxj>erience  of  a  single  institution  like  Guy's  Hukpilal  is 
too  limited  to  atford  a  secure  basis  for  a  comparison  of  the  numbers  of 
the  two  sexes,  but  I  am  bound  to  state  thai  they  show  no  considerable 
preponderance  of  males  among  the  cases  of  membranous  laryngitis,  while 
thev  do  show  a  marked  preponderance  of  Enale»  among  those  cases  in 
which  it  is  protuble  that  no  false  membranes  were  found.  This  &CI,  taken 
with  the  difference  in  the  frequency  of  the  two  forms  at  certain  |ieriods 
of  the  year,  b  undoubtedly  an  argument  against  the  view  which  I  have 
maintained  OS  regards  the  connection  between  membranous  and  non-mem- 
branous croup. 

Bistotogy. — I  have  alreadj/  said  almost  everything  about  the  patho- 
logical anatomy  of  croup,  in  speaking  of  its  relations  toward  diph- 
theria. The  false  membrane  itself  uussetaes  a  beautifully  laminated 
Mructure,  being  formed  of  layers  of  a  iiomogeneous  fibrillated  substance 
which  alternates  with  other  layers  consisting  chiefly  of  leucocytes.  It 
adheres  very  firmly  to  the  epiglottis  and  the  vocal  cords;  and  Dr.  West 
says  that  when  it  u  detached  the  mucous  membrane  of  these  parts  is 
often  found  to  be  slightly  eroded  or  ulcerated.     Hut  lower  down  it  lies 
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loose  in  the  channel  of  th«  trachea — if  it  extends  so  far.  Soncli' 
it  a  only  in  very  small  quantity,  being  rcprcsenied  by  a  few  little  shred 
or  Rbres,  embedded  id  muco- purulent  matter,  whiih  then  lines  the  larynx 
In  any  case,  such  a  muco-puruleni  matter  is  prewnl  wherever  the  mem 
brane  ceases  in  the  parts  of  the  air  passages  immedijiiely  adjacent.  Thui; 
tranMiions  between  the  two  kinds  of  inflammatory  produci  exiM  in  ever 
innilance  of  croup ;  and  we  have  every  reason  for  expecting  that  unless  lb 
diiicase  reaches  a  certain  pitch  of  intensity,  no  false  membranes  should  b 
found.  I  believe,  howcvcT,  that  this  is  very  seldom  the  ease  when  it  is  scran 
en<nigh  to  i>rovc  btal. 

The  color  of  Ihc  membranes  in  croup  is  commonly  vhitKh,  or  whitisl 
yellow ;  but  sometimes  they  are  gray  or  htomnish,  from  admixture  of  blood< 
Home  relates,  at  second  hand,  a  case  in  which  the  patient  ex|x:ctorated  ) 
piece  "which  had  a  monilicd  appeanince,  like  black,  shagigy  silk." 

All  observers  now  believe  that  the  larynx  Ls  ordinarily  the  starling  poln 
of  the  morbid  process  in  croup,  The  earlier  writers  supposed  that  it  begai 
in  the  trachea,  their  reason  for  this  opinion  being  the  absence  of  sorenes 
during  deglutition.  Cullen  accordingly  called  the  disease  Cynancb 
Trachealis.  Steiner,  however,  says  that  he  has  seen  four  well-marked  case 
of  "ascending"  croup.  In  each  instance  the  disease  began  with  sUgh 
febrile  symptoms,  a  rather  painful  cough  and  dyspnoea.  After  four  to  si: 
days,  while  the  voice  was  still  sonorous,  membranes  were  expectorated.  1 
week  or  more  pa^^d  before  the  child  became  hoarse,  and  signs  of  Lu-yn 
geal  ohMTuction  showed  thetnselvea  still  bter,  which  in  three  cases  fwovei 
fatal. 

Extension  of  the  false  membrane  into  the  lower  air  passages  is  of  ver 
freiiiient  occurrence.  Steiner  says  that  out  of  fifty-five  atilopsies  of  cliiUIre: 
(among  which,  however,  many  were  doubtless  cases  of  laryngeal  diphtheria 
there  were  thirty-one  in  which  it  reached  the  bronchi,  with  casts  even  in  ih 
smaller  lubes ;  in  nineteen  it  atTecIed  the  trachea  but  did  not  pass  lower 
and  in  live  it  was  present  only  in  the  throat  and  larynx.  He  rcmarka  thi 
"in  England,  during  recent  epidemics,  implimiou  of  the  bronchi  haa  Uea 
strikingly  rare,"  but  1  do  not  know  on  what  evidence  this  naienK-ut  restt 
Among  seventeen  cases  occurring  in  Ouy's  Ho^|iital,  tn  which  the  faoc^ 
were  unaffected,  there  were  seven  in  which  the  bronchial  tubes  wert-  lin« 
with  casts.  Some  observers  have  thought  it  potiaible  to  detect  clinically  nicH 
an  extension  of  the  morbid  proces,  the  symptoms  supposed  to  indicate  i 
being  feebleness  of  the  vesicular  murmur,  urgent  dyspnoea,  and  markei 
inspiratory  depression  of  the  epigastrium.  But  I  agree  with  Steiner  tha 
these  signs  are  not  to  be  relied  on,  at  any  rate  before  tracheotomy  has  bea 
performed.  The  sounds  produced  in  the  larynx  in  cases  of  croup  are  so  loui 
that  auscultation  of  the  lungs  is  very  unsatisfactory  in  its  results. 

According  to  Steiner,  pneumonia  is  of  much  less  frequent  occtirrena 
than  has  generally  been  supposed.  In  seventy-two  autopsies  he  found  il  il 
the  lobul.iT  form  eight  times,  in  the  lobar  form  only  six  times.  Its  recog 
nilion  during  life  is  difficult.  Steiner  and  Peter  have  each  met  with  cases  ii 
which  there  was  dullness  on  percussion,  with  great  weiknesa  of  the  breatl 
sounds  over  one  lung,  before  an  ofiening  w^s  made  into  the  windpipe,  but « 
which  after  the  operation  these  signs  quickly  disappeared.  Probably  the] 
depended  u|)on  atelectasis  of  the  pulmonar)'  tissue,  which  is  a  frcjum 
result  of  obstruction  to  the  entrance  of  air,  the  base  of  the  lung,  or  evci 
the  greater  part  of  its  posterior  surface,  becoming  purplish-red,  drjr,  an* 

The  principal  points  in  the  diagnosis  of  croup  have  already  been  men 
tinned  when  I  was  discussing  its  relations  toward  the  "spurious"  aiTectioi 
and  toward  diphtheria.     One  must  never  forget  that  in  reality  none  of  th< 
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cut)  lymptoms  do  more  llun  indicate  the  existence  of  laryngeal  obstnic- 
un.  The  (tiMinction  between  citKip  and  other  diseases  of  the  larynx  is 
based  u|>on  the  aiuie  character  of  the  aitot  k  and  upon  the  agr  of  the  )>alient 
lalher  than  u|ian  anvihing  in  the  symptnms  themselves :  but  even  children 
are  liat>l«  to  dilTerent  alTccttons  in  which  (he  breathing  may  be  no  less 
Uridutowt.  A  p<U'l-tthar)-ngea)  abscess,  for  example,  sometimes  gives  rise  to 
"crwipy"  dynpjuxa  and  congh.  although  it  is  not  obvious  why  this  should 
be  the  caic.  One  day,  when  1  was  visiting  my  patients  at  the  Iniitmary  for 
Children,  the  house  surgeon  told  me  that  he  had  j\ist  been  called  to  see  a 
case  of  su]'|'<»ed  croup,  in  which  he  bad  felt  an  at>sccss  at  the  b3t.k  of  the 
fauces  with  hi.%  finger,  and  that  icHef  was  alTorded  as  soon  as  the  matter  was 
let  out.  In  a  little  child,  eighteen  months  (»ld,  whom  I  saw  a  year  or  two 
since  with  t)r.  HiRUon,  of  Waltham  Abbey,  the  respiration  was  rather  of  a 
snoring  character  than  croupy^  but  there  was  a  bra<«y  cough.  I'he  abscess 
seemed  to  have  commenced  in  a  suppurative  aiTection  of  the  cervical  glands, 
which  had  matle  its  way  inward,  instead  of  pointing  externally.  According 
to  Sleincr,  post -pharyngeal  abscess  occurs  chiefly  in  infants  at  the  breast, 
except  when  it  u  dependent  upon  disease  of  the  spine.  He  also  says  that  it 
develo|K  itKlf  more  insidiously  than  croup.  Sir  William  Jcnner  speaks  of 
abscess  at  the  side  of  the  larynx  in  the  connective  tissue  as  another  ancclion 
which  may  cause  great  distress  in  breathing  by  compressing  the  tube  and 
pushing  il  aside,  and  as  not  lieing  always  quite  easy  of  recognition.  The 
possible  presence  of  a  foreign  bod^'  in  the  up[>cr  air  passages  must  never  be 
fefi  out  of  mind.  Laryngeal  papillomala  are,  perhaps,  always  too  slow  in 
their  clinical  course  lo  be  mistaken  for  croup. 

'Hie  frog/n^jis  of  croup  is  alwavs  grave.  The  morlalily,  under  the  most 
bvorabtc  circumstances,  amounts  lo  60  or  70  per  cent,  of  the  children  who 
are  attacked  by  it,  and  the  younger  the  patient  the  less  is  the  chance  of 
recovery.  It  is  only  when  the  ciiic  is  one  of  the  ijiurioua  aflfectiuns  that  we 
eta  i^pcak  confideoily  of  a  happy  iiisue, 

TWatmeni  of  Spurious  Crt>uj>. — The  latter  requires  no  active  treatment, 
but  it  is  usual  to  give  an  emetic  of  two  to  Ave  grains  of  (Kiwdered 
ipecacuanha,  with  or  without  one-sixth  of  a  grain  of  lanariied  antimony, 
repealed  at  intervals  of  ten  minuiei  until  free  vomiting  taket  place. 
Jcnner  says  that  besides  removing  from  the  stomach  any  source  of 
reflex  irriutioii,  and  rcUuing  spaMn  by  the  nausea  and  laintneu  to 
which  they  give  rise,  thcae  mediiino  also  promote  secretion  from  the 
Uryngeal  and  bronchial  mucous  membrane  and  so  relieve  tlie  catarrh. 
He  has  observed  that  cases  left  to  themselves  Last  much  longer,  going 
on  for  two  or  tliree  days,  whereas  as  soon  as  an  emetic  has  iKted,  the 
child  geiKrally  blls  asleep  at  once.  However,  he  follows  U  up  with  a  dote 
of  calomel  and  jalap.  Another  plan  of  treating  spurious  croup  U  that 
recommended  by  draves,  of  w|ticeziiig  a  sfxinge  out  of  hot  water — a.i  hot  as 
the  band  can  bear — and  applying  it  t>cneaih  the  chin,  changing  it  as  often 
■»  it  geb  cool,  fur  ten  or  twenty  minutes,  until  the  skin  beoomex  vividly 
reddened.  One  must  alwa)-s  iikjrn  the  relulivei  of  a  child  who  has  had  one 
attack  of  spurious  croup  that  it  U  likely  to  have  others  if  it  is  exiKued  to 
cold  or  to  wet  weather  and  alliined  to  get  chilled.  Such  children  mit^t. 
therefore,  have  special  cart  taken  of  them,  particularly  as  regards  the  wannth 
of  their  clothing,  but  they  should  l>e  ai  cuslomed  to  have  the  neck  and  <-hest 
sponged  over  every  day  with  cold  urater,  and  Steincr  suggesLt  that  they 
should  gargle  the  throat  with  it  several  times  a  day.  .\  child  who  has 
Kpeaiediy  sultered  from  thLi  affection  is  sometimes  left  with  a  permanent 
hoarsenew  of  voice. 

Treaimtnl  ef  Memkraiuus  Crwp.  — When  a  child  is  attacked  with 
"  spurioiw  "  croup,  the  jxirenlscommonly  send  for  a  medical  man  at  once. 
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On  the  other  hsroj,  in  a  case  of  "genuine"  croup  (except  in  that 
form  which  begins  quite  smtdenlj*  and  proves  very  quickly  fatal)  id 
i§  very  seldom  thought  until  the  <Jisea.te  hus  already  existed  for  some  ha 
and  often  not  for  ti>'0  or  three  dayii.  The  consefjiicnce  is  that  one  b  1 
likely  to  deceive  one's  !ietf  a*  to  the  results  of  treatment  if  one  is  not  < 
3c(]ii.iintcd  with  the  dixlincttve  features  of  the  iwo  romplaiau.  Che 
seems  to  have  fallen  into  this  error  when  he  formed  the  opinion  thai 
medical  iissisUnce  were  procured  enrly  enough,  croup  would  atarcely  < 
be  a  fata)  disease." 

For,  when  the  affection  is  really  of  a  erave  or  dangerous  chatacte 
seems  to  be  very  doubtful  whether  the  morbid  i>ro<c!»  <ran  ever  be  cut  si 
by  emetics  or  by  the  administration  of  tartariicd  antimony  in  nauH 
doses,  ns  has  been  recommended  by  so  many  writer*.  I  have  re|>caii 
followed  this  praclicc,  but  with  no  marked. surcew,  and  il  is  obvious 
one  can  draw  no  conchision  from  the  occosioiul  Mjl"iiden<:e  of  the  disi 
under  whatever  plan  of  treatment,  since  the  same  result  might  have  occui 
SpontAneously. 

Whether  any  benefit  is  derivable  from  the  admlninnilion  of  calome 
croup  is  admitted  on  all  hands  to  be  very  doubtful.  Xicmeycr,  howc 
was  m  the  habit  of  prescribing  it  in  doses  of  a  quartcT  to  half  a  grain  c 
two  hours,  and  he  s|Kaks  of  il  as  iieing,  at  any  rate,  more  n.Heftil  than 
tartar  emet it.-.  This  writer  also  advocates  in  decided  terms  the  applica 
to  the  outside  of  the  throat  of  cold  compresses  frequently  changed. 

In  very  young  children  one  cannot  attempt  in  any  way  tu  reach  the  init 
of  the  larynx  with  topical  remedies.  It  seems  to  me  abmrd  to  apply  nil 
of  silver  to  the  epiglottis.  Older  boys  and  girls  may  be  maiie  to  breathe 
steam  of  Iwiling  water,  or  to  employ  u  spraj'  apparatus  ;  lime  water  is 
by  Sleiner  to  be  prefemble  to  any  other  liquid  for  inhalation,  on  occoui 
iis  power  of  dissolving  false  membranes. 

Even  if  emetics  are  useless  at  the  commeTicrment  of  the  dlscASc.  { 
often  do  good  service  later  on  by  bringing  about  the  expulsion  of  pico 
the  membrane.  Sulphate  of  copper  should  then  l>e  preferred  to  anliit 
or  Ipecacuanha  ;  from  two  to  five  gmins  arc  dissolved  in  an  ounce  of  wi 
and  a  leaspoonflil  is  given  every  ten  minuter  until  the  stomach  reject! 
contents.  If  this  should  be  followed  by  a  decided  increase  in  the  dyspe 
the  emetic  may  be  repeated  n  few  hours  later,  when  a  fresh  nggravatio 
the  symptoms  occurs  Dut  not  infnxjucntly  such  medicines  foil  in  I 
action  at  this  stage,  in  consequence  (as  is  supposed)  of  the  carbonic  : 
poisoning,  which  renders  the  pneumogastric  nerve  insensitive.*  Niem 
recommends  that  the  little  patient  should  then  be  placed  in  a  warm  b 
and  have  some  cold  water  poured  over  its  he.id  and  shonlders.  This 
says,  .ilmosi  always  brings  it  round  and  makes  it  cough  more. strongly, 
may  even  lead  to  the  ejection  of  bits  of  false  membrane.  If  no  such  n 
should  follow,  there  can  be  no  doubt  of  the  necessity  for  the  immetj 
performance  of  tracheotomy ;  and  after  the  operation  the  stomach  o 
ftjccls  the  emetics  which  h.id  been  retained. 

Hut  of  late  years  it  has  Ijecome  mote  and  more  the  practice  to  open 
trachea  early.  If  it  is  certain  that  the  case  is  not  one  of  spurious  crt 
I  myself  think  that  the  operation  should  very  seldom  be  postpo 
beyond  the  time  when  the  chest  walls  begin  lo  be  much  sucked  in  out 
the  act  of  breathing.     Very  often,  however,  a  great  deal  of  time  is  lost  fi 

*  Tin  UsHmrnl  in  Ihe  lexi  ii  baicd  upon  the  acUiotily  of  oibn  iniltn.  1  ihiak  1 1 
(MB  euet  of  CTDup  in  which  focnilinjt  coulil  not  be  eicilcd  by  cmcius,  Bllliouj>h  ihvn  i 
no  ladltaiiont  of  Htphyiia.  tlir  ilitciKC  lici^gsl  an  cnrljr  pvrioil  of  il>  course;  mid  Dr.  V 
mention*  an  ioUsncc  of  l)ii»  kind  in  wlikh  I  dlhough  Ihe  diitaac  wu  oiplithcru)  Uic 
WM  weil  maintuncd.  and  the  child,  ificr  two  week*'  illnni,  recovered. 
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le  parents  refuxing  their  consent  until  ii  becomes  apparent  that  there  U  no 

tbn  hope  of  TCt-ovei)-.     AnO  it  must  tic  admitted  ilut  no  period  t*  ino  late 

the  poNHbilityoftuceest  from  tracheotomy:  children,  actually  morihund. 

ive  MMnetimes  been  i.ave<l  by  it.    There  i^,  however,  a  much  tn-tlcr  chance 

)f  a  favoralilc  ic>iie  when  it  i.i  j^rformed  at  an  early  nt^^e,  liefore  the  lutigt 

become  trnngevtrd,  with  lume  parts  of  their  tis.Mie  entirely  collapted  and  the 

inlenwiy  cmphyT^cmatotix.     Moreover,  the  child  may  tlius  be  jtaved  from 

terrible  di-ttrcsK  and  milTering  which  accompany  the  gradual  development 

»phyxia. 

Tbc  method  of  performing  tracheotomy  is  a  surgical  (iiie^tion  upon  which 
!  do  not  presume  lo  touch.     But  it  may  be  expected  that  I  thould  say  some- 
ling  about  the  after-treatment.     At  Gtiy':>  HoKpital  we  place  the  child  as 
a  lire  as  pofihle;  we   make  a  kind  of  tent,  within  which  ibt  crib  is 
;  and  wc  direct  a  ti>ng  metal  tube  Irom  a  kettle  into  the  sjiacc  so  shut 
'  from  the  rc»t  of  iht  ward.    Of  late  vear«,  however,. many  writcn,  Inirlud- 
Sg  Sir  William  Jenncr,  have  expressca  the  oi>ini(in  that  sui  h  precautiun.saie 
only  nnnpcvssar)'  but  injiiriou*  ;   that  phyxirian  goes  so  far  iw  to  My  that 
is  f"rc  he  has  seen  cases  lerroinate  fatally  that  would  have  recovered  had 
ny  not  been  thus  over-nursed  and  ovcrnared  for.     The  plan,  introduced 
Trousseau,  of  covering  the  neck  with  a  large  folded  piece  of  muslin, 
lis  to  alTord  siiflicicnl  protection  against  cold ;  moreover,  it  keeps  the 
which  enters  the  tmchea  moist,  giving  up  to  it  the  aqueous  vapor  which 

been  deposited  from  the  breath. 

If  the  operation  should  not  be  followed  bvsubMdence  of  the  d)-spnaBa, 

is  well  lo  introduce  the  feathery  part  of  a  (ju^ll  pen  into  the  trachea  through 

wound  or  through  the  cannula,  and  to  lwi»t  it  round  a  few  times,  in  the 

>pc   that   it   may  entangle  and    bring  away  with   ti   some  of  the  false 

rmbranc.     And  when  this  procedure   has  succeeded   once  it  may  be 

epeaicd  again  and  again.     A  moderately  abundant  discharge  of  mucous 

ltd  from  the  tube  is  said  (o  be  a  favorable  sign  ;  its  remaining  perfectly  dry 

of  c^'il  omen. 

When  a  case  goes  on  well  after  tracheotomy,  one  can  often  finally  remove 
lube  on  the  sixth,  seventh,  or  eighth  day.  In  87  out  of  134  cases  col- 
:ted  by  Sanne,  it  was  withdrawn  between  the  fourth  and  the  tenth  days. 
~Ckse9  in  which  it  has  to  be  retained  after  the  end  of  the  third  week  are  quite 
exceptional,  but  it  does  somtiimci  happen  that  the  Urynx  becomes  ihitkencd 
and  narron'ed  by  a  process  of  chronic  inflammation,  and  Slcincr  mentions 
instances  in  which  its  channel  was  completely  closed  by  adhesions.  A 
prai  ti' j1  point  of  much  importance  is  that  when  there  is  partial  stenosis  the 
child  tnay  appear  free  from  dyspntea  until  it  noes  to  sleep.  I  once  made  an 
autopsy  in  a  case  of  this  kind,  in  which  the  tube  was  removed  one  afternoon, 
four  months  after  tra<:heoiomy  for  a  scald  of  the  throat,  and  the  child  seemed 
10  be  perfectly  comfortable  all  day,  but  died  unexpectedly  in  the  counte  of 
the  following  night. 

Catarrhal  Lartncitis. — From  wlut  has  been  said   in   the  previous 
section  it  will  be  evident  that  the  afl*ection  now  to  be  discused  does  not 
^yiogether  correspond  In  M^oi^e  with  the  name  under  which  it  is  known ;  for 
^|F would  be  certainly  dlfHcult  to  prove  that  in  ca^s  of  "spasmodic"  or 
^^•porious  croup"  (as  described  at  p.  809)  catarrh  of  the  larynx  is  entirely 
absent.     But  it  is  in  clinical  practice  impossible  to  avoid  drawing  a  broad 
ItDC  of  diitincliun  between  cases  of  inflammation  of  the  larynf{eal  mticoo* 
ucDibrane  attended  with  dangerous  d.v'Simuea,  and  those  of  whi>:h  the  chief 
symptom  it  imjiaimicnl  nf  the  voice.     The  latter  are  commonly  known  by 
the  name  of  catarrlial  laryiigili» ;  and  this,  again,  may  be  cither  acute  or 
chrooic. 
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I.  AeuU  Catarrhal  LarjHgith  b  a  ver)'  common  ^ffiKlion,  but  i 
tively  seldom  comes  under  medical  Bdvicc.  Some  pcTM>iu  jucra. 
to  it ;  whenever  ihcjr  gel  a  cold  they  become  hoarse  or  loi«  their  vo 
this  condition  sometimes  luu  for  several  days  or  even  for  weeks.  Ii  a 
ticuUrly  a|)t  to  occur  in  those  who  are  iniemperaie,  and  is  iSoievhoM 
ally  use  the  voice  a  good  deal ;  the  reatoo  being  ihai  in  such  inditidoiil 
t.inHKeal  mucous  membrane  is  constAnily  more  or  1cm  ct^ngated.  It 
aU<>  arise  3s  a  complication  of  soRW  other  acute  disease,  especully  no 
The  chief  symptom,  besides  the  impairmcniof  the  voice,  is  t ne  KiMOtmL 
of  a  little  lough  mucus,  which  comes  <way  with  a  short  hawluBg  « 
hardly  amovinting  to  cough.  With  the  laryngoscope,  according  to  Ziml 
one  may  find  that  there  is  reddening  and  slight  swelling  of  certain  fad 
the  interior  of  the  larynx,  especially  the  hinder  end*  of  the  voaJ  « 
the  inter-arytcnoid  space,  the  false  cords,  etc.  During  attempted 
the  cords  may  leave  an  oval  space  between  them,  eaaclly  ss 
tnlemal  tensors  were  paralyied.  In  somewhat  more  severe 
speaks  of  the  cords  as  looking  red.  dry,  and  lustreless,  or  even  «tl 
covered  with  yellowish -green  crusts  formed  of  dried^up  exudaiioa-  1 
may  also  become  ecchymosed,  and  sometimes  their  surface  shows  te^ 
excoriations. 

The  prognosis  in  acute  caurrhal  laryn^tis  b  generally  fanxafak.  bl 
not  be  foigotlcn,  however,  that  cases  m  which  the  iiilj  ijiii[<i1^ 
those  of  mere  catarrh  <«mctimcs  run  on  into  cedenutous  Uf]n)(tt)i;l 
on  the  other  hand,  the  affection,  if  neglected,  may  beoooicchrootc,) 
then  be  exceedingly  intractable.  In  theireairoent.oncof  thcnKMl 
points  is  that  the  patient  should  entirely  abstain  from  using  the  <e 
should  remain   in  a   room  of  which   the   lempcniliirc   is  krpt 


lion  of  Hiul.  ^nioin.  coar/.,  or  of  a«-<iw  ciMti/ (3ij  with  gr.  axi 
exsitfal.),  or  of  hifuliH  <  sa&)  to  the  hot  water  used  for  inhab 
pctaiureof  which  should  be  from  140°  to  160°.  The  \»x% 
encoumgcd  to  drink  freely  of  demulcent  liquids,  Mch  n 
linseed  (ca,  and  the  decoction  of  cetraria  or  of  althaea.  Dr. 
recommends  warm  milk  and  sellier  water  as  a  useful  tievenj^.  If  tK* 
great  irntability  of  the  laryna,  evidenced  by  cough  and  tkkliiq;  oc  fnck 
•eiisalions  in  the  throat,  it  should  lie  kept  in  checK  br  opium  or  MMMIll 
(according  to  Stork)  by  chloral  or  by  laciucarium.  It  seems  to  br«Ml| 
whether  the  application  of  either  hot  poultices  or  cold  rompnaKsoxf' 
front  of  the  larynx  b  advtable.  Si8rk  and  others  recomtnctd.  ■ 
commencement  of  the  disease,  that  a  strong  solution  of  nitrate  of  tH 
should  be  brushed  over  the  cords,  but  Dr.  Hackcoiie  thtoka  tlW  (M 
better  left  undone.  I 

llic  best  way  10  overcome  the  liability  to  acute  buyngol  atlM 
those  who  are  subject  lo  frequent  attacks  of  it,  is  to  make  iW  fM 
gradually  accuttom  himself  lo  daily  sponging  with  cold  waca.  kA 
exposing  the  throat  in  the  o|ien  air  without  wraps,  even  in  the  wtcicr. 
one  can  avoid  allowing  a  draught  to  play  upon  the  neck  from  tunc  Hi 
indoors,  or  in  a  corridor,  or  in  passing  from  bouse  to  cmtnagc,  a"! 
more  a  person  endeavor*  to  keep  the  pan  protected  the  mare  kmIT^ 
he  suffer  when  the  occasion  arises.  It  is  also  important  to  Uv 
during  the  night,  in  airy,  cool,  weli-veotilated roorai.  W^rm,! 
should  be  worn.  A  long  $lay  by  the  seaside  in  the  autumn,  or  ia] 
air  of  Scotland  or  Switzerland,  often  docs  a  greai  doU  toward' 
the  susceptibility  to  catarrh  ia  the  following  winter. 


CHRONIC  CATARRHAL   LAR^liIGniS. 


821 


a.  CkroHtc  catarrhal  laryHgilis  oftiMi  arises  out  of  the  acute  afTi^ction, 
wily  in  persons  who,  in  spite  of  hoarseness  of  voice,  persist  in  aticmpl- 
Co  continue  duties  rciuiring  loud  speech.  Such  cases  are  common  in 
r^men,  school m.-isters,  costcrtnongers.  Another  freqDent  cause  ia  ex- 
isK>n  downward  from  a  "granular  pharyngitis, "  Slftrk  btlievcs  Out* 
liability  to  this  form  of  chronic  faucial  irritation  often  pases  by  inheritance 
from  parent  to  child,  having  been  originally  set  up  in  (he  former  by  a  cotiise 
of  mercury  or  of  iodine.  He  also  thmks  that  in  oilier  ca^es  inoculation  of 
the  nasjil  cavity  wiih  gonorrhccal  or  even  tcucorrhoeal  discharge  is  the  slart- 
iBg  point  of  a  catarrh  that  may  last  for  years.  As  a,  rule,  chronic  catarrhal 
biryiigiiis  occurs  during  the  middle  period  of  life;  it  is  more  common  in 
nulcs  ihsn  fcmiilcs. 

The  principal  lymfifaHt  of  this  affection  is  hoarseness  of  voice,  which  may 
even  paw  on  lo  compk-tc  aphonia.     The  degree  to  which  the  voice  is  im- 
paired  may  vary  very  much  at  different  periods  of  the  day.    Mackentie  re- 
marks thai  it  is  o^en  greater  when  (he  patient  first  begins  to  talk  ifier  an 
interval  of  silence  than  it  is  a  few  minutes  later,  after  he  has  gone  on  speak- 
JUHW  for  a  time.    The  attempt  to  use  the  vocal  cords  of\en  gives  rise  to  a 
^Kfoful  sense  of  fatigue,  and  there   frequently  are  also  complaints  of  a 
^^feling  of  dryness  or  soreness  in  the  throat,  and  of  a  tickling;  sen^lion, 
^^pding  to  a  constant  desire  to  hawk  or  (o  cough.     The  cxpcciuration  ia 
^Binty,  consisting  generally  of  a  viscid,  gray  mucus,  but  soracliin«i  yellow 
and  puriform. 

The  l.irj  ngoscope  shows  all  gradations,  from  a  sJighl  localired  injection 
and  swelling  of  some  pail  of  the  mucous  membrane  of  the  larynx,  up  to 
the  mo>!  extensive  and  diffused  rednea  of  the  whole  interior  uf  the  or^n. 
Dr.  Ma<  keufic  remarks  that  one  voml  cord  may  be  of  a  bright  rvd  color 
while  the  other  is  white ;  he  also  says  that  the  coni^estion  may  be  limite<I  to 
a  email  portion  of  one  cord,  thU  being  alway^  on  the  outer  or  attached  side 
of  it.  Small  piece*  of  mucu*  are  often  seen  adhering  to  the  mucous  mem- 
brane at  different  points  ;  in  the  form  of  whitish  threads  they  may  pass 
scrocs  from  one  cord  to  the  other ;  in  cases  of  long  standing  the  whole  Mir- 
fiice  of  the  larynx  may  be  covered  with  «ccrclion.  During  vocaliiaiion  the 
cord«  in  many  ra«M  foil  to  meet  one  another.  This  may  l»e  due  to  swelling 
of  the  intct-arytenoid  mucous  membrane:,  which  is  sometimes  so  extensive 
as  to  form  a  convex  projection  even  when  the  arytenoid  cartilages  are  as  far 
"  kit  from  one  another  a^  piunible.  liut  in  addition  to  this  a  paretic  Mate 
the  mu'icles  U  not  scUlom  present,  ^iemsien  siys  that  this  is  must  fre- 
lly  II ni Literal,  in  which  case  the  opposite  rord  may  pass  across  the 
!dlc  line  to  meet  the  effected  one,  after  the  m.anner  already  described  at 

791-79*- 
Sometimes  certain  parts  of  the  larynx  are  greatly  thickened.  Ziemssen 
that  this  i^  cs|Kci.-illy  apt  to  be  the  ctse  with  the  epiglottis,  the 
:eno-cpigi(jliidenn  folds,  or  the  false  cords.  Ix-win  maintaini^d  that 
thickenmg  of  these  fold*  is  a  [Mirticularly  marked  fciture  of  "  clergyman's 
sore  ihroJi."  hut  thi«  is  disputed  by  Muickenxie.  Stork  relates  in  detail 
a  caic  in  which  the  whole  of  the  interior  of  the  brynx  was  affected  with 
an  extreme  degree  of  hypertrophy  of  its  mucous  membrane,  so  that  there 
waft  grcji  dyspnoea,  rendering  tracheotomy  inevit.ible.  The  disease  had 
n  of  filteen  years'  duration.  From  the  right  false  cord  there  grew  a  h.ird, 
id,  fibrous  tumor,  of  the  size  of  a  hand  nut ;  every  part  of  the  interior 
the  brynx  was  thrown  into  enormous  folds  and  ridges.  I'olyitoid 
ncrt  are,  indeed,  not  uncommon  results  of  a  chronic  laryngeal 
h.  Another  affection  which  has  sometimes  been  observed  under 
circuimUnces  is  a  thickening  of  the  mucous  membrMne  below  the 
reducing  the  channel  for  the  passage  of  air  to  a  narrow  chink  or 
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ring;  in  almost  ever)'  insiance  ii  has  bc«n  neceasuy  to  apttt  the  iracl 
lAHtly,  the  vocal  cords  ihenue1v«  sometimes  1>ecoine  granular  on  Ihe! 
face,  a  condition  which  has  by  Tiircic  been  designated  "  chorditis  tuberaa 
or  "trachoma."  It  has  been  supposed  Eo  det>end  upon  a  partial  derm 
change  in  the  epilhetiiiin  ;  but  in  one  case  Wedl  Tound  micnucopicallj-  a 
a  connective  ti.i^ue  and  niickar  overgrowili. 

Enlaigemeni  of  the  miicoii>t  glands  is  not  infrequent  in  chronic  bryn; 
catarrh.  Dr.  Mackenxie  s[>e:iks  of  seeing  their  enlarged  orifices  u)Nin 
e|>igli>ttis  anil  upon  (he  posterior  parts  of  the  cords  in  some  caws,  cith 
pale  Npeckx  on  a  congested  surU<:e  or  as  small  red  cinles  on  a  ]iale  sun 
Another  morbid  a])pearance  which  Ziemsien  regardsas  an  accidental  coi 
cation  of  catarrh,  is  a  dilatation  of  the  veins  of  the  mucous  membrane, 
pecially  upon  the  epiglottis  or  ujion  the  cords. 

There  has  been  some  difference  of  opinion  among  writers  as  to  wbe' 
chronic  catarrhal  laryngitis  is  or  is  not  apt  to  cause  erosion  or  utcerati< 
the  laryngeal  mucous  membrane.  Sidrk  sap  that  such  a  result  is  nut  ini, 
quent,  and  that  when  an  ulcer  forms  over  the  prattsna  nxalis,  it  may  e 
give  rise  lo  The  expectoraitun  of  blood  in  sufficient  quantity  lo  xiifcgcM 
prefen<-e  of  tubercular  disease  of  the  lungs.  ThiN  observer  ulsu  \xy»  spe 
streis  upon  the  occurrence  of  a  vertical  fisiure  in  tlie  <-entre  of  the  intcrH 
tenoid  mucous  membrane.  This,  indeed,  h  not  peculiar  to  cases  of  chrt 
Otarrh.  Stfirk  S|)caks  of  it  as  Iwiiig  extremely  frc(|uenl,  o<-currtng  ii 
many  as  50  |jer  cent,  of  lbo.se  who  uileiid  his  otil-jMlient  practice  ' 
fisMire,  as  the  result  of  the  traction  u[u>n  its  sides,  assumes  a  rhombic  fo 
the  U|)per  (lart  of  it,  which  is  alone  visible  in  the  laryngeal  mirror,  app 
trbn^ular.  Iw  detection  is  often  very  difficult ;  the  jxttient  must  b<r  pla 
in  the  position  which  I  shall  describe  fiirthei  on  as  required  for  iiispcctioi 
the  trachea  with  the  laryngeal  mirror.  The  symptoms  are  not  alwa>'s  1 
marked.  SiOrk  had  seen  a  singer  of  reputation,  whate  voictt  remained 
feet  after  wn  li  a  fissure  had  exi.sted  for  many  years.  Generally,  hotw« 
there  are  symplums  which  apfieur  to  be  identical  with  those  of  chri 
laryngeal  catarrh.  .-Vnd  sometime*  the  subjacent  arytn:noi<tca:»  muscle 
comes  [kvalyzed,  in  which  case  the  iiatient's  life  may  lie  mode  almost  ui 
durable  by  the  running  down  of  fluid  into  the  larynx  wivenever  he  attei 
to  swallow  or  even  to  lie  down. 

The  course  of  chronic  laryngeal  catarrh  is  gCTierally  very  tedious  and 
traded,  one  reason  for  this  being  the  fart  that  ]>aiients  will  seldom  carry 
the  necessary  treatment  with  sufficient  persevcmnce,  imagining  that  ihey  01 
to  Iw  well  in  two  or  three  weeks,  and  neglecting  all  precautions 
soon  as  they  iK-gin  to  imjirove  a  little.  There  are,  however,  nmonR  sch 
m.^^lcrs  and  clergymen  many  who  go  to  ihc  o[)pc«ilc  extreme,  licini 
nervous  and  fidgety  about  tneir  throats  that  they  may  almost  be  claa 
with  hy|ic)cbondria(i. 

A  giHid  many  case*  recover  perfectly  under c-arefiil  management.  A  1 
important  |ioin[  is  that  rest  should  be  given  to  the  v-oicc,  the  f>3tient  ci 
using  a  slate  to  exprets  all  his  wants,  or  at  least  s])eaking  only 
whis]icr.  He  must  also  atxttain  from  ^-moking,  be  very  modt-raic  in  lal 
alcohol,  and  avoid  all  hi$rhly-.-ieasoned  footU.  If  there  l>e  evidence  of 
congestion,  I  need  hardly  s^y  that  this  must  be  carefully  attendni 
Locally,  if  the  larynx  is  irritable,  the  patient  should  make  use  of  a  sp 
coniaininK  bromide  of  potassium  or  cjirbonntc  of  sod*  with  a  little  morpt 
But  the  chief  therapeutic  results  are  to  be  exfwcted  from  [he  use  of  ast< 
gent  sprays  containing  tannic  acid  (gr.  j-v  sd  jjj)  or  alum  (gr.  j— x  od  J 
or  from  the  systematic  application  of  astringent  solution*  lo  the  into 
of  the  larynx  by  means  of  a  bmsh.  Dr.  Mackeniie  says  thai  w 
he  generally  emplott  is  a  solution  of  chloride  of  line  (gr.  xv  ad  3i)j 
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ippltes  this  dail/  darinf;  the  fint  week,  on  alienuite  clays  during  the  second 
■nd  third  week«,  uid  .il^erwaiU  le«  freiiitently.  ZicniNteii  hy^i  great  ttres 
00  the  vnlue  of  the  to]>i<-al  use  of  the  solid  nitrate  of  wlvcr  fu»ed  upon  the 
Old  of  a  l.iryngcal  prolve  ;  this  he  rei>cats  at  inten'aU  of  a  week  or  »  fort- 
night ;  it  causes  viuleni  tponn.  whirh,  however,  is  at  once  relieved  by  filling 
the  throat  with  cold  water.  When  tlitire  is  an  intcr-arylenoid  miicgu*  Astute, 
the  application  of  solid  caustic  is  tlit.-  Iiesi  treatment ;  this  must,  however,  ti« 
donevith  grr^l  exnctitude,  for  if  the  surrounding  healthy  mncous  mcrabraiic 
ic  looihdl  instead  of  the  sore,  the  ]>atient's  sufferings  will  be  made  worse 
nther  than  better. 

In  many  cases  of  chronic  catarrh  of  long  standing,  cleclricitv  applied 
locally  aids  in  restoring  the  voice;  and  some  patients  And  benctit  from  n 
course  of  the  waters  at  Xtx-les-Bains  or  at  Ems. 

TniERajLAh  Diskasx  ok  tub  Larynx  and  Trachea. — It  is  in  the 
mrdical  tiicraturc  of  the  end  of  the  last  century  that  the  earliest  allusions 
vr  to  t>c  found  to  what  was  then,  and  commonly  is  now,  termed  laryngeal 
jfJUhitit.  This  name,  however,  is  not  a  good  one.  because  it  is  apt  to 
iSaggcst  the  idea  that  an  affection  of  the  larynx  may  give  rise  to  waiting 
sml  to  other  symptoms  tetcmbling  those  of  ordin.iry  pulmonary  phthius, 
without  there  t>eing  any  mischief  in  the  lung».  That  such  is  sometimes 
the  esse  has.  indeed,  been  asserted  by  'I'rousseau  and  by  some  other 
writcn.  Hut  I  believe  that  no  pathological  proof  of  it  has  ever  been 
brmighi  forward.  The  experience  of  all  pathologists  is  that  in  every 
instance  in  which  a  lubercuUr  affection  of  the  larynx  is  found  after  death 
the  lungs  are  inranably  foimd  to  contain  tubercles,  and  present  destrtic- 
live  changes  which  have  evidently  been  of  long  standing,  even  though 
there  may  have  been  Itttle  or  no  aut^cultatory  evidence  of  the  existence  of 
dise:isc  in  them  during  life.  So  far  as  I  am  aware  there  is  no  recorded 
iowutce  in  which,  when  death  has  been  due  to  tuberculosis  of  other  or^^ans, 
leaving  the  lungs  healthy,  the  larynx  has  been  found  to  be  aiTecleil  with 
tubercular  lesions;  nor,  again,  have  such  leiion^  ever  been  found  in  the 
bodies  of  those  who  have  died  of  acute  general  tuberculosis,  unlei>  there 
was  old  as  well  as  recent  disease  of  the  lungs.  Consequently,  in  spite  of 
the  d  priori  probability  tliat  tubercles  sliould  sometimes  form  in  the  brj'nx 
earlier  tlian  in  any  other  part  of  the  body,  the  |uthologicaI  evidence  paints 
at  jirvtent  to  the  conduMon  that  this  is  never  the  case.  It  may,  indeed,  be 
urgetl,  on  the  other  side,  that  the  laryngeal  affection  almost  always  lasts  for 
a  considerat>le  lime  before  death  occurs,  and  even  iluit  its  capability  of 
producing  a  fatal  issue  by  itself  is  doubtful.  But  I  certainly  think  ttui 
cither  by  interfering  with  deglutition,  or  by  setting  up  necrosis  of  cartilages, 
or  oedematous  laryngitis,  it  may  sometimes  greatly  shorten  life,  and  con* 
le^uently  it  appeant  to  me  that  if  tul>crcu1ai  disease  of  the  larynx  ever 
■ntea  before  similar  mUchief  in  the  lungs  has  begun,  one  ought,  sometimes 
at  least,  to  see  in  the  post-mortem  room  cases  in  which,  with  an  advanced 
laryngeal  affection,  the  lungs  are  either  quite  healthy  or  in  a  very  early  stage 
of  phthiitif. 

In  speaking  of  "  tubercular  disease  of  the  lai^x  "  I  have  not  forgotten 
that  it  has  lieen  doubted  by  many  {>athnlo.i;isL<t  whether  in  "laryngeil 
phthihis"  local  tubercular  Iciionx  are  reslly  pre^nt.  The  view  that  the 
laiyngeal  affeclioD  whidi  accompanici  pulmonary  phthisis  is  (like  the  lung 
affection)  de))endenl  ui>on  the  formation  of  tubercles  was  originally  advanced 
by  I^ennec.  It  was,  however,  soon  afterward  di^puted  by  Louis,  and  'ince 
that  time  pathologists  h.-tve  ranged  themselves  into  two  camps  with  regard 
to  this  question,  some  affirming,  othera  as  |>ositively  denying  it.  There  can, 
in  fact,  be  no  doubt  that  m  the  larynx  one  very  seldom  sees  conspicuous 
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Rny  or  yellow  tubercle^,  mich  »,  for  example,  ute  obtcrred  with 
riequcncyin  the  ileum  in  the  very  »nie  ca^ct.  Uiit  I  hnve  mjrseff  a 
maiiiiaincd  a  belief  ibat  ibc  Ujyng<Ml  afTection  wsx  re:illy  liibcrcubr,  Inq 
lUis  opinion  not  merely  on  Ihc  very  iiirge  protJOttion  of  cases  of  piilmoni 
pliihisis,  cs]«cially  with  tubercular  ulceration  of  the  intwtinc  in  which  il 
affettion  occim,  but  also  on  the  fmt  that  many  bryngeat  ulcers  have  ihi 
caiA'aling  edge*  which  apix-.ir  lo  me  to  be  ch.iraciefislir  ol  a  tubcnii 
process.  Rccenily.  however,  the  mailer  has  been  lakcii  cxil  of  the  ranpe 
8f«ciil-ilion  by  the  cari-fiil  invt-sii  gat  ions  of  Hcinxc.  of  Lei|>z!g,  who  pubhib 
a  monogra|)hon  thedisea^  in  1879.  Thebitsisof  hiiswork  wa.iia  microscopii 
examination  of  ihe  (tsMies  in  fiOy  cajtcs  of  phthisis  in  each  of  which  lb< 
was  diMrase  of  the  Uiynx  or  of  the  iraetiea,  or  of  both  together.  For  it 
to  be  observed  that  in  many  instances  the  morbid  process  involves  not  men 
the  upper  but  also  the  lovrcr  air  passages,  extending  even  sometimes  ii 
the  bronchial  tubes ;  and,  for  the  sake  of  convenience,  I  shall  in  this  pb 
dt§cus8  all  such  aiTcctions  together,  inasmuch  a«  there  are  no  sperial  nyn 
toms  that  characteriic  llie  tracheal  or  the  bronchial  lesions.  Now,  Heii 
found  that  in  forty  amon^  his  fifty  cases  tubercles  were  plainly  recoftniia 
in  the  larynx;  iu  thirty-nine  of  thone  forty  there  was  ulceration  ;  inonetb 
wa«  merely  a  tulwrcular  infillraiion  of  the  mucous  membrane  u-ithout  ulei 
lion  ;  in  eleven  of  the  forty  there  was  in  the  trachea  tubercular  ulcrrat 
likewise!  in  eight  the  trachea  contained  ulcers  which  could  not  bir  she 
to  be  Tubercular.  With  regard  to  the  remaining  ten  casrs  he  found  thnQ 
eight  there  were  in  the  larynx  ulcers  of  which  the  tubercular  nature  coj 
not  be  demonstrated,  but  in  five  of  these  the  trachea  showAl  ttttierci 
(ilceis,  in  two  the  laryos  was  healthy,  but  in  the  trachea  there  were  liibcrci 
ulcere.  In  other  words,  there  were  only  three  out  of  the  whole  fifty  a 
in  which  tubercles  were  not  detected  either  in  the  Inrtnx  or  in  the  tntcti 
or  in  both.  The  tubercles  themselves  were  plainly  visible  to  the  nnked  ■ 
in  hardened  sections,  but  they  could  not  be  seen  in  the  Tceeni  tcxiu 
They  lay  partly  in  the  mucous  membrane,  partly  in  the  submiiroiis  tli 
but  always  on  a  plane  superficial  to  the  laryngeal  mucous  glands.  T 
had  often  undergone  more  or  less  complete  caseation.  With  regard  lo 
characters  of  the  laryngeal  ulcers  which  Hcinze  classifies  as  non<tubcrcii 
he  states  that  there  was  nothing  in  their  appearance  to  distinguish  thcra  fi 
those  that  were  tubercular.  In  every  instance,  loo,  they  were  very  tti| 
ficial.  io  Cici,  little  more  than  erosions,  and  they  were  generally  confinei 
(he  vocal  cords.  Ii  is,  therefore,  quite  open  to  question  whether  they  « 
not  originally  preceded  by  a  formation  of  tubercles,  which  had  sortened  1 
been  cast  off  by  ulceration,  as  was  believed  by  Virchow  to  l>c  very 
quenily  the  case  when  a  laryngeal  phthisis  failed  to  show  definitely  tulicr 
lous  character.  In  the  trachea,  on  the  other  hand,  there  seems  to  be 
doubt  that  ulcers  occur  which  are  really  non-tubercular;  these  ap)>ear 
minute  depressions  of  yellow  color  suirttunding  the  mouths  of  the  tracli 
glands.  In  one  point  Heinze  appears  to  me  to  go  too  far  ;  this 
when  lie  asserts,  on  the  strength  of  his  observations  as  lo  the  exceedin 
small  site  of  laryngeal  tubercles  in  general,  that  those  writers  were  in  cr 
who  ha*c  maintained  that  in  some  exceptional  instances  they  have  rea 
nited  obvious  tubercles  in  the  larynx  in  malting  autopsies  or  even  !>>■ 
laryngoscope  during  life.  Tflrck,  for  example,  figures  a  larynx  from 
dead  subject,  in  which  besides  tubercular  ulcers  there  is  what  he  descri 
a*  a  miliary  tuberculosis  plainly  visible  to  the  naked  eye.  And  I  cereal 
think  1  have  several  times  seen  tubercles  both  gray  and  cascaling  in  1 
larynccal  tissues.  Considering  how  variable  is  the  siic  of  tubercles  in  oti 
organs.  I  can  sec  no  reason  why  they  should  not  in  the  larynx  !»e  much  lar, 
in  Kxne  cases  than  in  others. 
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The  facts  Ihftt  tulierculositt  of  the  larynx  never  occuis  independenily  of 

ulmonory  phthlw.  ami  th-it  it  |«.'ihaiM  never  even  iire<:«les  llie  lung  ailec- 

an  in  order  of  develo{imenl,  cannot  but  suggettt  the  idea  that  the  Upper 

pgt»agc<  bei-(iine  infected  ax  the  reMilt  of  tlie  passage  Ihrougli  ihem  of 

ltb«n*iilom  sputtim.     'rhi>  idea  van  originally  suggested  by  I^ouIk,  but  l>e 

oghl  thai  the  npultun  arted  merely  ax  an  irritant  upon  IhoHC  parts  with 

^ich  it  came  into  roniart.     At  the  present  lime  one  ran  [cirm  a  far  more 

Snite  comejition  of  the  way  in  which  tubercle  liacilli,  leltling  u[>on  the 

ngeal  or  upon  the  [mcheal  mucnux  membmnc,  may  germinate  and  invade 

tnsiKs.     It  does  not  seem  to  me  thai  the  pn^ibjlity  of  tnitli  an  occiir- 

ce  w  at  all  invalidated  by  the  obwrvations  of  Hein^ca<  in ihe  commence- 

aent  of  laryngejil  tuberrulosis  beneath   the  intact  epithelium,     /iems^n 

maintainx   that  a   continiiom  tract  of  ulceration  c;in  (ometimi-s  be 

allowed  from  a  vomica  in  the  upper  lobe  of  nnrlung  along  thecorrcsponding 

jnchial  tube  (which  alone  of  all  the  bronchial  lt)bc«  may  be  affected) 

irough  the  trachea  to  the  larynx.     Hut,  of  course,  it  is  quite  conceivable 

at,  without  there  being  any  vomica,  (ubcrculons  sputum  from  the  lung 

ly  infet:!  the  larynx.     And  conversely — if  laryngeal  luberculosiv  really  does 

precede  the  ptitmonar)-  affection  in  point  of  limc^-onc  can  easily  imagine 

■t  secretion  from  the  larynx  may  descend  the  air  pasages  and  infect  the 

BgS. 

That  tubercular  disease  of  the  larynx  and  of  the  trachea  <.hould  be  more 
frequent  in  males  than  in  females  might  have  been  anticipated  from  the  fact 
at  this  is  the  case  with  pulmonary  phthisis,  but  the  preponderance  of 
les  over  females  is,  in  reality,  far  greater;  according  to  Heinse  33.6  per 
cent,  of  male  phthisiial  ]\)t)ciits  have  ulceration  of  the  larynx,  but  only 
ai.6  per  cent,  of  female  phthisical  patients.  The  age  at  which  tulicrcular 
ryngcal  affections  are  absolutely  most  frequent  is  between  twenty-one 
d  thirty ;  but  among  fatal  cases  of  phthi.iis  the  pro|Hiriion  in  which 
le  larynx  is  found  diseased  b  relatively  larger  at  a  more  advanced  age, 
iHy,  between  forty-one  and  fifty  for  mat»,  beiweeti  thirty-one  and  forty 
r  females.  Dunng  ihildhood,  tubercular  disease  of  the  larynx  is  not  com- 
D ;  among  nearly  400  cu.ses  Heinze  found  only  nine  in  paticni»  under  the 
of  fourteen ;  tn  none  of  these  was  there  ulceration  of  the  trirhea ;  one 
an  infant  of  eleven  months.  The  nature  of  a  man's  occujiation  seems 
have  no  marked  influence  in  mcidifying  his  liability  10  have  his  larynx 
ecied,  asauming  him  to  become  phlhi.siral.  Heinzc  found  that  the 
proiionion  of  ca»»  in  which  laryngeal  complications  occurred  wns  high 
long  consumptive  liulchen  and  Uiilors,  as  well  as  among  open-air 
igets  and  Othc-rs  who^c  throats  were  exposed  to  local  irritation  in  various 

The  tympe^mt  of  tubercular  diicaite  of  the  larynx,  of  course,  vary  with  its 
Tt  seal.  When  the  epiglottis  ix  affected,  or  any  other  part  of  the  upper 
rifice  of  titc  larynx,  there  is  often  extreme  dysphagia,  the  attempt  to  swallow 
rcti  Ruid'i  rau-->ing  very  great  p.-iin  and  <listreM.  But  Heinie  relates  one 
in  nhirh  this  symptom  remained  entirelyaliseni,  although  the  epiglottis 
wa.1  greatly  swollen  and  thickened.  The  voice  Itccomes  hoarse  and  weak, 
and  ultimately  it  is  often  reduced  to  a  whisper.  In  some  caxes  in  which  the 
troc  cords  are  entirely  destroyed  by  ulceration,  ii  iv  believed  that  the  fal«c 
cords  sometimes  vibrate  so  as  to  produce  harsh,  deep  tones.  I'hc  elTort  to 
■peak  is  often  painful,  producing  a  feeling  of  soreness  in  the  throat.  The 
cough  Iiecomcs  weak  and  hoarse  and  tonclesi. 

It  most  not  be  sup|>oecd,  how^ever,  that  m.irked  subjective  symptoms 
occur  in  every  ca«c  of  phthiiiK  in  which  one  sul«e<piently  in  the  posl-mortem 
room  finds  that  the  larynx  is  affected  with  tubercular  disrate,  even  when  it 
has  advanced  to  nicvratioii.     A  few  isolated  ulcers  arc  of^cn  found  when  iio 
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larytiRcil  affection  had  been  suspected  during  life ;  snd  in  working  at 
tical  morbid  anatomy  ]  acquired  a  decided  imprcsiioii  that  an  cxtmsi 
auperficial  aflection  of  the  mucous  mcnibmnc  posscssrd  clinir^il  signilicancl 
Car  more  conslamly  tbandid  Ihc  presence  of  localised  uktr?,  however  dec pljj 
ihej'  might  pen«tralc  into  ihc  laryngeal  siructures.     On  the  other  hao<B 
iherc  arc  many  eases  of  pbihisis  which  arc  attended  with  hoarscncw  of  voicfl 
or  even  with  aphonia,  but  in  which  no  liibcrcular  affection  of  the  tarvnx  cat 
bedclceicti,  wbether  during  life  or  in  the  dead  body.  In  Virchou'g"^/'cA«''i' 
for   1877,    Fr5nkel,  of  Hamburg,  endeavored    to   find  an  explanation 
such  cases  in  the  occurrence  of  lesions  in  ilic  laryngeal  muscles,  the  fi 
which  lie  showed  to  have  undergone  a  granular  change  ending  in  a  compi 
absorption  of  their  sulisiance  and  emptying  of  the  sarcolcmma,  while  at  l' 
same  lime  the  nuclei  of  i\\c  perimysium  internum  underwent  increase, 
docs  not  appear  that  the  [uticnts  who  furnished  the  material  for  his  obsa 
vaiiona  had  had  any  definite  paralysis,  and,  indeed,  the  lesions  which  h 
delected  were  always  distributed  equally  over  all  the  muscles.     Bui  parcli 
stales  of  the  thyro-arytanoitliis  inlemus  arc  said  to  be  not  uncommODly  presei 
in  phthisis,  and  Gcrb.irdi  has  described  the  occurrence  of  paralysis  in  tli 
right  recurrent  nerve  as  the  result  of  its  having  become  involved  in  a  ihid 
ened  ma»  formed  by  the  pleura  covering  the  apex  of  the  right  lung.     In  tt 
laryngeal  mirror  what  chiefiy  characterizes  cases  of  phthisis  attended  wil 
impairment  of  voice,  when   there   is   no  local   mbcrc-ular  disease,   is   I*' 
extremely  anaemic  state  of  Ihc  mucous  membrane  of  tbc  interior  of 
larynx. 

The  laryngoscopie  appearances  which  indicate  tubercular  disease  of  1! 
larynx  differ  greatly  in  diffeteni  cases,     Heinle  lays  great  sires*  u]Ktn  i: 
recognition  of  tubercular  infiltration  of  the  mucous  membranes,  which  ( 
»>■&)  is  ((iiite  |>ecti]iar  m  this  disease,  and  which  was  present  in  lwent>--od 
of  his  forty  raws.     It*  most  freciuenl  scats  were  the  false  cords  and  d 
sry-cpiylottidean  folds.     He  s]>eaks  of  it  as  forming  in  the  dead  body 
smooth,  tense  iweliing,  of  a  grayish-white  or   grayish-yellow  coltir,  oft 
presenting'  on  itx  surface  the  ap|warance  of  fine,  pale  yellow  granules. 
spotted  with  points  of  hemorrhage.     Over  the  summits  of  the  arytcna 
cartilages  tubercular  infiltration  gives  rise  to  swellings  which  by  Hcinze  1 
compared   to  two   rounded  sugar  loaves ;    Mackenzie  describe*    them 
"pyriforra."     The  ejiiglottis,  when  it   is  affected,  appears   rounded  ft 
thickened,  or   (xi  Markenzie  lays)    "turban  shaped."     The    false  coi 
become  greatly  swollen,  so  that  they  lie  in  the  same  vertical  plane  with  t 
true  conU,  or  even  overliaiig  thera.  while  the  entrances  into  tlie  vcntric 
of  Morgagni    are  greatly   narrowed,  or   seem  to   be  entirely  oblitcrati 
Thickening  of  the  inter-arytenoid  mucous  membrane  gives  riae  to  a  Im 
bulging  or  excrescence  at  the  back  of  the  glottis,  to  which  Stork  dra 
attention  as  characteristic  of  tubercular  disease,  it  being  all  the   more 
because  neither  polypi  nor  other  new  growths  are  ever  seen  in  that  positia 
The  cords  themselves  ver>'  rarely  exhibit  a  true  tubercular  infiltration,  b 
they  may  bcc<ime  swollen  and  rounded,  a  change  which  Heinzc  found  to  ! 
dependent  ujnm  the  presence  of  numbers  of  small  round  cells  between  ih^ 
fibres.     In  the  trachea,  it  is  only  in  the  posterior  mcnibranou*  pan  th 
tuberitular  infiltration  occurs. 

Dut  in  a  great  many  cases  of  tubercular  disease  the  diagnosis,  »o  bj 
the  laryngosco|>e  is  <:on<:emed,  is  based  mainly  upon  the  prcscmc  of  md 
or  leM  numerous  ulcers.  According  to  Heinze,  their  most  frequent  seat 
up9n  the  vocal  curds;  among  his  fifty  cases  ulceration  of  (he  cords  w 
preieni  in  not  fewer  than  forty;  on  both  sides  in  twenty-seven,  on  one  1 
the  other  .tide  sep:iraiely  in  ten.  at  the  anterior  commissure  in  thrv 
Sometimes  the  ulceration  wo*  limited  to  a  small  part  of  the  cord,  sotnettn 
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Directed  (be  whole  length ;  in  eleven  ca»e«  one  or  1>o(h  of  the  cords  was 
Diniilelely  destroyed.  In  the  brynjieal  mirror  an  iiker  upon  one  of  the 
gnl^  may  up|>ear  either  xt  a  narrow  linear  fimure,  or  as  an  aclu.il  cxcava- 

m  of  iLt  eiige,  Mtualed  upon  a  more  or  le»  reddened  Mirface.     When  the 
of  ulceration  is  further  advanced,  it  often  h.ip|)ifnK  that  the  cord 

nks  as  if  it  were  y\>Ut  up  into  two  or  three  separate  longitudinal  bands, 
frith  very  irregiibr  edgn,  arranged  one  .iliove  the  other  like  a  short  flight 
of  MejK.  The  faUe  rordt  ^rc  comparatively  seldom  ulcerated  :  among 
Heinie'»  ca*e;t  only  in  fourleen,  of  which  there  were  eijiht  in  which  the 
affection  was  bilak-ral.  Over  the  arytenoid  carlilagei  ulrert  were  present 
in  twenty-three  of  Hcinze's  ca»e»,  »omclimex  toward  the  hase*  of  the 
ortiUgo,  M>metimc*  upr>n  their  summit*  or  even  toward  the  pharyngeal 
torfaoe.  Tbojc  which  lie  toward  the  bases  of  the  cartilage  are  almost 
al«':iy«  bitaieral.  Tl»cy  are  seldom,  if  ever,  vJMble  in  the  laryngeal  mirror. 
They  have  a  [leculiar  tendency  to  penetrate  deeply  into  the  iiMues,  so  that 
they  often  reach  the  perichondrium  and  lead  to  necrosis  of  the  cartilages. 
In  the  dead  body  they  are  seen  to  have  their  outline  irregular,  their  edges 
nnooih  or  fringed  with  papillary  outgrowths,  and  their  surface  uneven, 
]Xf  ha]M  of  a  dirty  gray  color.  The  epiglottis  vixi  ulcerated  in  twenty-six  of 
Heinie's  ca^^s,  gcncnlly  upon  its  laryngeal  surface,  soraclimcs  upon  its 
border,  never  on  its  lingual  surface.  The  appearance  of  epiglottic  ulcers 
varies  in  different  catet;  often  there  are  gre.it  numbers  of  smnll,  round, 
■hallow  sores  i  sometimes  they  have  run  logclhcr  into  a  large,  irregular 
excavation.  ITie  surface  upon  which  they  lie  is  often  but  little  reddened. 
In  some  cases  the  siitHlance  of  the  epiglottis  itself  beromcc  eati-n  away  from 
its  margins  toward,  so  tlwt  it  may  present  one  or  more  deep  fiwures,  with 
pointed  proccsMS  between  them;  or  it  may  even  be  reduced  to  a  mere 
slump.  In  ^ch  cases  the  ulceration,  of  course,  affects  the  lingiial  surface 
as  well  as  the  laryngeal ;  indeed,  it  o^cn  spreads  for  some  distance  upon 
Ihe  base  of  the  tongue.  In  such  cam,  too  (and,  indeed,  in  many  others), 
the  whole  surface  of  the  larynx  is  often  covered  with  ulcers  varying  in  shape, 
in  size,  and  in  depth. 

It  must  not  bir  imagined  thai  the  detection  of  ulcers  by  means  of  the 
bryngeal  mirror  ii  always  an  easy  matter,  even  when  they  come  fully  wrilhin 
(be  field  of  observation.  StSrk  remarks  that  they  are  often  recognized,  not 
so  much  by  the  presence  of  an  obviuut  depresiion  in  the  mucous  membrane, 
as  by  a  change  in  its  color  and  a  deficiency  in  the  lustre  naturally  belonging 
to  its  epitlMliura.  Unskilled  oliservers  are  often  misled  by  patches  of  puri- 
fotm  mucus  lying  upon  the  surface  of  .lome  ])urt  of  the  larynx,  which  they 
take  for  ulcers. 

Even  when  the  jiresenee  of  ulceration  of  Ihe  larynx  is  established,  it  still 
remains  to  be  <ronsidered  whether  the  di-waie  is  tubercular.  We  have  seen 
that  in  catarrhal  inflammation  ulcers  are  seldom  t'oumt.  And,  prac  lically, 
the  diagnosis  generally  lies  mainly  between  "  laryngeal  phthiM- "  and 
syphilis,  the  points  of  difference  between  which  Iwu  alTrctions  I  shall  leave 
to  be  dbcussed  further  on.  It  miut  not,  however,  be  supposed  that,  in 
the  pwi-moncm  room  at  any  rate,  ulceration  of  the  larynx  is  of  rare 
occurrviKe,  apart  altogether  from  the  diseases  with  which  it  is  commonly 
aawciated-  In  acute  pneumonia  ulce^^  over  the  arytenoid  cartilagct  are,  [ 
think,  tolerably  froiuent;  and  I  huve  .teen  ulceration  there,  or  upon  the 
vocal  conb.  In  two  cases  in  which  there  w^u  double  pleurisy  with  |iericar- 
dilis,  in  two  canea  of  eryai|>elat,  in  one  caxc  (probably  pyxmic)  in  which 
there  were  alncetses  l>oth  in  the  liver  and  in  the  brain,  and  in  two  cases.of 
Ilright's  disease.  One  of  the>e  last -mentioned  case*  occurred  in  a  man, 
aged  twenty-four,  who  had  been  hainte  fur  three  months  before  his  death; 
luyngoscopically,  all  that  -ms  otjserved  wa>  that  his  cords  were  at  one  time 
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reddoned,  bul  afteiwwd  pal« ;  at  the  autoj»y  I  found  on  each  tord  a 
linear  ulcer  eximding  over  n  quarier  «f  iw  length,  Heinze  gives  detaik  i 
to  eight  cKcs  in  which  ulcen  were  (btind  in  the  larynx  after  death  fro 
various  diseases. 

I  hnve  met  with  three  cases  of  phthisis  in  which  the  larynx  afler  deal 
iwesentcd  what  appeared  to  be  the  cicatrice*  of  wIcerK  that  had  healed ;  u 
both  Ziemssen  nnd  lidn«  hnve  recorded  similar  instances,  some  of  whi< 
occurred  in  patients  who  haiJ  been  the  subjects  "f  repealed  larvnguscoptu 
examinations.  One  of  Hcinic's  fa<es  is  that  of  a  man  whose  riiiht  i  ord  W 
much  ulcerated;  two  or  three  yean  later  this  was  found  lo  Jwve  hcale<l,  an 
there  were,  also,  cicatricial  Iwind^  on  the  left  conl,  which  must  have  becon 
affected  in  the  interval.  Both  this  patient  and  another  appt-arwl  to  oi 
their  recovery  to  residence  in  a  southern  health  resort.  Of  cotirsc,  howeve 
it  remains  a  question  whether  the  ulcers  in  cither  case  were  actually  lulx 
culous  in  a  strict  sense  of  the  term.  At  the  meeting  of  the  intcrnatiotl 
Congress  in  Ix>ndon,  in  iSSr,  Rowbach  and  some  other  obsexvers  sixil 
very  positively  with  regard  to  the  occasional  "curability'*  of  "Iaryng< 
phthisis,"  while  Krishabcr  virtually  denied  it.  The  former sijeakerattrilwli 
considerable  value,  at  an  early  stage  of  the  disease,  lo  the  inhalation 
antiseptic  agents;  the  latter  dccUied  that  no  such  treatment  was  of  t 
slightest  use.  i<icm<6en  lays  stress  upon  the  importance  of  giving  absoh 
rest  to  the  voice  by  maintaining  perfect  silence,  or  spealcicig  only  in 
whisper,  for  months  together.  Dr.  M.ickeniie  ^^leaks  of  the  local  appUcatii 
of  pert hloridc  of  inan  (3j  ad  S.i)  as  sometimes  greatly  diminishing  the  in 
(ability  of  the  mucous  membrane  and  so  relieving  the  Irotiblcsomc  coug 
Nothing,  however,  is  so  scr>-ice.')blc  in  this  disease  as  the  local  inKuf^ation 
morphia  a:>  a  powder,  in  a  dose  of  ^~}4  a  grain  mixed  with  half  a  gn 
of  fit.trch.  A  special  instiiimcnt,  called  an  "  insufflator."  is  made  for  I 
purpose  ;  it  consists  of  a  hollow  vulcanite  tube,  one  end  of  which  is  In 
downward  so  that  it  can  be  directed  toward  the  orifice  of  the  larjnx  ;  in  I 
middle  of  the  tube  is  a  hole,  through  which  the  powder  is  introduced,  a 
which  is  then  closed  by  a  movable  covering;  the  other  end  of  the  li 
is  connected  with  a  piece  of  elastic  tubing,  in  using  this  inslrament  i 
operator  places  the  elastic  tubing  in  bis  own  mouth,  and  introduces  { 
vulcanite  tube  into  the  mouth  of  the  patient.  He  then  blows  the  pcwi 
down  into  the  larynx,  just  at  the  moment  when  the  patient  is  drawing 
breath.  Dr.  Mackeiuie  saj-s  that  as  the  greatest  diminution  of  the  see 
tivcness  of  the  affected  parts  occurs  in  rather  leas  than  an  hour,  it  is  vi 
when  there  is  much  pain  in  swallowing,  to  introduce  the  morphia  at  alx 
that  interval  before  the  time  of  taking  food.  It  may  be  rci>catcd  iwi 
daily.  If  distress  is  caused  by  liquids  entering  the  air  passages,  they  shot 
be  thickened  with  arrow-root  or  corn  flour.  Dr.  Mackenzie  also  remaf 
that  the  patient  is  more  likely  to  swallow  well  in  taking  off  a  good  drauj 
than  in  sipping.  Sometimes  it  is  necessary  to  administer  food  thn'mgh 
CESOphageal  tube  for  weeks  together.  Tracheotomy  is  now  and  then  mgotr 
when  there  is  extreme  dyspna:a :  but  this  operation  seems  in  no  way 
retard  the  further  progress  of  the  laryngeal  affection, 

The  duration  of  life  in  cases  of  tubercular  diseaGC  of  the  Uryni 
seldom  long.  Dr.  Mackenzie  gives  a  list  of  loo  cases,  of  which  aeveoi 
nine  ended  fatally  in  from  six  months  to  two  and  a  half  years  after  "thw 
symptoms  had  become  trotiblesoine ;"  in  nine  only  did  death  occur  with 
SIX  months;  twelve  were  prolonged  over  a  period  of  from  thirty  to  fort 
nine  months.  J^iemssen,  however,  seems  to  maintain  that  the  quidtly  & 
course  of  "laryngeal  phthisis"  depends  rather  upon  the  coexisiteni  lu 
mischief  developing  itself  with  great  rapidity,  than  upon  any  marfc 
tendency  on  the  part  of  the  affection  of  the  larynx  lo  shorten  the 
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He.      According  to  this  writer,  when  the  pulmonaTy  disease  astumn  a 
ironic  fonn,  laryngeal  ulcen  niuy  exist  fur  yenn. 

LviHA  or  THE  I.ARVNX. — Within  the  last  Tew  yean  a  sroall  number  of 

ues  have  been  recorded,  in  which  lupiifi  o(  the  ikm  has  been  asociated  with 

L  like  disease  of  the  epigloiiii,  and  even  of  ihc  interior  of  the  larynx.    Such 

affection  is  characlcnxc-d  by  the  |>re»en4:c  of  nodules  which  may  be  as 

rge  as  peas,  and  of  Hirers  wliii-h  m:iy  have  tindergone  a  partial  cicatriui- 

aoD.     It  is  mcnlioni-d  iliat  ttic  ulcerated  epiglottis  oAen  looks  as  though  a. 

t-shapcd  piece  were  taken  out  of  the  middle  of  its  free  edge.    Otherwise 

bcrc  is  nothing  in  the  laryngoscopic  appearances  which  could  distinguish 

apus  of  the  l.irynx  from  the  effects  of  syphilis;  nor  are  there  any  pecii- 

aruies  in  the  symptoms,  which  consist  of  hoarseness,  sore  throat,  d>'sphagiai 

id    perhaps  dyspncca.      Consequently,    the  diagnosis   of    a    cose  which 

iienttscn  gives  3»  one  of  Ur>-ngcal  kipiis,  in  a  girl  of  twelve  whose  skin 

.  free,  depends  largely  upon  the  fact  that  treatment  with  iodide  of  potas- 

yum  proved  a  complete  failure.     What  is  recommended  for  this  disease  is 

'the  systematic  administration  of  cod-liver  oil  for  a  length  of  time,  with 

cncrgeik  cauteriuiion   by  means  of   nitrate  of   silver.     An  arrest  of  its 

further  progieas  may,  perhaps,  be  hoped  for,  but  hardly  a  cur«, 

SvPUtLrrtc  Disease  of  tiie  Larvnx. — Laryngeal  affections  resulting 
from  syphilis  are  by  no  means  rare,  whether  relatively  to  other  effects  of 
th«  Ycncreal  poison,  or  relatively  to  other  diseases  of  the  larynx.  It  seems 
probable  thai  ihi'ir  occurrence  is  to  some  extent  determined  by  the  exist- 
ence of  local  causes  of  irritation.  Thus  Zic-mHsen  lipeaks  of  them  as  being 
especially  frequent  in  pciK^ns  whose  throats  are  exposed  to  cold,  and  who 
abuse  the  voice,  as,  for  example,  in  costcrmongcrs.  And  Dr.  Slackenzic 
found  that  whether  in  the  earlier  or  in  the  later  stages  of  syphilis  the  larynx 
was  far  more  apt  to  suffer  during  the  winter  than  during  the  summer.  The 
ntfiority  of  patients  are,  a^  might  be  expected,  between  the  ages  of  twenty 
and  forty,  but  among  those  who  suffer  from  laryngeal  aJfcctions  as  remote 
•doelx  of  syphilis  it  is  not  uncommon  to  find  persons  up  to  the  age  of  lifty 
or  ttxty,  or  even  seventy.  A  few  instances  have  been  observed  in  which  the 
larynx  has  l)ecome  ditteased  as  the  result  of  inherited  syphilis ;  and  Frinkel 
baa  recorded  an  iaitance  in  which  a  syphilitic  infant,  less  than  three 
DKHiths  old,  liecame  ttie  victim  of  a  fatal  laryngeal  stenosis,  as  the  result  of 
pericbondriii-1  with  exfoliation  of  the  cricoid  and  of  the  left  arytenoid  can!* 
uges.  Some  of  the  earlier  laryngeal  manifestations  of  acquired  syphilis 
may  occur  within  tu-o  or  three  months  after  infection ;  its  more  remote 
ciTccta  may  ap[>ear  five,  ten,  twenty,  or  even  thirty  years  afterward,  when 
all  olticr  indication!!  of  the  disease  have  long  since  disappeared,  and  when 
Ibe  patient,  indeed,  may  have  almost  forgotten  that  he  had  ever  taken  it. 
Howeter,  a  collection  of  some  twenty  cases  that  have  at  different  limes 
come  under  observation  in  the  post-mortem  room  at  Guy's  Hospital  gives 
roe  a  decided  irapresnon  that  severe  lesions  of  the  larynx  are  much  inon 
often  associated  with  cutaneous  eruptions  and  other  obvious  signs  of  syphilis 
than  are  other  visceral  syphilitic  affections,  as  (for  example)  those  of  the 
brain  or  of  the  liver. 

In  some  <:a3e^,  eti)erially  those  of  recent  infection,  the  larynx  shows 
nothing  more  than  a  mere  superficial  catarrh.  In  this  then  is  nothing 
characteristic ;  ^ticms^n  warns  his  readers  against  supposing  that  a  livid-red 
or  dirty-brown  injection  of  the  mucous  membrane  justifies  a  diagnosis  of 
syphilis.  Nor  does  the  protracted  duration  nor  the  obstinate  recurrence 
of  a  laryngeal  catarrh  aflord  grounds  for  concluding  that  it  is  not  simply 
amatory,  whereas  in  the  case  of  the  pharynx  such  points  sometimes 
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possess  7  marked  signiRcince.      Stork    spealcx  or  syphilitic    catarrh 
the  larynx  as  so    Iraiiwiory  thai   iiatienln  Kcldom  come   (indcr    Ircatma 
for  it. 

Next  in  order  of  development  come  "  miicouK  pnichcs,"  or  "  flat  cond] 
lomaia."     As  to  thfir  fre^niciicy,  widely  different  siatemenis  arc  mjtdc  h 
dilTcrcnt  wrilcrs.     Some  nlmost  deny  thai   they  ever  oinir  in   the  Uryni 
Others  «iy   that    they  arc  often   to  lie  seen    laryngoscopically.     Ztrrosne 
Speaks  of  their  chief  seals  as  being  the  rwnis,  the  postenor  taryngeal  waJ 
and  the  fQl<c  cords.     They  may  also  apjit-at  on  either  »iirf;Kc  of  the  ep| 
glottis.     According  to  Ih.  M;nkeniie  ihty  differ  from  pharyngeal  condyl' 
maia  in  l>cing  yellovf  rather  tlwn  white,  and  in  being  generally  accompanv 
by  lew  marked  congc>lion  of  the  surrounding  miiroiis  membrane  J    he 
Ea)-s  that  they  are  \ins  n]>t  to  undergo  s>i|ierncial  utceralioo,  and  that  tfai 
generally  disapficar  miickly  even  without  treatment. 

At  a  Inter  period  of  the  diseaw  gummnta  are  of  not  infrc]uent  occurrcDi 
in  the  laiyngcal  mucous  membrane  and  siihmucoiis  xifstie.  Tbcy 
described  as  generally  forming  xmall  rounded  elevations,  from  the  sut  of! 
pin's  head  lo  that  of  a  small  pea,  of  the  same  color  with  the  rest  of  t! 
laryngeal  surface,  isolated  or  collected  together  into  nuuees  of  considcra' 
size.  They  may  be  seated  upon  the  epiglottis,  the  posterior  wall  of  t 
larynx,  the  false  cords,  or  even  the  siirface  below  the  glotlis-  In  1874  M 
Norton  showed  lo  the  Pathological  Society  a  gumma  larger  than  a  pigeon' 
egg,  which  occupied  the  right  aryleno-epigioltideaii  fold,  and  reduced  ih 
air  passage  to  a  mere  chink,  so  that  it  caused  suffocalion.  Laryngeal  ^m 
mata  often  ulcerate,  but  sometimes  they  remain  stationary  for  a  long  ticn 
and  finally  disappear  by  ab»or]>iion. 

Syphilitic  ulcers  in  the  larjiix  arc  often  obsen-ed.  During  the  earli 
stages  of  the  disease  they  are  generally  superficial;  at  a  more  advance 
siagc  they  are  apt  to  cat  their  way  deeply  inio  tlie  tissues,  cau&ing  gre 
destruction.  It  has  been  much  discussed  whether  syphilitic  ulcers  presci 
any  characters  by  which  they  can  be  distinguished  from  non-syphilitic  ulcci 

TUrck  maintained  that  some  of  these  cases  can  be  recognized  at  the  Rr 
glance  by  their  more  or  less  circular  fonn,  by  their  excavated  surface  coate 
with  a  whitish-yellow  materia),  by  their  edges,  which  are  sharp,  aomctim 
much  raised,  and  surrounded  by  an  inflammatory  areola.  Ii  is  es]>ecial 
from  lubcicular  ulcers  that  the  diagnons  has  to  be  made.  A  point  of  gie 
importance  is  the  compratively  rapid  development  of  syphilitic  ulcer 
SiOrk  remarks  that  a  patient  with  extensive  destruction  of  the  epiglottis  1 
the  result  of  syphilis  may  still  retain  a  fresh,  healthy  appearance,  which 
never  the  case  where  such  disease  is  of  tubercular  origin.  Tuberculi 
ulcers  arc  smaller  than  syithilitic,  except  when  several  have  coalesce 
together;  they  are  often  numerous,  affecting  both  sides  of  the  larynx  I 
once;  Ihcy  are  generally  scaled  upon  a  surface  which  is  pale  and  Mittmj 
instead  of  being  reddened.  Hut  ulcers  of  the  larynx  somctimea  occur  i 
persons  who,  having  had  syphilid,  arc  also  affected  with  phthbis ;  it  ma 
then  be  qiiUe  impossible  to  dccLaic  positively  what  is  the  nature  of  ih 
laryngeal  affection. 

In  some  difficult  cases  great  help  ia  affoidcd  by  the  presence  of  olcen 
tion  of  the  pharynx,  or  of  the  base  of  the  tongue,  which  in  iiiberculai 
disease  of  the  larynx  is  very  infrequent.  Indeed,  Ziemssen  remarks  that  ii 
most  cases  destructive  ulceration  of  the  larynx  is  preceded  by  a  like  affeo 
tion  of  the  fauces,  which  passes  by  continuity  of  surface  from  the  pharyngea 
wall  to  the  side  of  the  epiglottis.  At  the  scat  of  the  earlier  lesions  cicatrice 
may  very  often  be  obseried  to  have  already  developed  thcm«lve*,  and  this 
is  conclusive  as  to  the  syphilitic  character  of  the  affection,  for  in  tubcrculoi 
disease  such  paittal  cicatrization  is  never  seen. 
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Cicatrices,  indeed,  frequently  form  within  the  lan'nx  ilseir,  and  produce 
exlraordinmy  amount  of  defoTmiiy.    Somelimra  a.  n'tbis  formed  between 
cords,  as  in  several  cMct,  recorded  by  ElKberg,  of  New  York.     In  other 
tlic  epiglottis  is  dragged  down  and  tixcd  to  the  side  of  the  pharynx,  or 
(mis  forming  the  enir&nce  of  the  larynx  may  be  puckered  logcihcr  so  as 
reduce  it  to  a  small  round  hole.     Papilbry  outgrowths  of  considerable  siic 
:  occationally  devi-Iop<.-d  in  the  neighborhood  of  syphilicic  cic.ilrice^  and 
ly  playan  imjiortjint  pan  in  incre^ng   the  obstiutlion  10  the  passage  of 
air. 

The  symfi/fms  of  s>-philii!c  disease  of  the  larynx  generally  include  hoarse- 
nciA  of  voice,  which  may  pass  on  to  complete  aphonia,  fain  is  often  entirely 
absent,  but  if  ihe  epiglottis  or  some  other  structure  at  the  cDtrancc  of  ihc 
Urynx  i»  affected  swallowmg  may  be  exquisitely  painful,  although  even  in 
ihai  case  ihcie  may  be  an  entire  freedom  from  pain  at  all  other  times.  It  is 
wonderful  how  well  some  palicnis  manage  to  swailow,  even  when  they  have 
iMt  a  large  part  of  the  epiglottis;  the  base  of  the  tongue  is  carried  backit'ard, 
and  keeps  even  fluid  from  jtowing  into  the  interior  of  the  larynx.  Cough  is 
olten  troublesome,  and  if  there  is  extensive  ukcniiion,  muco-puiulent  exu- 
dation and  blood  may  be  expectorated  in  considerable  quantity.  I  have 
notes  of  one  case  at  Guy's  in  w  hich  haemoptysis  occurred  lo  such  an  extent 
that  the  patient  was  thought  to  have  phthisis,  and  TUrck  has  recorded  an 
instance  of  fatal  hemorrhage  from  an  extensive  ulcer  of  the  left  side  of  the 
interior  of  the  Iar)^x,  exposing  a  necrosed  piece  of  Ihe  cricoid  cartilage. 
Otberwbe  it  is  chiefly  by  the  supervention  of  an  cedematous  laryngitis,  or 
perichoiMlTitis  of  the  larger  cartilages,  that  syphilitic  disease  of  the  larynx 
tends  direttiy  to  destroy  life.  But  TUrck  and  Zicmssen  point  out  that,  in 
the  ca»e  of  the  arytenoid  cartilages,  an  incurable  necrosis  is  far  less  apt  to 
follow  deep  ulceration  of  the  raucous  membrane  covering  them  when  tlic 
diseate  is  syphilitic  than  when  it  is  tulwrcular.  In  some  instances  that  have 
oocuired  at  Guy's  a  fatal  termination  has  resulted  from  pneumonia,  which 
was  probably  iiet  up  by  the  entrance  of  purulent  matter  from  the  aifected 
psrts  into  the  bronchial  tul>ei. 

The  iTtaimtnt  of  syphilitic  diiiea^  of  the  larynx  should  generally  consist 
mainly  in  the  adinini«lrtliun  of  mercury,  and  inunction  is  |K;rhap%  to  be 
preferred  to  other  methods,  as  it  is  often  important  to  proiduce  an  effect 
quickly.  Spray  inhabtions  with  a  weak  Nolution  of  bichloride  of  mercury 
arc  caid  lo  be  sometimes  vcrj'  serviceable.  Sometimes  it  b  advisable  10 
bntsli  (-vcr  the  alTectL-d  parts  with  dilute  tincture  of  iodine,  or  with  a  mix* 
turc  of  t«-o  parts  of  iudinc,  two  of  iodide  of  iwtanium,  and  ten  of  glycerine, 
^^'tlen  mercury  has  already  lieen  used  freely  full  doaes  of  iodide  of  [ratassium 
msy,  of  coorte,  be  preMTibed  internally.  Tracheotomy  is  sometimes  neces- 
msjt  and  cicatrice*  may  have  (o  be  cut  through  with  endo-Uryngeal  instru- 
ments. 

iNriAMMATioN  or  Till  DKBPStt  I.AitYrtGRAi.  Strl'ctur ES. — The  inflam- 
matory affections  of  the  deeper  laryngeal  stnicturcx  fjill  under  two  heads, 
those  of  the  submucous  tissue  and  those  of  the  cartilages.  The  former  may 
be  described  undi-r  the  n;ime  of  "  (Edematous  "  or  "  Phlegmonous  Laryn- 
gitis," the  latter  under  that  of  Laryngeal  Perichondritis. 

(Edfwtateut  or  Phlfgmowui  Laryngilu. — This  is  the  affection  which  is 
commonly  but  inaccurately  termed  ceJema  gloliii/is,  \\\a.\  name  having  been 
originally  given  to  it  early  in  the  present  century  by  Bayle.  The  inaccimcy 
is  twofold  ;  on  the  one  hand,  the  part  diseased  is  not  Ihe  gMtit,  or  space 
bounded  by  the  vocal  cords,  for  (except  in  very  rare  insUnceK^  they  remain 
■free  from  swelling,  which  really  affects  the  entrance  of  the  Urnyx  abow 
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ihcm ;  OD  the  other  hand,  the  morbid  prorcn  is  by  no  meuM 
adtma,  but  asKuntcs  any  gradation  frum  an  exudation  of  tcnttn 
kucocyte%  into  the  submucous  tissue  up  to  a  dilTuM  |iurulcnt  i 
or  even  the  fonnation  of  an  abMxfS.     Consct|U<-ntly  Ihcw  arc  in 
which  the  desiitnniion  cedcmatoivi  laryngitis,  others  to  which  that 
Rionous  Uryngilis  is  the  more  applicable.     It  is,  however,  necesury 
one  name  ntlhcr  than  Ibc  olher  in  the  present  chapter,  and   peri>a{a 
nicr  is  to  be  prefeTTcd  as  somewhat  less  narrow  in  its  scope  ttuui  tbc  ' 
am  dUpuwd  to  think  that  a  belter  name  than  either  would  be  ** 
laryngitu." 

I  oiust  not  be  understood  to  mean  that  iherc  is  no  sod)  thtac 
tedttiiaai  the  Larynx  in  the  sense  of  a  simjtJc  non-infUmnutorydrofaf,  j 
the  contrary,  that  aJTection  b  very  rrequcnily  seen  in  tltcbodiooTa 
who  have  died  of  Bright's  disCitv,  or  of  heart  disease,  ibe  epi^fcaoi 
folds  fonning  watery  swellings  which  nuy  be  of  very  conndctuk  A 
but  M  br  as  I  have  observed,  such  cases  present  no  sfiecial  Vf^fi 
during  life,  and  die  dropsy  of  the  laryns  has  no  clinical  ngniia 
whatever. 

Very  different  is  the  state  of  affairs  in  a  inie  <cdematoa> 
which  is  one  of  the  most  rapidly  falal  of  all  diseases.  The  x_ 
whether  at  the  bedside  or  in  the  post-moticm  room,  vrary  aorrtewtut 
exact  locality  of  the  inflammation.  When  the  epiglottb  it  involved 
a  turgid  rMind  mass,  perhaps  as  large  as  the  end  of  one's  thumb, 
of  two  lateral  rounded  halves  preased  closely  together  to  aa  to 
narrow  gap  between  them.  This  may  be  either  felt  bjr  the 
into  the  fauces  or  seen  in  the  laryngeal  mirror;  it  may  even 
vi.itble  when  the  tongue  is  depressed  with  a  spuiula.  Soinetimn 
in  front  of  the  epiglottis  are  included  in  the  s«cllin)i.  toother 
parts  moa  sflecled  ar«  the  ary-cpiglotlidean  folds  which  may  be  cocttt 
into  two  large  globular  masMS,  tense  and  rcuiting.  ta  that  ihey  VtA  I 
swollen  tonsils.  The  mticoai  meml>rane  cmering  the  e^mmla  l*wr^gl^^ 
that  between  the  arytenoid  cartilages  XR»,y  also  sluire  In  the  moriM  pM 
in  which  case  the  movements  of  the  cartilages  arr  gn-aily  im|KtM.  Wh 
the  larynx  the  intlammation  usually  affects  the  fnlsc  cordi,  which  ~ 
ward  as  well  as  inward,  so  as  to  overhang  and  conceal  the  trve 
latter  arc  (hemselves  very  teUotn  involved  in  the  swelling,  h 
recorded  {'*  Brrl.  Klin.  IVah.,"  1866)  a  case  in  whith.  lu 
removed  the  Urynx  within  ten  minutes  of  the  patient**  death, 
true  cords  swollen  to  the  breadth  of  liatf  a  centimetre  and  ) 
one  another  m>  as  completely  to  cluie  the  gluilis.  A  siiniUr  t 
occurred  at  (iuy's  Hospital  in  1873;  the  jMtient  waa  a  woman  wtM  ' 
found  moaning  on  the  ground  in  the  street,  and  who  died  bcfon  shcOl 
be  brought  into  the  ward.  In  some  caM»  ihe  cTiiiion  is  limticd  Mj 
structures  below  the  cords,  constituting  what  Uibb  lernied  a  "Mbn 
Rdema."  Mackenzie  speaks  of  siKh  ca>e» as  gencfnlly  ihronK:  lUtol 
acntCf  but  Ziem<«cn  cites  live  instances,  olncrved  by  llurow,  lfsnchfi«.J 
himself,  in  each  of  which  the  affection  in  (|i>esli<>n  wa.«  rlrariy  iutniliw| 
the  laryngoscope,  the  symptoms  t>eing  of  a  grate  and  iirgcol  dataOBi 
very  rapidly  developed.  The  color  of  the  affected  jiarts  as  kcb  daring 
b  generally  a  very  bright  red.  After  death  ihcy  look  much  (Mlrr,  tkt  I 
epiglottidcan  folds  in  parliciilnr  ap]>eanng  geUtinotis,  and  having  oAtl 
yellowish  gum  color,  from  inliltration  of  j>us  into  their  itMoc.  Wtaill 
are  inci<«d  in  the  post-mortem  room,  however,  it  is  often  IbaiMl  ikrt 
fluid  escapes  from  them,  even  under  gentle  piesoire.  Not  t 
imlainmntion  extends  to  the  laryngt^  muscle^  which  may  1 
ntmg  i>oints. 
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IfflOD^  thcB>'inptcHn§of  (xdctnatous  larrngiHsthe  most  i[nporUnli§d]n]>- 

which  may  in<:r(.-asc  with  cxlniotdinaTV  rapidity  unlil  it  destroys  life  bjr 

cation,     lospiraiioo  in  commonly  attended  with  aloud  whistling  sound. 

is  some  pain  in  the  Ihroal.  increased  by  speaking,  and  the  laiynx  is 

ler  when  handled  in  the  neck.   The  voice  is  not  nec-ei§arily  much  altered, 

i  it  commonly  soon  becomes  hoarse  and  extinct.    The  cough  b  hollow  or 

■y  be  toneless.     If  the  voice,  as  is  sometimes  the  case,  becomes  affected 

the  breathing,  the  expbnation  seems  to  be  that  the  interar^lenotd 

com  membrane  hai  been  ihc  tirsc  to  become  swollen.  Another  sign  that 
part  IS  attacked  is,  according  to  StOrk,  an  inccKam  dry,  jerking  cough. 
'the  e|>i}:l°'t'^  "f  other  parts  bounding  the  entrance  to  the  larynx  are 
iBfUmed  at  the  be^innin^,  there  UJntenK  pain  in  swallowing.  Much  distrc^t^ 
■sgt^-cn  to  the  paiieni  by  the  accumulation  of  buccal  and  pharyngeal  secre- 
tiiir.t.  whurh  he  is  unable  to  get  nd  of. 

ric  lay*  great  stress  upon  the  iigniftcanee  of  dysphagia,  a.s  the  earliest 

: .i;ion  of  commencing  Uiryngit is  m  some  cases,  and  upon  the  im|iortance 

of  uking  the  bryngoiciope,  whenever  there  is  difficulty  of  iwallowing,  not 
obviouily  accounted  fur  by  an  affection  of  the  fauces.  A  thorough  exami' 
MliuD  with  the  finger  often  at  once  clean  up  all  doubi  as  to  the  nature  of 
tbe  diKase.  But  tht^  must  l>e  done  with  loioe  caution,  lor  it  is  very  apt  to 
trt  up  an  attack  of  siilTocative  dyspnita. 

rEdemalou^  laiyn^iiU  occurs  t  liictly  in  young  adults  between  the  ages  of 
eighteen  and  thirty-tive  ;  in  main  more  often  than  in  ft^males.  It  is  rarely 
atca  in  children.  An  a  primary  aflectiun,  it  appean  to  be  gcncrallv  dfle 
ilo  tome  septic  influence,  such  as  is  commonly  vaguely  drscrihed  'M  "blood 
pow>ntng.  '  Dr.  Mackenzie  tay*  he  ha>  met  with  it  in  hoMiital  physicians, 
m  tnedii'^l  sttident>,  in  nursei,  a.i  welt  as  in  )icreons  expatcd  to  emanaiioiis 
from  bad  drains.  Sumetimei  it  apjieart  to  be  directly  dependent  upon 
rxiwiMire  to  cold,  o.t  in  Trousteau's  cue  of  a  man  who.  having  drunk  too 
6w1y  at  n  wine-shop,  wa*  lurncd  out  into  the  street  on  a  cold  night,  and  fell 
asleep  there,  to  wake  with  a  violent  sore  throat,  which  in  an  hour  or  two 
became  acicnded  with  the  most  extreme  dy!^pna;a.  Sometimes  il  arises  by 
direct  extension  from  faucial  erysipelas,  sometimes  il  occurs  in  the  course  of 
tauJlpos.or  of  enteric  fever.  It  is  frequently  the  immediate  cause  of  death 
in  the  angina  LuJovici,  a  difTuse  inilammalioo  of  the  connective  tissue  of 
the  neck,  with  brawny  infiltration,  which  may  or  may  not  pass  on  to  suppti- 
latioQ.  io  a  case  that  occurred  at  Guy's  Hospital  in  1863  il  was  secondary 
to  chronic  suppuration  in  the  fibrous  tissues  about  the  hyoid  line.  It  is  often 
doeloped  by  extension  from  perichondritis  of  the  laryngeal  cartilages,  or 
(6II0WH  chronic  tubercular  affections  of  the  mucous  membrane.  Other 
frequent  causes  of  il  arc  scalds  of  the  throat,  the  entrance  of  a  foreign 
body  into  the  larynx,  the  swallowing  of  mineiul  acids  and  other  corrosive 
poisons. 

I  must  not  omit  10  mention  that  some  wriicre  describe  it  as  being  some- 
itimcs  the  immcdiaie  cause  of  death  in  cases  of  Brighi's  disease.  F.iuvet, 
bdeed,  mainuincd  that  il  may  be  the  earliest  symptom  of  that  dbcase.  Tlie 
only  case  in  which  1  remember  to  have  made  an  autopsy  in  which  severe 
aflfeclion  of  the  submucous  tissue  of  the  larynx  occurred  as  a  secondary 
complication,  was  in  a  man.  aged  twenty-seven,  who  died  m  187$,  of  epi- 
lepttform  convubions.  He  had  complained  of  sore  throat  and  of  shortness 
M  breath,  but  no  symptoms  had  been  obscncd  indicative  of  laryngeal 
nttchief.  Both  cpiglottidcan  folds  were  found  infiltrated  with  pi»,  but 
icq>e<ci«lly  the  Icll  one.  There  was  also  much  exudation  of  puriform  lymph 
round  the  pbamyx  and  at  the  base  of  the  tongue.  In  the  following  year  I 
examined  the  body  of  a  man,  aged  thirty-four,  who  was  in  the  hospital  with 
lOirboftLs  of  the  liver,  when  he  was  attacked  one  day,  at  it  am.,  with  sore 
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them  J  oo  the  other  han<!,  ihe  morbid  procea  is  hy  no  mean.s  mercljr 
adema,  but  assi)in««  anv  gradulion  fnim  ati  exu<tu(i<>n  o(  serum  loaded  »i 
Icucocytn  into  the  «iilimucuu»  ti»iie  up  to  a  diffa-tc  |Hinilent  infiltmia 
or  even  the  formnlion  of  an  alMcess.  Conse(|iiently  there  are  some  ouec 
which  the  dcsi^Ddtion  ccdcmatoua  laryngitis,  othen  to  which  that  of  phU 
monous  Inryngitu  Li  the  more  iijiplicxble.  It  is,  however,  neceaary  to  ■ 
one  iinmc  rather  than  the  other  in  the  present  chapter,  and  perhaps  the  (( 
mcr  is  to  be  preferred  a»  somewhat  les*  narrow  in  its  sro|W  than  ibc  latter, 
am  disposed  to  think  that  a  better  name  than  either  would  be  "submuci 
laryngitis." 

1  must  not  be  understood  to  mean  tliat  tltere  is  no  sach  thing  aa 
adema  of  the  larynx  in  the  tense  of  a  umplc  non- inflammatory  dropsy.  4 
the  contrary,  that  affection  is  ver>'  fre<ine«tly  seen  in  the  bodies  of  thi 
who  have  died  of  Brigln's  di«a«,  or  of  heart  dii«axe,  the  epiglotride 
folds  forming  walery  swellings  which  may  be  of  very  considerable  sii 
but  so  far  as  1  have  observed,  such  cue*  present  no  special  syrapia 
during  life,  and  the  dropsy  of  the  larynx  ha»  do  clinical  signidcai 
what  eve  I. 

Very  difTcTcnl  is  the  state  of  afliiirs  in  a  true  osdemalous  laryngi 
which  is  one  of  the  most  Tn|>idly  fatal  of  all  diseases.     'I'hc  appearand 
whether  at  the  bedside  or  in  the  |>tisl> mortem  room,  vary  somewhat  with  \ 
exact  locality  of  the  inflammation.     When  the  epiglottis  \a  involved  ii  fi  ' 
a  turgid  round  nias«,  perhaps  as  large  ns  the  end  of  one's  thumb,  and 
of  tu-o  lateral  rounded  halves  prewed  closety  together  so  as  to   leave  on 
narrow  gap  Iwtwecn  them.     This  may  be  either  felt  by  Ihc  finger  i 
into  the  fauces  or  seen   in    the  laryngeal   mirror ;    it  may  even  be  di; 
visible  when  the  tongue  i»  depresied  with  a  spatula.     Sometimes  the 
in  front  of  the  epiglottis  arc  included  in  the  swelling.     In  other  cases 
parts  most  affected  are  the  ary-cpiglottidean  folds,  which  may  be  convci 
into  two  large  globular  maae*,  tense  and  misting,  so  that    they  feel  1 
swollen  tonsils.     The  mucom  membrane  t:overing  the  (ornicu/a  lary^s,\ 
that  between  the  arytenoid  cartilagei  may  also  share  in  the  morbid   proc' 
in  which  c.isc  ihe  movements  of  the  cartilages  are  greatly  tm|K-ded.      Wi 
the  larynx  the  inflammation  usually  affects  Ihe  false  cords,  nhich  bulge  di 
ward  as  well  as  inward,  so  as  to  overhang  and  conceal  the  true  tiords. 
Utter  arc  themselves  very  seldom  involved  in  the  swelling,  but    Kisch 
recorded  {_"  B(rl.  JCiin.  tforii.,"  i866)  a  case  in  which,   having  ac'_ 
removed  the  larynx  within  ten  miniitc-«  of  Ihc  patient's  death,  he  found 
true  cords  sn-ol ten  to  the  breadth  of  half  a  centimetre  and  pressed  aga 
one  another  so  as  completely   to  close  the  glottis.     A  similar   insu 
occurred  at  Guy's  Hospital   in    1873;  the  patient  was  a  woman    who 
fotmd  moaning  on  the  ground  in  the  street,  and  who  died  bcfure  she  a 
be  brought  into  the  ward,     in  some  cases  the  effusion  is  Itoiitcd   to 
structures  below  the  cords,  constituting  what  Oibb  ti-rmed  a  "  subgk 
oedema."     Mackenzie  speaks  of  such  cases  as  generally  chronic,  rather  i 
acute,  but  Ziennscn  cites  five  instances,  observed  by  Buron-,  Ratichfuss, : 
himself,  in  each  of  which  the  affection  in  question  was  clearly  recognised 
Ihe  laryiigoscope,  the  symptoms  being  of  a  grave  and  urgent  character  1 
very  rapidly  developed.      The  color  of  the  effected  parts  as  seen  during 
is  generally  a  \-er\'  bright  red.     After  death  they  look  much  paler,  the  ai 
cpiglottidean  folds  in   {>articiilar  appearing  gelatinous,  and  having  ofiei 
yellowish  gum  color,  from  infiltration  of  pus  into  their  tissue.     When  tl 
are  incised  in  the  ]>ost>mortem  room,  however,  it  is  often  found  that 
fluid  escapes  from  them,  even  under  gentle  pressure.     Not  uDcomnKinly  1 
inflammation  extends  to  the  laryngeal  muscles,  which  may  be  full  of  sup 
rating  points. 
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cutifaigcs  b  not  in  reality  always  present,  even  in  adult  life.  In  a 
iBenuifcabte  use  of  a  child,  eighlvcn  months  old,  who  died  with  "  CTO«ip]r  " 
qmpioms  I  oikc  found  (hat  part  of  the  left  half  of  ihe  cricoid,  which 
ma  btaihcd  in  pus.  had  undergone  absorption,  so  ihal  (here  was  a  gap 
■a  it.  with  thin,  smooth  edges  of  perfccily  oaiura]  appearance.  And  a  year 
previously,  in  1874,  I  examined  the  body  of  a  man,  agicd  thirty-three,  in 
whom  the  back  put  of  Ihe  cricoid  was  necrosed,  lying  loose  in  an  abKcs 
cavity,  while  its  anterior  pirt  was  represented  by  a  narrow  edge  o(  healthy 
caitiUge,  thinning  olT  into  fibrous  liisuc.  Lastly,  there  is  every  reason  10 
betievt!  that  disease  of  laryngeal  cartilages  is  often  not  merely  dependent 
|tmoa  ta  affection  of  the  perichondrium,  but  secondary  to  ulceration  which 
ibegvi  in  the  mucom  nurmbrane.  Probably  this  is  the  correct  explanation 
of  maoy  of  the  aaes  in  whicli  mich  disease  arises  in  the  course  of  phthisis, 
enteric  fever,  smallpox,  or  syphilis.  And  Diitrich  suggested,  in  the 
paper  already  referred  to,  that  in  certain  cases,  occurnng  in  persons 
oonlined  10  bed,  necrusis  of  Ihe  cricoid  is  an  indirect  result  of  the  prenure 
of  this  body,  especially  when  ossified,  against  the  vertebral  column.  Hu 
idea  was  the  pressure  fitst  caused  ulceration  and  slouching  in  the  two 
imposed  surWes  of  the  ])harynx,  and  that  then  the  affection  of  the  anierior 
pharyngeal  wall  spread  to  the  perichondrium.  The  morbid  process  would 
thus  be  strictly  comparable  with  that  which  is  concerned  in  the  foniiaiion 
of  ordinary  bed  sores;  and  Diitrich  gave  one  case  in  which,  the  [latient 
being  a  phthbicU  man,  aged  thirty-one,  numerous  bed  sores  were  actually 
present  at  the  time  of  death.  He  also  recorded  in  detail  two  out  of  several 
cases  in  whidi,  in  liedridden  jiatients,  he  had  fuund  that  both  surfaces  of 
Ibe  pharynx  showed  local  [latchcsof  ulceration,  without  the  cricoid  carti- 
Use  having  as  yet  become  iuvolred  in  the  disease.  SiCrk  satisfied  him- 
9a{  that  in  se\-ere  enteric  fever  necrosb  of  the  thyroid  cartilage  may 
une  in  a  similar  way,  froni  pressure  against  the  i.]>inal  column.  And 
iZkcnnen  says  that  in  old  people,  in  whom  the  cricoid  ii  oiuified,  that 
eutltage  may  be  affected  with  perichondritis  as  a  consequence  of  the 
tcpeaied  introduction  of  osophageal  bougies.  Sometimes  such  disease  is 
produced  b^  direct  injury,  as  in  a  case,  recorded  by  Stfirk,  of  a  man  who 
was  Mruck  in  (he  right  side  of  the  neck  by  a  piece  of  wood,  which  ttcw  up 
while  he  wns  aiiending  to  a  circular  saw.  In  some  cases,  perhaps,  it  is  the 
remit  of  exposure  to  cold.  In  others  no  cause  can  lie  di^ovcred.  Laryn- 
gtal  perichondritis  is  much  more  common  in  m^tles  than  in  females.  An 
analysis  of  twenty  cases,  collected  from  the  pathological  rccord.t  of  the 
Berlin  School,  showed  that  the  period  of  lite  at  which  it  was  muit  apt  to 
occtir  was  between  twenty  and  thirty  yean  of  age.  But  probably  this  was 
dependent  upon  the  circumstance  that  eighteen  of  the  twenty  patients  were 
ctthcf  tuberailoas  or  died  of  enteric  fever.  For  I  find  that  at  Guy's 
iHocpital  the  disease,  as  a  primary  nffuctton,  has  been  more  frequent  in 
pcnons  from  thirty  to  fifty  than  in  those  who  were  younger.  One  case 
occurred  in  a  girl  under  two  years  old,  one  in  a  boy  of  nine,  and  one  in  an 
old  man  of  sixiy-ihree. 

Hitherto  I  have  spoken  of  perichondritis  as  though  its  necessary  result 
were  to  produce  suppuration  and  dcstr^ictive  changes  in  Ihe  subjacent 
cartilage.  Uut  there  is  every  reason  to  believe  ihat  this  is  not  always  die 
case.  In  alluding  to  the  subject  of  anchylosis  of  the  crico-arytcnoid  joints 
M  P-  i9^i  I  hiivc  already  remarked  lhat  nich  an  affection  may  probably 
totnetimes  lead  simply  lo  a  development  of  Irbrous  tissue.  Ziemsscn  records 
Ihe  case  of  a  young  man,  in  whom,  in  the  course  of  enteric  fever,  a  dark-red, 
Alt  projection  appeared  over  one  processus  vocalis,  causing  hoarseness  and 
severe  pain.  Dunng  convalescence  this  gmdually  diminished,  and  under 
farorablc  circumstances  it  might  possibly  have  entirely  subsided ;   but  he 
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insixled  on  going  oat,  and  aftei  three  days'  exposure  to  weather 

En«  in  alcohol,  returned  in  a  sUlc  of  such  se%-crc  distress  that  tracbecK 
d  to  be  pcTfonned. 

When  nccTO&is  does  occur,  the  cartilage  sometimes  remains  m  i 
Rometimes  it  is  extruded  from  the  abscess  cavlt}-.  An  aryienoid  sol 
expectorated  entire;  the  larger  cartilages  commonly  breaic  up  intofi 
ments,  which  come  away  one  by  one.  &Ork  speaks  of  having  seen  cat 
which  iuppuraiion  went  on  for  years.  If,  howcsTT,  the  nccroicd  malt 
b  completely  got  rid  of,  the  cavity  may  become  closed  up  by  Sta 
dsue. 

The  tympiomt  of  larj-ngcal  perichondritis  vary  a  good  deal  with  the  ei 
seal  of  the  ailcction.  At  first,  however,  there  is  little  to  dUtinRuuh  il 
from  those  of  other  subacute  or  chronic  diseases  of  the  larynx.  The  jnii 
usually  complains  of  hoaraenesi  of  voice  or  of  aphonia ;  there  may 
dysplugia,  cough,  more  or  lc§s  definitely  localized  pain  and  tendcmi 
preaeaily  dyspncea  sets  in,  which  may  rapidly  increase  until  it  threa 
miflbcation.  Someiiraeft  the  spontaneous  evacuation  of  the  contents  oi 
absces  cavity  affords  great  relief  to  this  symptom.  In  some  cases  of  p 
chondritis  enlargement  of  the  cervical  glands  is  a  marked  feature.  I  h 
notes  of  one  case  at  Guy's  in  which  they  were  found  at  the  autops 
be  of  the  size  of  plums.  The  putrid  discharge  which  is  fofTDcd 
some  cases  b  probably  a  direct  cause  of  danger  to  the  ]>atient's  hfe, 
dropping  into  the  air  psu^age:!  and  setting  up  a  pneumonia  that  may  rap 
pass  on  mto  gangrene.  I  have  notes  of  two  cases  which  ended  fatall 
this  way. 

Perichondrilii  of   the    Ihy-roid  sonoetimes   shows  itself    on    the  cm 
sometimes  on  the  inner  surface  of  the  cartilage.     In  Uie  former  case  ti 
b  swelling,  oedema,  and  at   length  tluctciaiion  over  one  of  the  alte  ot  i 
the  pomum  Adamt ;  the  affected  part  b  very  lender  when  pressed  upon, 
the  latter  cate  a  swelling  usually  ap|ieari  in  the  position  of  unr  sinus  p 
fortnis  within  the  ar>>-cpiglotiitlean  fold  on  one  ude,  or  even  txrlow  ibe  M 
eord,  ax  in  an  instance  recorde<l  hy  StOrk,  in  which  it  was  mistaken  f 
poly])t]ii.     Not  infreiiuently  holh  siirraeet  are  affected  in  succession,  so 
when  the  abscesses  have  dtxcharged  thenwelves,  milk  or  any  other  cok 
Auid  can  be  injected  through  a  sinus  in  the  neck  into  the  interior  of 
larynx,  or  a  probe  in»ed  from  without  inward  until  it  is  visible  it) 
laryngeal  mirror. 

l'crichondriti.i  of  the  crUmd  usually  aSects  its  posterior  rather  than 
anterior  wall.  It  causes  marked  dysphagia.  .'Vnoiher  elTect  to  whici 
sometimes  givet  riK  is  panil)-MS  of  tne  crico-aryi»noidei  postici  muscles 
that  the  cords  np[>c3r  fixed  near  the  median  line.  In  acasc  ihat  oc<.-urrei 
Guy's  Hospital  in  iS6i  it  is  noted  that  the  voice  remained  clear,  altbu 
there  was  extreme  dy:s]>noca.  Sometimes  the  symptoms  dc\-etop  thctuse 
with  extreme  rapidity.  Ziemssen  cites  a  case  of  Piiha's*  which  en 
fatally  in  a  week  from  its  commencement.  Where  uippuratitm  occurs, 
abscess  may  di»charge  itself  either  into  the  ()hnrynx,  into  tlie  larynx,  or  i 
both  canals  at  once.  In  some  case*  a  swcUinc  can  be  seen  in  the  laryn, 
mirror,  bulging  below  one  of  the  vocal  cords  ;  such  a  swelling  has  b 
mistaken  for  a  solid  new  growth. 

Peri<:hoiidrilis  of  an  arytenoid  cartila^  leads  to  swelling  and  ced« 
©f  the  surrounding  soft  parts,  which  may,  of  course,  be  visible  in  the  lai 
^al  mirror.  The  mobility  of  the  corresponding  vocal  cord  is  more  or 
mterfered  with,  and  the  voice  may  be  much  impaired.  I  must  con( 
however,  tliat  my  experience  in  the  post-mortem  room  has  imprcswd 
with  the  conviction  that  neither  aphonia  nor  even  any  marked  altcratjoi 
the  voice   is  nearly  so  constant  a  symptom  of  disease  of  an   arytcn 
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nnil.T^«  as  seems  lo  be  a;en«rallv  nipp<u«d.  I  have  seen  cue«  of  phllibis, 
in  which  complete  exfolntion  nod  occiirm],  ami  in  whiih  no  laryngoO 
Ij-mplonu  had  been  pruMnt  iluring  life,  so  far  as  I  could  learn.  In  «iirh 
CMM^  itierc  in  a  good  iJeal  of  indurated  fibroux  tiswe  in  the  place  of  ibe 
cJuliUige,  which  leenu  (o  have  fixed  the  cord  and  enabled  ihe  niusc1c«  lo 
Kt  ujwn  it  sufficiently  lo  maintain  its  funclionit.  I.<tT^ngo$co]MC.i))>-,  when 
in  arytenoid  hxs  been  exfoliated,  there  i^  often  an  obvious  foiling  in  of  the 
toil  stniciurei  around. 

It  if>,  of  coune,  to  be  understood  that  more  than  one  of  the  laryngeal 
cutilages  are  not  infretiuently  alTccled  at  once ;  one  or  l)oth  of  the 
arytenoids,  for  example,  together  with  a  part  or  with  the  whole  of  the 
cncoid. 

The  trealmtnl  of  peri  chondritis,  if  the  diwase  is  delected  early  enough, 
may  sometimes  be  be^un  with  leeches,  the  application  of  an  ice  bag  to  ihc 
throat,  and  other  antiphlogistic  measures.  Whenever  an  abscess  is  recog- 
niwl,  whrthcr  outside  or  inside  the  larynx,  il  ong'^t  »t  once  to  be  incised. 
St&rk  relitUN  a  capital  case  in  which,  having  punctured  a  swelling  below 
OQC  of  the  cords  and  let  out  a  quantity  of  pus  he  subsc(]iicnily  brought 
the  cavity  to  close  by  the  systematic  application  of  nitrate  of  silver  to  its 
interior.  In  almost  all  cases,  however,  tracheotomy  is  required  sooner  or  Ulcr, 
and  when  dyspnoea  has  once  set  in  there  is  great  risk  in  delaying  il.  The 
immediate  result  is  almost  always  successful,  but  it  rarely  happens  that  the 
swelling  of  the  laryngeal  structures  afterward  subsides  suftii:icntly  to  allow 
of  the  removal  of  the  cannula.  Schrdiler  has  recently  had  much  success  in 
the  treatment  of  such  cases  by  mechanical  dilatation,  at  first  with  vulcanite 
tubes,  and  afterward  with  pewter  plugs,  about  an  inch  and  a  quarter  in 
length,  which  can  be  left  in  the  larynx  for  several  hours  at  a  time.  Having 
been  introduced  through  the  mouth,  the  plug  is  held  in  litu  by  being  bolted 
the  convex  Mirtace  of  the  cannula  which  the  jiatient  is  wearing. 

KVJtcEAL  Tumors, — New  growths  within  the  larynx  are  by  no  means 
of  very  rare  occurrence,  and  ma^lwof  vcrydifferentkinds.  From  a  clinical 
point  of  view  it  will  be  convenient  to  ilesiribe  fir^t  thoM:  which  are  benign, 
and  afterward  ihoie  which  are  malignant  in  character. 

With  regard  to  Ihe  tauses  of  benign  growths  in  the  larynx,  almost  the 
only  fact  hitherto  ascertained  i»  that  they  seem  often  to  ari»e  out  of  the 
irritation  connected  with  chronic  catarrh  of  the  laryngeal  mncou^  membrane. 
They  are  most  frequently  seen  in  persons  who  untf  the  voice  a  great  deal; 
this  might  be  a  sutlicient  explanation  of  the  fiict  that  the^  are  lar  more 
COmtDun  in  males  than  in  female^i,  were  it  not  that,  accordmg  to  Causit,  a 
nmilar  preiKinderance  of  boys  over  girls  is  observed  among  chiulren  alTecled 

tbetQ. 

Paf>itloma. — This,  which  is  sometimes  more  accurately  designated  as 
'^roma  paffillart,  is  the  commonest  of  all  laryngeal  liiinont.  It  consists 
of  a  icriei  of  |>ointed  or  bulbous  papillar)-  exrrwcencct,  sometimes  of  small 
lize,  sometimes  forming  a  Urge  mam  like  a  cauliflower,  which  may  almost 
fill  the  cavity  of  the  larynx.  Their  most  frequent  starting  point  is  from 
ooe  or  both  of  the  cords  espetially  near  their  anterior  extremities,  or  from 
the  angle  between  the  cords.  Itut  sometimes  they  ariNC  from  the  fal.te  cords, 
or  even  from  the  epijjlottis.  seldom  or  never  from  the  nnirou*  membrane 
covering  the  arytenoid  cartilages,  or  the  parts  adjacent  to  them.  Their 
color  nuy  l>e  either  whitish,  or  pink,  or  red.  They  caiise  more  or  less 
alteration  of  voice,  or  even  complete  aphonia;  cough,  which  may  torment 
the  paiicnt  grcatly.and  which  may  be  of  a  "croupy  '  character;  dyspncea, 
which  sometimes  ends  in  actual  sufTocation.     It  now  and  then  hapiiens  that 
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fragrocnis  of  papillary  growihs  become  drtacHcd  in  the  art  of 

■re  exDecturated.     Otherwise  it  is  only  with  the  aid  of  the  Uryngfl 

that  their  preaence  can  be  accurately  diagnosed.      TlteT  ooC 

occur  iit  qaite  youD^  children.     When  removed  hy  c^wntioo  ibej  m 

apt  to  return,  lotoetimes  withio  a  fev  months.    S*6ric  rciuis  m. 

came  again  arid  again  ttodcihiaobaertatioBdariDg  a  period  of  thmecs] 

I.  Fthvma,  or  Fih-vus  Pofyfui  t/  iht  Larymx. — Thi»  fi 
pear-thaped  (wellitij;,  icenerally  peduncuUied  but  soiDeiinMS 
more  or  leai  lobulated,  hard  or  more  rarely  soft  in  coiwiatgitce.  «' 
brifiht  red  in  color,  varying  in  size  up  to  thai  of  a  haxel  anl.  or 
larger  still.  It  is  a  solitary  growth,  its  development  is  cxcccdioely  do« 
it  never  rectin  when  it  ha^  once  been  remorcd  by  opcrstkn.  te 
fnigucnt  slarttnf;  point  is  from  one  of  the  vocal  cords,  but 
aiiuihed  to  »omi;  other  part  of  the  larynx.  Ziemssen  6^rc«  ooc. 
a  walnut,  which  arose  from  the  mucous  merabmie  coveriag  the  pa 
sarfoce  of  the  cricoid  cartihige.  Growths  of  this  kind  tnosi  fnof. 
occur  in  adidt  or  niiddlc-a^ed  patients.  Stdrlt  speaks  of  them 
becoming  ulcerated  on  the  surface,  m  that  they  bleed.  In  son>e  few( 
fibrous  polypus  has  become  detached  spontaneous y  and  ha&been  eapecte 
With  the  laryngoscope  the  cxisicnce  and  the  scjt  of  th»  sort  of 
are  generally  eaaJl^-  recognitcd.  Almoa  the  only  thing  thai  can  < 
mistalie  indiagnosis  it  the  occurrence  of  cvcreion  of  the  '*  saccoltn  10071 
Such  a  specimen,  taken  from  the  body  of  a  man  who  had  had  no  \xr\ 
symptoms,  was  shown  to  the  Pathological  Society,  in  1 868.  by  Dr.  M«ra 
is  oow  in  the  muwum  of  Guy's  Hospital ;  it  ap|irared  like  a  seinj-«II 
tumor  hanging  down  in  front  of  one  of  the  cords,  and  coald 
replaced.  More  recently  I>r.  Lefierts,  of  New  York,  had  dlagH' 
affection  in  the  living  subject. 

The  symptoms  produced  by  a  fibroma  of  the  larynx  vary  with  its 
Unless  it  is  at  a  distance  from  ihcglottb  the  voice  is  almcMt  alwavs 
or  ksa  aflected.  one  reason  for  thu  being  that  even  if  the  growth 
not  actually  interfere  with  the  oppcnition  of  the  cords  the  ramn 
mucoin  membrane  is  sure  to  be  iflcctcd  to  a  greater  or  )<=«!i  extent 
catarrh.  When  a  poljT>us  has  a  pedicle  of  some  length  it  mav 
between  the  cords  during  phonation,  and  rext  uimh  their  upper  <u 
whereas  during  inspiration  it  falls  dovm  between  them.  The  occunc 
dyqmoca  is  very  unrcriain.  Dr.  M.ickcnzie  luul  a  iiaticnt  who  in 
si qH  with  her  hand  resting  under  the  nork,  ami  who  would  itnmcd 
waitc  up  with  distress  of  breathing  whenever  by  <Oi:incc  her  hand  si 
away.  In  n  case  recorded  by  Ltctilaud  about  a  century  ago,  the 
died  of  sudden  sulTocation,  as  the  reiult  of  stooping  out  of  bed  to  pici 
book  which  had  fallen  on  to  the  floor.  This  man  had  been  cooscioos  for 
time  of  the  piCK-nce  in  the  larynx  of  something  which  he  could  not  g 
of  by  cotighmg. 

3.  Afttcout  Cytf. — This  '»  sometimes  found  upon  the  epiglottis, 
case  which  orrtirred,  in  1S63,  to  Mr.  Durliain,  who  has  recorded  it  ii 
xlvii  of  the  "  Med.-Chir.  Tmiu."  The  patient  wasa  boy.agcd  elcvvf 
had  MifTcred  for  wme  months  from  dysphagia,  from  hoarsened  and  feeb 
of  voice,  and  from  atlacksof  dyspncea  which  came  on  espcrially  during 
The  cyst,  which  was  situated  upon  the  laryngeal  surface  of  the  cpig 
was  incised,  and  gave  exit  to  a  glairy,  thick,  muco-purulcnt  niaUcr 
therefore  evident  that  the  cyst  was  inflamed,  and,  indeed,  the  es 
lidean  folds  iheitisetves  were  swollen  and  a;dcfnatous.  In  other  a 
similar  cyst  has  been  found  in  the  ventricle  of  Morgagni.      Dr.    Ed 
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MAikat  aasAcntof  ibeuceof  <  bud  mi  ia 
I  vaB  died  of  xSotxOfCD  aOJVf-tcven  Ikonn  wet 


^4>  "^  SMBC  ewe  cases  i  ■nynfcu  tuMoi'  has  been  a  nnonWi  t  lipcnMi 
.  (Msrfceane).  or  an  attftowth  of  tbe  thvroid  MMly  pc«ea»tia( 
'  CI  K-twnyToio  menota&e. 
I IW  oolf  /iiMCif  fer  benign  tomocs  of  the  Uiynx  u  tbrtr  ROKnnI  by 
Kioo.     Dr.  Ujckmxie,  bowvrcr,  adviie  thM  Miut)  gruotln 
(be  epigloni>  or  OA  the  hiat  cord*  »boukl  be  left  atooc  if  iHcr  pvt 
to  DO  bkcottvcaieace ;  he  has  obsmrrd  ie%-ml  casn  in  which  mall 
uti,"  after  reacluag  a  ocrtaio  nie,  bavif  cosed  to  ondergo  Anibet 
VariiMB    ia«iuwem»   ba\e   bevn   dcvtwd   for    the     purpose  of 
biyngal    twDon    tibnxigh    the    niianl    passage*  or  (as  it  it 
the  "  cndo-bnTigcal  method  " — knives  (gnardnl  or  anguardcd), 
_  fonxft,  cTvdiiag  toKtft,  guitlotine*.  icnsean,  the  piIrano-caateTT, 
all  feoDd  tbeir  advtxatev      I  do  ooc   think  it  advisjibic  to  entet 
detaili  with  rcfntnl   to  them,   bcvaa'-ie    it    is   not    likelr    th«i    any 
I  man  arotild  attempt  to  u«e  Ibero  without  having  had  s|ieciat  mining, 
'  wHboal  cotttnlling  the  voffcs  of  ibose  who  havr  drvoictl  ihrm«cU  r*  lo 
!  mdf  of  UrTagealaScctiofkB.     In  choosing  an  in«>inimcnt  for  a  |iatti<.u- 
e,  the  degree  of  haidnesi  of  tbe  growih  .-ind  the  chjrarter  of  it> 
fonn  imjiurtant  comidenmons ;  ihcjr  tmist  be  dclrrmincd,  as  far  as 
e,  h<f  the  IOC  of  a  Urrngcal  pcobe.     li  is  not  ad^tublc  lu  ine  4n 
llietic  unlev  tncbcotom)-  ha.'-  prcviouslr  been  peiiomied,  but  a  (en; 
of  chloroform  may  somrtimr;  be  given   with  adv.inia^.     A  point 
I  mutt  be  remembered  is  that,  (airht  fstrihut,  mote  skill  is  required  in 
:  ttoioval  of  a  very  small  l.irvng»l  growth  than  of  one  which  is  larger. 
(h  in  this  country  and  abroad  an  extraordinary  det;rec  of  &kill  has  now 
I  attained  in  the  performance  of  end o- laryngeal  operations.    The  imme- 
renili  of  the  introduction  of  laryngeal  forceps,  or  of  any  other  insini- 
il,  ts  the  production  of  a  violent  spasm,  with  a  feeling  as  of  imtieiuling 
ixation,  but  this  quickly  passes  olT.     When  there  are  a  large  number  of 
jNlloottta  in  the  larynx,  repeated  endo-laryngeat  operationsare,  of  course, 
bccnsary,  which  may  run  over  a  period  of  several  weeks. 

In  cases  in  which  it  is  difficult  or  im|>os«ble  to  o|«ra(e  through  the  nst- 
>sl  passages,  the  qaoliun  arises  whether  recourtte  should  be  had  lo  "  thyrot- 
'*  or  the  divtiion  of  the  thyroid  cartilage  in  the  median  line,  with 
tion  of  its  lialvvs,  enabling  the  surgeon  to  seize  the  {trowth  or  gruwihs 
ad  to  clear  oiil  the  wtiole  taviiy  of  the  Urynx  on  a  single  occasion.  This 
cedure,  which  had  been  adopted  for  the  removal  of  foreign  bodies  nearly 
I  century  ago,  was  vijjorously  advocated  by  Mr.  Durham  in  a  pi[>er  read 
fore  the  Ro)'al  Medical  and  Chirurgical  Sixiely  in  1871.  Bui  subseiiiicnt 
(perience  seems  to  have  greatly  limited  the  range  of  cases  within  which 
ilone  its  performance  can  be  justified.  At  the  International  Congress  in 
1881  opintons  were  almost  unanimous  with  regard  lo  this  quesiion.  It  was 
'  that  the  operation  is  attended  with  considerable  danger  to  life  from 
urrhage.  or  from  other  consecutive  eviU,  among  which  pneumonia  and 
^  cartilages  with  suppuration  perhaps  Lake  ihe  principal  pbxes. 
f^OTther  it  was  shown  that  a  permanent  impairment  or  loss  of  voice  is  a  not 
infreqnent  result  of  thyrotomy,  though,  on  the  other  hand,  there  arc  many 
■ecordcd  cases  in  whi<ih  the  voitc  has  been  perfectly  restored.  l.astly,  it 
*as  pointed  out  that  in  some  patients  there  is  great  dttliculiy  in  getting  the 
'  of  il>e  thyroid  cartilage  wide  enough  apart  to  enable  the  operation  lo  be 
uccesifully  completed,  and  that  expenenee  does  not  at  .ill  confirm  the  «■«- 
ctation  that  Ihe  riiikof  recurrence  of  multiple  papillomaiaisdimiiiished  by 
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the  Adoption  of  ihb  procedure  as  contrasted  with  endo-laryng«al  methods. 
Mo«l  o(  ibane  who  attended  the  Congress  tliought  that  even  in  young  cliil 
dren  (in  whom  multiple  jiapitlomata  are  so  common)  thyroioniy  in  reallf 
ver^  seldom  necesury.  Knshaber  related  the  caM  of  a  child,  aged  Mx,  ia 
whirh  he  succeeded  in  rapidly  removing  a  number  of  tumors  without 
laryn^'oKcojie,  tijf  sliding  a  pair  of  forceps  along  lib  index  finger  into  tbe 
tiir)'nx.  One  criticism,  t  think,  it  h  fair  to  male  upon  tl>e  speei-hes  dirliveied 
at  the  Congress ;  it  is  that  larynKologisT.s,  not  being  so  much  acfuMomed 
to  ordinary  cutting  operations,  have  probahljr  in  the  |)erformancc  of  thv> 
rotoniy  met  with  {greater  difficulties  and  obtained  te«  satidaciory  rtsalct 
than  those  which  mi^cht  ot^i^r  to  surgeons  in  the  like  cases. 

A  mucous  cyst  in  the  larynx  re(|uires  only  to  be  inciwd  and  to  have  it* 
interior  rubbed  with  caustic.  Contrary  to  what  might  hare  been  expected, 
it  tecnu  seldom  or  never  to  fill  again. 

Malignant  growths  in  the  larynx  are  sometimes  Sarcoma/a,  generally  of 
the  xpindle-ccTl  kind.  Zietmseu  speaks  of  there  being  more  than  twenty 
recorded  instances  of  su<'h  an  affection;  its  scat  is  usualTv  on  or  near  one  of 
the  vocal  <'OTds.  Dr.  Mackenzie  figures  a  sarcoma  which  he  describes  at 
growing  from  the  [lOKterioT  surface  of  the  cricoid  cartilage ;  it  liad  a  papillo- 
niatoiin  character. 

Caranomata  of  the  larynx  usually  belong  to  the  kenttoid  variety,  such 
ns  are  commonly  called  epitheliumata.  I  think  they  miut  be  rare  in 
commri-ion  with  canters  uf  nther  parts,  for  in  the  |)ast'moTletn  room  of 
Guy  s  Hospital  1  believe  that  only  some  four  examples  have  been  met  with 
since  the  year  1854-  All  of  them  occurred  in  patients  l>eewccn  the  ages  of 
fifty-eighl  and  sixty-five,  .\crording  to  7.icins*cn,  however,  they  arc  fairly 
common  relatively  to  other  laryngeal  growtht;  he  s^peaks  of  having 
collected  147  ca.ws,  of  which  thirteen  had  come  under  his  own  cbservaiioiL 
Among  the  patients  there  were  many  more  men  than  women.  In  one 
curious  rase  the  development  of  ilie  disease  was  preceded,  at  an  interval  of 
■ome  months,  by  a  fmciure  of  the  thyroid  cartilage,  the  result  of  an  attempt 
■t  strangulation. 

The  Tarjnx  sometimes  I>ecomes  affcclcd  with  cjincer  by  extension  from 
the  pharynx  or  Irom  the  base  of  the  tongue.  Hut  in  the  r^isex  now  under 
consideration  the  .siarting  point  of  the  afffction  is  in  the  Ur>'ngeal  miKous 
membinne,  its  original  seat  being  generally  one  of  the  cords,  one  of  the  ven- 
tricles of  Motgiigni,  or  one  of  the  false  cords.  In  a  case  that  occurred  at 
Guj-'s  Ilovpilnl  in  1S75  ''"^  amount  of  the  growth  at  the  tAnc  of  the 
patient's  death  was  remarkably  smntl ;  the  lei)  ary-epiglottidcan  fold 
showed  a  whitish  thickening,  with  puckering,  as  of  n  healed  ulcer,  two  of 
three  lines  in  diameter;  the  thickennig  extended  down  to  the  false  cord  00 
that  side ;  until  the  micros  ope  revc;ded  the  ktnicture  of  a  carcinoma, 
it  was  doubtful  whether  a  new  growih  wa»  present.  In  ai>othcT  case, 
obsexvwl  in  i86j,  there  wns  a  raised  patch,  »«mcwhat  papillary  in  character, 
growing  from  the  leA  cord  and  (he  parts  around.  Hut  in  many  instances, 
as  the  di.-^ise  s]>n:3ds,  extensive  ulceration  occurs,  The  str\icturcs  out- 
side the  larynx  become  infiltmled  with  the  growth,  whi«h  may  protrude 
into  the  pharynx,  or  from  an  obvious  tumor  in  the  ne^k.  The  ulcerated 
surface  within  the  larynx  may  pi>ur  out  an  abundant  ichorous  discharge 
mixed  with  blood,  or  may  even  be  the  seat  of  co^iiotia  hemorrhage.  In 
such  cases  the  breath  l>cconies  horribly  fetid.  Penchondrilis,  leading  lo 
suppuration,  and  to  nerro^s  of  rarlibges,  often  occurs  ax  a  complication. 
Death  maybe  due  to  a-dcmaioux  Ur^-ngitis,  or  (as  in  two  out  of  four  cases  at 
Guy's  Hospital)  to  pleuro-pneun^onia  and  empyema. 

The  Laryngoscopic  diagnosis  of  carcinoma  of  the  larynx  is  by  no  means 
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iwiyt  easy.     At  an  early  «tage,  when  there  is  little  bevond  a  difTuse 

nliliration  of  the  mucous  mcmhnine,  rhe  case  mny  he  taken  for  one  of 

rricbondrilti;  and  at  u  Inter  |ierinil,  when  an  ulcer  has  furmeil,  an  alTection 

ily  syfihililic  may  l>e  tiu|>|JOM.-d  to  l>e  cancerous,  as  m  a  very  remarkabte 

recorded  by  Zienuaen,  in  which  he  forlunntcly  gave  ioditle  of  iwtasMurn, 

riih  nijiid  and  cnm|ileie  siirress,  ihc  jwilient  being  an  old  man  of  Mxty-eighl. 

ere  ii,  of  cotirae,  nothing  very  cliaracterislic  in  [he  other  lymploms.     Of 

■hnc,  htnncneM  of  voire,  leldoin  amounting  to  complete  a[>honia,  i«  the 

xt  constant  and  generally  ihc  earlicrt.     According  to  Zicmsirn,  indeed, 

is  almoM  the  role  thai  there  is  a  "  prodromal  hoaraenen,"  Lasting  a  year 

»r  two;  and  in  wveral  of  the  case*  which  he  collected  this  was  prolonged 

riog  three,  four,  or  five  yean,  and  once  even  during  twenty-six  years.     It 

I  certainly  difficult  to  KUpposc  that  the  affection  had  a  definitely  malignant 

haracier  throughout  such  long  periods;  and,  indeed,  i^iemssen's  ttatcnvents 

rilh  regard  to  the  duration  of  laiyngeal  cancer  ap[>e4r  scarcely  consistent 

ritb  what  one  knows  of  the  rate  of  progress  of  a  Mmil.ir  affection  of  other 

• ;  he  speaks  of  9«reral  cases  which  lasted  three  or  four  years,  and  of 

vhich  Usied  even  six,  ten,  or  fiflccn  years.     Next  to  haanaias,  fatu, 

rhtch  may  either  be  seated  in  some  one  spot  within  the  larvnx,  or  rewmed 

'  cply  lo  ihc  iiharynx,  is  the  most  conspicuous  symptom.     And  Ziemsscn 

^ys  stress  on  the  frequent  radiation  of  pain  into  one  or  other  ear ;  this  paiD 

the  ear  he  associates  with  the  auricular  branch  of  the  vagus ;  he  found  it 

ent  in  five  out  of  thirteen  cases  in  which  incguines  were  made  alKinl  it ; 

ad,  sometime*,  when  there  was  no  pain  in  the  Ur^-nx  itself.     .\%  a  rule, 

dt'^^cca  occurs  looncr  or  later;    it  may  be  especially  marked  nhcn  the 

alicnt  b  lying  down.     Ilierc  may  also  be  dysphagia.     In  all  rases  of  siis- 

carcinoma  of  the  lBr}'nx.  careful  search  must,  of  course,  be  nude  for 

nlarged  cervical  )jt.inds  ;  but  Zicmsscn  s.iys  that  ihcy  can  seldom  be  detected 

ithin  the  first  six  months,  and  often  not  for  a  year  or  even  longer.     He 

ilso  says  that  cancerous  affcciion  of  the  viscera  is  of  very  rare  occurrence. 

lowcvcr,  in  a  case  which  I  saw  in  1879  with  Mr,  Durham,  and  which  was 

Et  in  an  early  stage,  there  were  already  two  flat  subcutaneous  nodules,  one 

the  right  darixile,  the  other  over  the  edge  of  the  left  &lcrno-mastoid 

nnscle. 

The  tmiment  of  carcinoma  of  the  larynx  can  odcn  be  only  palliative ; 

at  Zieraosen's  case,  already  referred  to,  shows  that  whenever  there  can  be 

\  doubt  as  to  the  nature  of^  the  disea.<ie,  the  patient  should  have  the  benefit 

~  the  chance  afforded  by  a  course  of  iodide  of  potassium.     Indeed,  at  the 

don  Imcmaiional  Concrcss,  in  1881,  Dr.  Seroon  spoke  of  having  several 

ines  seen  ihti  uli  produce,  in  cases  of  cancer,  a  subjective  improvement, 

ad  even,  apparently,  a  brief  temporary  arrest  of  the  progrew  of  the  disease. 

cbeotomy  is  generally  required  sooner  or  later ;  and  the  average  dura- 

of  life  afier  the  perfurmonce  of  this  operation  Is  said  to  be  more  than  a 

ir. 

It  is  chtclly  in  cases  of  malignant  tumor  that  the  c|iicstion  has  to  be  con- 

1  of  the  "  total  extirpation  "  of  the  larynx.     This  Ofieration,  originally 

rfermed  for  syphilitic  stenous,  by  Dr.  1'.  H.  Watson,  of  Edinburgh,  in 

S,  was  first  introduced  lo  the  profession  in  1873  by  Billroth,  who  in  that 

carried  it  out  in  a  case  of  cancer.     In  a  paper  read  in  1881  by  Dr. 

Totilis,  of  Glasgow,  before  the  International  Congress,  reports  of  thirty-two 

I  are  collected,  in  twenty-five  of  which  the  disease  was  a  carcinoma.     In 

incen  out  of  the  twenty-live  death  occurred  within  sixteen  days  after  Ihc 

rration ;  and  in  not  one  of  the  remainder  was  life  known  lo  have  been 

Jonsed  more  titan  nine  months,  the  only  jiatients  who  were  stated  lo  be 

Jive  when  the  paper  was  read  beinK  two  who  had  been  uiMraled  on  lhrc« 

Donths  previously.     It  b,  1  think,  difficult  not  to  agree  with  Dr.  Scmon, 
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who  took  part  in  ihe  discussion  which  followed  the  mdinf;  of  Dr.  FonlS 
injier,  and  who  evidently  was  of  opinion  that  ihe  operation  had  not  y< 
be«n  shown  lo  tx  jtisiifialiic.  However.  Bollini.  of  Turin,  lias  had  one  vet 
suc<:eMful  la-^e  in  whith  ihe  larynx  was  extirgMicd  for  sirconu;  in  iHJii,  si 
rears  after  the  operation,  the  (latient  «-as  i«rell,  and  had  been  able  lo  wor 
in  the  fields  and  to  act  as  a  postman.  This  evidently  suggests  the  possJbilil 
of  a  like  tticress  in  rxsts  of  cancer,  if  they  could  lie  operated  apoo  ai 
tufficii-nily  early  stage.  But,  on  the  Other  hand,  ii  is  important  to  note  thj 
tlie  condition  of  those  patients  who  have  survived  for  any  length  of  time  bi 
generally  been  very  miseraMe,  there  being  great  ditttculty  in  deglutition,  il 
consetiuenee  of  the  large  opening  in  the  neck,  which  coutd  not  tie  clowed 
The  voice,  however,  can  be  mtored  by  the  use  of  an  aniJicbl  vocal  a(>]id 
ratiis,  siiiili  as  was  originally  invented  by  Stork. 

FoRF.iGN  Bodies  in  the  Larvkx. — Not  an  uncommon  cause  of  Kvef 
laryngeal  symptoms  is  the  entranc^e  into  the  upi>er  air  passages  of  forei^ 
bodies  of  various  kinds.     As  a  rule,  stich  bodies  are  tucked  down  withti 
the  l3ryi\;(  during  a  deep  ins]}iration,  as  the  result  of  coaghin;;,  lauchind 
Kneetiti};,  or  talking  white  there  is  tomeihing  in  the  moiiln.      In  rhildr^ 
Ihe  accident  somclimes  (xcurs  during  the  night,  in  conseijuenrc  of  thjj 
foolish  lubil  of  siirking  a  toy  before  going  off  to  sleep ;  ano   il  may  evd 
happen  to  an  adult  who  wears  false  leelh,  unlem  he  k  always  careful  tJ 
take  them  out  at  bedtime.     It  is  Mir])riMiig  what  large  things  will  Komelimdj 
enter  the  larynx.     Dr.  M;ifkenxie  relates  the  i-ase  of  a  lieiy,  aged  six,  wh 
went  to  slei-j)  with  a  toy  engine  in  his  mouth;    during  the  night  it  n 
drawn  into  the  air  {ussaget,  and  tracheotomy  had  lu  t>e  |>cTforii>cd.     TbI 
cause   of   the  Midden   attack    of  dyspiirea   which    had    occurred    was    nq 
dii^overed  at  the  time,  but  some  months  later  it  was  found  that  the  to 
wa^  impacted  in  the  mbglottic:  region,  whence  it  had  to  be  removed  b 
thvTotomy- 

'The  symptoms  produced  by  the  entrance  of  a  foreign  body  into  the  laryn: 
are  genemlly  at  first  very  violent ;  there  is  a  most  distresnng  «eiisc  of  siiffo 
cation,  the  fnie  bwroraes cyanotic,  the  inspiration  is  |)rol(>ngcH  and  whistling 
a  cold  sweat  breaks  out,  the  jatient  tears  at  hi*  throat  with  the  hands,  undo 
an  irresistible  impulse  to  try  to  relieve  himself  of  the  cause  of  his  su^cringt 
Such  a  case  may  end  falally,  within  a  minute  or  two,  by  asphyxia.  Bui  i 
is  an  important  point  that  if  the  air  passages  are  completely  closed,  there  t 
sometimes  no  obvious  Irimble  with  the  breathing  ;  ihe  patient  falls  dead  I 
once,  and  it  may  be  only  al  the  aiito|»y  that  the  real  cause  is  discovered  o 
what  had  seemed  lo  be  an  atliick  of  syncope.  In  the  act  of  vomiting,  fn 
example,  it  may  hap)>en  that  there  is  inhaled  into  the  larynx  a  soil,  pulp 
mavs  which  entirely  fills  it. 

lu  many  caics  a  foreign  body,  having  passed  into  the  larynx,  at  ono 
falls  through  into  the  trachea ;  the  early  indications  of  laryngeal  irritaiioi 
then,  of  courw,  soon  subside,  and  are  followed  by  a  fresh  set  of  symploaU 
which  will  be  discussed  in  the  next  chapter.  In  other  cases,  again,  lb 
foreign  botly  is  quii  kly  coughed  out  into  the  mouth,  after  which  it,  perhapl 
is  swallowed,  .ind  ultimately  passed  /cr  amnn.  It  may  then  happen  ihi 
laryngeal  symptoms — brassy  cough,  mor«  or  Icns  il>%pnrca,  alteration  < 
voice — which  were  preixnt  for  some  little  time,  entirely  disappear ;  and 
is  then  difficult  to  decide  whether  there  is  still  something  in  the  air  paas^ 
or  not.  Another  cla^ss  of  cases  in  which  a  diagnosis  is  not  alwapt  easy  occai 
in  hysterical  women ;  such  persons  seek  advice  for  tickling  or  prickin 
sensations  in  the  thmat,  which  they  declare  to  be  due  to  the  presence  of 
needle  or  a  pin,  or  a  bristle,  but  which  arc  really  "  porsesthetiaci"  of  neurot 
origin. 
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Finally,  when  a  foreign  bod  j  is  of  large  size,  or  when  it  has  pointed  ends, 
it  generally  becomes  fixed  in  the  larynx,  and  may  remain  there,  as  in  a  case 
already  alluded  to,  for  a  great  length  of  time.  At  any  period  cedematous 
laryngitis  may  set  in,  attended  with  severe  dyspnoea.  But  if  the  foreign 
body  is  impacted  in  the  ventricle  of  Morgagni,  there  may  be  merely  pain 
and  cough,  with  perhaps  some  dep-ee  of  hoarseness,  so  that  both  the  patient 
and  his  friends  are  apt  to  think  it  impossible  that  any  such  cause  for  his 
symptoms  can  still  be  present.  In  such  cases  the  diagnosis  rests  entirely 
upon  the  results  of  careful  laryngoscopic  examinations. 

When  there  is  a  foreign  body  in  the  larynx,  it  has,  of  course,  to  be 
removed  in  one  way  or  another,  and  generally  by  surgical  interference.  In 
a  large  proportion  of  cases  tracheotomy  is  required  as  a  preliminary 
measure. 


OBSTRUCTION  OF  THE  TRACHEA  AND 
BRONCHI.  PLASTIC  BRONCHITIS. 


Obstruction. --EXTKRNAL  COMPRKSStOK — THYROID.  ANEURtSU,  ETC.- 
1HI.VSIC  SIKXOSIS  FROM  RVPHILrS,  ETC. — OBSTRUCTION  BY  A  FOB 
BODY — SVMPTOVS,    I>lAC.NOflltt   AND  TRRATMENT. 

Plastic     Bronchitis.  —  namb — rarity  —  symptoms  —  patholocy    Ai 

TKEATME\r. 

The  trachea  and  the  main  bronchi  are  IIaI)!*  tg  l)ut  few  affections  excqrt 
such  as  they  have  in  common  either  with  the  larynx  alone  or  wiih-the  lubes 
within  the  lungs  below.  And  of  such  alTectioiu  the  clinical  importance  at* 
Uches  itself  always  lo  (he  narrower  rather  than  lo  the  wider  parts  of  the  air 
passages.  Hence  there  is  no  need  for  me  to  give  a  iteparate  accaunt  of  tra- 
cheitis i  the  plutic  form  of  tt  hai  1>een  described  under  croup ;  lite  catarrhal 
form  will  be  dealt  with  under  bronchitis. 

But  there  arc  n  raricty  of  diseases  which  at  some  point  may  narrow  the 
calibre  of  the  trachea  or  of  the  bronchi,  with  the  result  of  producing  a  defi- 
nite and  c  ha  tar  (eristic  group  of  symptonw.  Of  these  duuKtse*.  some  have 
their  seal  out-side  the  walls  of  the  air  ]m»sage'5,  and  will  be  deiKribed  in  other 
parts  of  this  work.  Here  I  need  only  briefly  enumerate  them.  Rut  lliere 
are  others  which  originally  aflfcct  the  walls  of  theair  [wssagci  Ihemselvet; 
or  which,  as  in  the  CAse  of  foreign  bodies,  obstruct  iheir  cliannel  from  with- 
in. Of  these  I  must  give  a  full  account  in  ihc  present  chapter.  Sinre,  how^ 
ever,  it  is  often  an  accident  whether  in  a  given  ca-te  the  part  narrowed  is  the 
lower  end  of  the  trachea,  or  one  or  both  of  the  Iironihi,  it  a  aselcst  to  at- 
tempt to  separ.Hc  the  affcclions  of  these  several  lart*  from  one  another,  and 
the  more  so  inasmuch  as  two,  or  even  all  three  of  them,  are  often  involved  at 
the  same  lime-  All  thai  is  possible  is  lo  dcscrilje  tin-  sj^cial  symj>!otas  which 
in  certain  cases  indicate  that  the  obstruction  is  altogether  limited  lo  one  of 
the  bronchi,  Ic.nving  the  Irachea  free.  The  general  designation,  otntnutun 
^  the  trathra  and  hronfki,  will  serve  to  contiin  the  whole  group. 

(a)  Of  the  diseases  which,  starting  from  outside,  may  olmmct  the  air  i»»- 
sages  and  so  cause  what  may  be  termed  a  tomprttsieti'SUitMis,  the  following 
are  the  mort  important ; 

I.  Tumor  c/lhf  Tfiyraiit. — It  is  well  known  thai  a  goitre  may  compress 
the  trachea  in  the  neck,  flattening  it  usually  from  side  to  «de,  so  thiU  its 
outline  come*  lo  resemble  that  of  a.  scabbard,  but  also  often  pushing  it  out 
of  the  straight  line  or  tiending  it.  And  it  i*  by  no  means  the  larger  goitres 
which  are  most  apt  to  hiivc  this  effect ;  much  depends  upon  the  exact 
situation  of  the  growlh,  and  ii(>on  the  condition  of  the  overlying  muscles, 
which  ordinarily  oppose  resistance  to  its  extension  outward,  fmt  which 
were  in  one  cLse  found  by  Virchow  to  be  in  a  state  of  complete  tatty  de- 
generation. Another  point  of  great  importance,  for  a  knowledge  of  which 
we  are  also  mainly  indebted  to  this  wriler,  is  that  the  middle  lobe  of  the 
thyroid  when  it  becomes  enlarged,  sometimes  p^issu  down  behind  the 
sternum  so  a»  to  compress  the  trachea  backward  against  Ihe  spine.      He 
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maintsins  that  such  i  "lobstemal  goitre"  nuy  be  present  without 
lierc  being  any  obvious  swelling  of  the  thyroid  in  the  neck.  Upon  this 
rjKjinI,  hon'vvcr,  Ross,  of  ZUrich,  hxf  recently  cxpreswd  doubts.  This 
'lUTgcon,  in  a  wry  able  p»pcr  in  vol,  xxii  of  the  "Arth.f.  Klin.  Chimrf^t'* 
hu  drawn  attention  to  a  peculiar  change  in  the  tncheal  cartilages  which 
occurs  as  the  result  of  the  presence  of  a  goitre,  rendering  ihcni  sof^  and 
flarcid.  The  way  in  which  h«  recognizes  thiit  after  death  is  by  dis<«ciing  oJT 
all  other  structures  from  the  larynx  »nd  trachea  and  then  placing  them 
upright;  the  tube  collapses  at  some  one  point,  bending  sh.irply  so  ihai  its 
cnannel  becomes  completely  closed.  A  Itkc  collapse  is  bcliirvi-d  by  him  to 
be  the  cause  of  the  supervention  of  snddrn  fatal  dyspncca  as  the  result  of 
iire  ;  he  supposes  that  patients  insliitclivcly  have  to  maintain  the  head 
fn  Mich  a  position  oj  to  avoid  this  occurrence,  but  that  (he  muscles  bccooM 
elaxed  during  fainting,  or  sleep,  or  chloroform  narcosis,  or  as  the  result  of 
Icness.  Dr.  Biistowc,  for  example,  relates,  in  vol.  iii  of  ihc  "  Si.  Thomas's 
^Hospitttt  Rtp^ts,"  the  case  of  a  woman  who  was  admitted  for  feverish 
symptoms,  but  who  was  one  day  suddenly  attacked  with  intense  difhcully 
of  breathing,  followed  in  a  minute  or  two  by  blacWncsi  of  face  and  insensi- 
bility. Furtunuiety  be  was  close  at  hand,  and  finding  that  she  hod  a 
luiuor  in  the  front  of  the  neck,  part  of  which  was  evidently  cystic,  he  had 
this  )niiictured,  with  the  result  that  two  or  three  ounces  of  a  rcddUh-brown 
fluid  were  removed,  and  thai  she  was  quickly  restored  to  health.  In  other 
cases  enlargement  of  the  thyroid  is  due  not  to  a  mere  overgrowth  of  its 
tissues,  but  to  the  presence  of  a  hydatid  or  to  the  development  in  it  of  a 
malignant  new  growth,  which  may  then  perforate  the  trachea  and  protrude 
into  Its  channel ;  of  this  a  well-marked  instance  occurred  at  Guy's  Hospital 
in  1S71. 

Theradt  Aneurum. — I  have  before  me  notes,  taken  without  selectiont 


the  post-mortem  record*  of  Guy's  Hospilal,  of  twenty-seven  cases  of 
aneurism,  m  each  of  which  there  was  interference  with  the  trachea  or  with 
one  of  the  main  bronchi.  In  fourteen  of  them  the  sac  aro»e  from  the  arch 
*i>d  pressed  straight  backward  upon  the  lower  end  of  the  tnichea  itself. 
Battening  it,  and  often  adhering  very  intimately  with  its  walls.  Probably 
in  several  of  these  case*  the  pressure  extended  alio  to  one  or  both  of  the 
bronchi.  Bui  wlut  I  must  confess  is  a  surprise  to  me  is  Ih.it  in  no  fewer 
than  seven  cue*  the  unetirism  *eemii  (from  the  descninion  given  in  the  books) 
to  have  prevtcd  solely  upon  the  left  bronchus ;  in  three  of  these  the  sac  arose 
from  the  summit  of  the  arch  on  its  left  side,  and  pressed  mainly  upon  the 
upper  or  upon  the  anterior  surface  of  the  tube;  in  the  other  four  it  came 
£num  the  descending  |iarl  of  the  arch  and  pressed  forward  upon  the  poslenor 
surface  of  ihe  air  tube.  On  the  other  hand,  I  lind  only  two  cases  tn  which 
the  sac,  having  its  origin  in  the  right  side  of  ihc  arch,  compressed  only  the 
right  bronchus.  The  remaining  four  coses  were  examples  of  what  is  com- 
monly termed  ancarisro  of  the  innominate  artery ;  in  them  the  sac  pressed 
Opon  thai  part  of  the  trachea  which  lies  behind  the  upper  part  of  [he  slernum 
or  in  the  root  of  the  neck.  It  is  difficult  to  say  how  many  of  the  twenty- 
seven  cases  were  characterised  by  other  symptoms  which  actually  did  indi- 
otte  or  might  have  indicated  the  real  nature  of  the  disease  during  life.  But 
I  may  note  that  in  three  instances  the  sac  was  of  very  moderate  sijic.  One, 
which  flattened  the  trachea,  was  a  round  pouch,  "  of  the  sik  of  a  walnut " 
(a.%  seen  at  the  autopsy),  arising  by  a  dclinite  orilicc  from  the  posterior  walls 
of  an  aorta  severely  affected  with  aiteritisde  formans.  Another,  which  com- 
pressed and  opened  into  Ihe  left  bronchus,  was  "  no  bigger  than  a  marble." 
The  third,  which  likewise  interfered  with  the  left  bronchus,  was  "  of  the  stM 
of  a  small  plum." 

y  Mcdiadimal  New  GrawtM, — In  the  period  during  which  the  iwcnly-scveD 
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cases  of  aneurUm  were  obscn-«J  in  the  posl-mortem  room  at  Goy's  B 
there  otturred  nearly  aii  ctnia!  number  of  cases  in  nhich  the  great  ail 
vaaaages  v!ert  narrowed  by  mediastinal  new  growths;  and  amoas  lwe»iy< 
four  of  them  in  which  details  arc  given  as  to  the  exact  seat  of  the  lesion 
there  appear  to  have  been  eight  in  which  ibe  obstruction  affected  the  lower 
end  of  the  trachea  or  both  bronchi  (sometimes  writh  a  great  prepondermce 
on  one  side  rather  ihan  on  the  other),  six  in  which  it  was  limited  to  ilie  right 
bronchus,  ten  in  which  it  was  limited  to  the  left  bronchus.  In  every  instance 
the  new  growth  invaded  (he  walla  of  Ibc  air  passages,  thickening  them,  and 
not  merely  pressing  upon  them  from  without.  Iiideed,  there  are  (wu  other 
caites  besides  tho^c  already  mentioned,  in  each  of  which  it  is  exprculy 
reported  thai  although  (he  bronchus  on  one  side  was  penetrated  by  the 
tomor  there  was  no  narrowing  of  its  calibre.  Among  the  whole  number 
of  cases  there  seems  to  have  been  hardly  one  in  which  if  marked  &ymp(otai 
of  s(enosi3  were  present  there  were  not  also  observed  other  symptorax  and 
physical  signs  suflkient  to  show  that  the  obstrtiction  was  due  to  diteate 
beginning  outside  (be  air  passages.  The  pa(hologjcal  reports  seem  to  justify 
the  inference  that  mediastinal  growths  seldom  invade  tlw  trachea  or  the 
bronchi  at  an  early  period  in  their  development.  It  must,  however,  be 
remembered  that  they  are  not  likely  to  be  seen  in  the  post*roortem  room  an 
this  stage,  since,  unlike  aneurisms,  they  do  not  commonly  destroy  life 
suddenly  and  unexpectedly  by  hcmonhage.  In  an  interesting  case  of 
lymphosarcoma  of  the  mediastinal  glands,  recorded  by  Weil  in  the  "  X>mtitk 
./^rcArir"  for  i874>  all  tbesymp(oms  and  signs  of  trachea)  oltstruction  dit- 
appcared  suddenly  eight  days  before  death ;  at  the  autopsy  it  was  found  that 
this  was  due  to  the  giving  way  of  the  softened  inasti,  which  must  have  poured 
its  substance  into  the  air  passages,  although  the  »puta  liad  shown  no  fresh 
appearance,  c%cn  tinder  the  microscope. 

4.  Scro/uhuf  Disease  of  the  Brontkiai  Glands. — Thistscommonlygivenas 
one  of  the  causes  of  obstruction  of  the  trachea  or  of  a  bronchus,  csjiccially  is 
children.  Vogel,  however,  says  that  although  there  may  be  slight  listening 
or  indenia(ion,  it  docs  no(  goon  to  actual  sclerosis.  On  the  other  hand, 
Widerbofer,  in  Gecbardt's  "  Handbur.h,"  describo  this  occurrence  and  aim 
cites  instances  in  which  after  prolonged  dyxpncea  abscesses  de]*endeni  on 
disease  of  the  bronchial  glands  discharged  into  the  atr  piaiaages  with  relief 
to  the  urgent  symptoms. 

5.  Mediaitinal  Abseest. — ^Abscesses  of  various  origin  may  eomprcsi  tht 
trachea  or  a  bronchus.  One  of  the  inont  striking  ca»o  tliat  I  have  met  with 
is  recorded  by  Schnidler,  in  the  Wiener  "  Klinik"  for  1877.  The  patient 
wu  four  years  old ;  an  abscess  of  the  site  of  a  child's  fut  pushed  forward 
and  to  tlie  right )  its  starting  point  was  caries  of  the  second  and  third  donal 
vertebra:. 

6.  Cariinoma  of  tke  eese^kapts  vi  yneviXwnie^  by  Riegtl  and  other  writers 
as  an  uicasiunal  cause  of  Menu&is  of  the  trachea.  Ilut  although  it  frequently 
invades  the  air  jiassagcs  1  cannot  remember  to  have  ever  nccn  it  jvoduce  IQ 
this  direct  manner  syinptoni«  indicating  interferciwrc  with  the  entianccof 
air.  As  I  have  already  remarked  at  ]>.  794,  it  may  came  n  liibtteral  poiatjnt 
of  the  abductors  of  the  glottis,  and  so  render  the  performance  of  trache- 
otomy necesnar)'.  In  all  probability  the  emaciadon  which  is  m>  marked  a 
symptom  of  cesophageal  cancer  is  attended  with  a  great  diminution  in  the 
activity  of  the  pulmonary  functions. 

7.  A  dilated  left  auritU,  lerondary  to  mitral  stenosis,  may  compress  the 
left  bronchus,  0.1  was  first  iminted  out  by  Mr.  Wilkinson  King,  in  1S58, 
and  ax  may  be  still  seen  by  his  preparations  in  the  museum  of  Guy's 
Hcepital.  Friedreich  has  recorded  an  instance  in  which  pressure  on 
the  broiuJius  from  this  cause  was  actually  diagnosed  by  physical  sigits  four 
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Art  before  the  patient's  death ;  at  the  autopey,  made  by  Virchow,  it  was 
iound  ihai  only  u  wry  narrow  channel  was  Icfi.  My  own  obvrrvations, 
however,  u-ould  lead  me  lo  belicvt  that  aaa  in  which  this  condition  can  be 
nude  uul  at  llie  bedside  are  very  rare. 

(d)  Orihe  diseases  which,  starling  in  the  walls  of  ihc  trachea  or  of  tlie  main 
bronchi,  may  narrow  the  calibre  of  the  air  pa^i^agcs,  some  are  exceedingly 
rare.  Uemarquay,  for  example,  is  cited  by  Ricgcl  as  having;  ob^ived  a  case 
in  which  such  an  afTcciion  arose  from  ulceration  set  up  by  the  poison  of 
glanders.  And  LAnj[ban9,  in  vol.  liii  of  "  Vtrckoio'i  Anhiv,"  recorded  in 
1871  an  instance  of  primary  carcinoma,  having  its  origin  in  the  mucous 
glanda  of  the  lower  end  of  the  trachea  and  right  bronchus,  which  dcitroyed 
the  life  of  the  patient,  a  man  of  forty  \  ii  appeared  as  a  warty  alToction  of 
the  lining  membrane,  extending  also  by  infiltration  into  the  muscular  and 
fibrous  external  coats.  Whether  a  simple  local  inDammatory  process  is  capa- 
Me  of  thickening  the  walls  of  the  lower  air  paBsages.  so  as  to  obstruct  their 
calibre,  is,  I  should  think,  doubtful.  Andral  and  Wilks  are  referred  to  by 
Riegcl  a.s  having  reported  such  cases ;  but  the  observations  of  Wilks,  at  any 
rate,  were  of  a  syphilitic  sienous  only.  The  last-named  alTection  is,  indeed, 
by  far  the  mott  imjiurtant  caiiM!  of  obstruction  of  the  lower  air  parages,  if 
the  diiea>>es  producing  uompresuon  from  without  be  excluded.  Gerhardt, 
in  vol.  ii  of  the  "  DtuUehes  Arfhiv,"  alluded  to  twenty-cwu  examples  of  it, 
of  which  he  had  tn3deananal)-«is;  and  seven  instances  presented  theraselvo 
in  the  po«t-mortcm  room  of  Guy's  Hospital  between  i86i  and  1S74.  Some- 
lime$  the  diwaxe  is  limited  to  a  single  spot  in  the  trachea,  as  in  a  s[)ecimcn, 
taken  from  a  patient  of  Dr.  UrightS,  which  is  contained  in  the  museum  of 
Guy's  Hospital,  ami  in  which  opposite  the  second  ring  there  is  a  contraction, 
like  that  which  mi^ht  have  been  produced  by  a  ligature.  Mucli  more  often 
it  extendt  for  a  ronsidi^rable  distance  along  the  lube,  and  it  may  involve  its 
whole  length,  and  may  even  he  prolonged  into  one  or  both  of  the  bronchi. 
The  bronchi  themselves  arc  but  *cldom  affected  when  the  trachea  escape*. 
But  Wilks,  in  the  "(juy's thsp.  Rtp."  for  1863,  rclaic<a  case  in  which  the 
right  bronchus  alone  was  xtcnosed;  and  in  another  ca.'«e,  observed  at  the 
hospital  m  1875.  the  lesion  was  found  to  have  attacked  only  the  left  bronchus 
and  the  upper  branch  of  the  right  bronchus.  The  mucou«  membrane  is 
commonly  raised  into  a  seric*  of  irregular  bands  and  ridges,  which,  follow- 
ing  Wilks,  I  have  been  accustomed  to  regard  as  the  cicatrices  of  former 
ulcers.  Gerhardt,  indeed,  has  reported  a  case  in  which  at  the  time  when 
death  occurred,  from  a  form  of  chronic  pneumonia,  there  was  simply  an  un- 
healthy ulcer  with  raised  edge.s,  occupying  the  right  bronchus  and  one  of  its 
branches  for  about  an  inch,  and  exposing  the  bronchial  c^trtilages.  But  the 
view  taken  by  German  pathologists  generally  is  that  the  fundamentnl  lesion 
is  a  dilTuscd  thickening  of  the  whole  tracheal  wall,  mising  its  lining  mem- 
brane into  folds  and  prominences.  They  describe  ulceration,  more  or  les 
extensive,  as  of  not  infrci|uent  occurrence,  but  they  regard  this  as  secondary. 
Il  may  spread  deeply,  setting  up  a  perichondritis,  aJid  ^o  leading  to  ossifica- 
tion and  nccrw^isof  the  tracheal  or  brtmchtal  cartilages,  which  may  even 
be  exfoliated  and  discovered  by  the  patient  in  his  expectoration.     Ur  it  may 

Kneiratc  to  the  tissues  outside  the  air  passages,  forming  an  external  abscess, 
a  case  that  occurred  at  Guy's  Hospital  in  1865  there  wa«  acliully  pcrfora- 
tion  of  Ihc  aorta,  which  happened  to  be  highly  atheromatous,  so  that 
the  patient  died  of  sudden  hemorrhage.  In  other  instances,  the  tracheal 
rings,  instead  of  being  exposed  and  detached,  become  atrophied  and 
bent  on  themselves  or  dragged  one  over  the  other.  1  do  not  know 
whether  syphilitic  stenosis  aR^ecling  a  bronchus  ever  leads  to  its  complete 
obliteration.  In  certain  instances  in  which  such  a  condition  has  been 
und  it  has  been  regarded  as  congenital.     Thus  Ratjen,  in  vol.  xxxviii 
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of  "  Vinkav/s  Arthiv,"  described  a  case  occurring  in  a  man,  jiged  fom 
nine,  whose  left  bronchus  was  conreried  into  a  filin>u»  cord  for  an  inrh  am 
a.  half  of  its  length,  the  correspond  in  jj  lung  tteing  quite  airlew,  while  th 
right  lung  wns  enormously  enUrged  and  up}Kirently  m  a  state  of  true  hypri 
trophy,  Its  air  cclb  being  of  nornul  size.  But  Cohnbeim  observer,  witl 
reference  to  this  case,  that  the  presence  of  i>iginent  in  good  qiuntity  in  thi 
collapsed  left  lung  is  clear  proof  that  it  had  at  one  time  been  in  a  function 
ally  active  »tiitc. 

With  regard  to  the  time  of  life  at  which  ly^ihililic  Menoeis  of  the  trachei 
proves  fotal,  it  in,  perhnps  worth  noting  that  the  Urge  majority  of  esses  a 
Guy's  Hospital  have  been  in  persons  lictueen  forty  and  fifty  years  old,  am 
it  has  occurred  in  men  far  more  often  than  in  women.  Among  the  case 
collceled  hy  Gerhard!  there  was  a  far  wider  range  of  ag«;  one  was  in  i 
patient  under  ten,  and  another  in  a  patient  under  twenty  ;  probably  these  ar 
the  t<To  c^cs  to  which  be  alludes  ax  having  been  ap^rcnlly  instances  o 
inherited  syphilis.  Two  instances  of  syphilitic  stenosis  in  children  iw^lv 
years  old  are  given  by  Widcrhofer. 

(c)  Obstruction  of  the  lower  air  lUKMagnniaybedaetoa^w-r^  An^.  A 
I  have  already  remarked  ai  p.  843,  a  foreign  body  which  enters  the  laryo 
through  its  upper  orifice  rarely  remains  fixed  there,  unless  it  is  citlierver 
large  or  pointed  in  shape.  Beans,  peas,  nut  shells,  pebbles,  small  coini 
fragments  of  bone,  commonly  fall  into  the  trachea.  Sometimes  they  remaii 
free  for  a  lime,  moving  up  £nd  down  as  the  patient  coughs.  One  may  tfaei 
be  able  to  feci  the  impact  of  the  foreign  body  against  the  side  of  the  trachci 
with  the  fingers  placed  outside  the  patient's  neck,  as  was  observed  by  Mi 
Lucas  in  the  cose  of  a  little  child  with  a  pebble  in  its  air  pasugcs  whom 
saw  with  him  in  1880  {"din.  Sac.  Trans.,"  xv).  Even  in  that  insane 
there  were  physical  signs  which  rendered  it  probable  that  the  pebble  lay  il 
the  light  bronchus  in  the  inlen-ais  between  the  fits  of  coughing.  And,  osi 
rule,  such  bodies  soon  become  fixed  in  the  right  bronchus  or  in  one  of  it 
main  divisions;  the  reason  why  Ihej-  enter  il  rather  than  the  left  broncha 
being  that  the  fork  between  the  two  is  slightly  to  the  lef^  of  the  middle  lin« 
so  thai  the  opening  into  the  right  bronchus  is  rather  the  more  direct.  Some 
times,  however,  the  left  bronchus  is  the  one  into  which  a  foreign  body  passes 
and  Eomeiimcs  each  bronchus  in  turn,  the  body  becoming  dislodged  by  coo;^ 
and  foiling  now  into  one,  now  into  the  other.  In  some  cases  the  caiue  0 
obstruction  is  not,  strictly  speaking,  a  foreign  body  at  all ;  it  may  be  a  loot 
or  a  fragment  of  uvula,  or  of  a  pharyngeal  polypus  separated  by  the  baa 
of  the  surgeon  ;  it  may  even  have  found  its  way  into  the  air  passages  b 
ulceration  from  the  living  tissues,  as  when  it  is  a  necrosed  laryngeal  cani 
lage.  a  concretion  from  a  bronchial  gland,  or  an  echinococcus  vesicle  (tot 
the  liver.  An  accident  which  has  several  times  h<ippcncd  after  iracbeoiom 
is  that  a  portion  of  the  tube  has  become  detached  from  the  rest  and  hi 
dropped  into  the  trachea.  Altogether  the  literature  of  foreign  bodies  in  tb 
air  pofsagcs  is  very  extensive,  no  fewer  than  374  recorded  cases  having  bto 
collected  and  analyzed  by  Kuhn. 

As  may  be  supposed,  foreign  bodies  are  especially  apt  to  enter  the  ai 
passages  of  children  and  of  lunatics.  Others  besides  such  patients,  bowevei 
when  attacked  l>y  sudden  and  violent  symplomsas  the  result  of  this  accidcDI 
may  he  altogether  ignorant  of  the  cause.  Hambcrger  is  cited  by  Riegel.i 
Ziemstcn's  ■-  Handbuch,"  as  having  recorded  the  case  of  an  old  man,  agei 
scveiiiy,  who  fainted  after  a  joornty,  and  was  found  in  a  stale  of  dyspntn 
with  evident  obstruction  of  the  right  bronchus.  An  cmclic  was  given,  whic 
led  to  the  expectoration  of  a  green  pea  swollen  to  the  size  of  a  bean.  Sol 
sequently  it  was  learned  that  when  he  waa  eating  peas,  one  day,  be  bad  swa 
lowed  one  the  wrong  way. 
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Of  the  tympioiti  of  stenosis  of  the  lower  air  pajMages,  the  most  important 
dj-spncca;  as  contr^tcd  uiih  l.tryngcal  stenosis  it  may  be  t^id  in  the 
in  to  be  characterized  by  difficulty  of  breathing  without  loss  of  voice. 
3dc  must,  however,  remember  that  (he  power  of  speaking  well  and  even 
mdly  is  not  in  itself  proof  that  ihc  seat  of  an  aflfcction  attended  with 
vcrc  distress  of  brealtimg  is  not  in  the  larynx.  Kor  in  bilateral  paralysis 
if  the  .ibduttors  of  the  vocal  cords,  precisely  this  combination  of  symptoms 
met  with,  ashasalready  licen  shown  at  p.  796.  On  the  oiher  hand,  it  frc- 
[ucotly  happens  that  the  voice  in  cases  of  tracheal  stenosis  is  weak,  ihin, 
devoid  of  sonorous  (iiiality,  from  deficiency  in  the  stream  of  air  reaching 
le  larynx  from  bctow.  A  further  point  to  be  borne  in  mind  is  that  syphi- 
ic  disease  of  the  larynx  U  often  combined  with  a  like  disease  of  the 
bca;  a  patient  may  hare  lost  hb  voice  as  the  result  of  a  syphilitic 
fcction  of  the  larynx,  but  the  dyspnoea  from  which  he  sufTeis  may  never- 
theless be  dependent  on  mischief  lower  down,  so  that,  if  tracheotomy  should 
performed,  the  operation  may  lum  out  a  failure,  and  afford  no  relief 
:cvcr.  Again,  in  many  cases  of  aneurism  or  of  mediastinal  growth, 
heal  stenosis  is  accompanied  by  paralysis  of  laryngeal  muscles,  as  the 
It  of  pressure  upon  one  or  both  of  the  recurrent  laryngeal  nerves. 
Whether  or  not  the  voice  is  aiTccted,  it  is,  therefore,  essential  to  make  a 
TOugh  laiyngoscopic  examination  in  all  cases  of  suspected  stenosis  of  the 
hca  or  of  the  mam  bronchi.  But.  moreover,  it  is  often  possible,  espc- 
ly  if  the  larynx  is  healthy,  to  make  a  direct  diagnosis  of  the  nature  of  a 
chcal  levion  by  ex.amination  with  the  mirror.  The  lower  part  of  the 
dpipe  and  its  bifurcation,  with  the  orifices  of  the  two  bronchi,  arc  said 
have  been  first  seen  m  the  person  of  Ciermak  himself,  by  Ellingcr.  TUrck 
pom  led  out  the  conditions  most  favorable  to  a  successful  exploraiion 
tliesc  parts.  I'he  patient  should  be  sealed  with  the  body  and  the  neck 
right  and  the  head  bent  slightly  forward,  the  object  being  to  bring  the 
is  of  the  larynx  and  that  of  the  trachea  into  a  straight  line.  The  mirror 
be  placed  against  the  soft  palate,  rather  further  forward  than  usual,  and 
ith  its  surface  nearly  horizontal.  The  observer  should  sit  at  a  lower  level 
the  patient.  The  illumination  must  be  very  bright  and  the  tight  should 
be  thrown  into  the  mouth  hoiizonially,  or  rather  from  below.  An  aneurism 
tnay  sometimes  be  seen  bulging  into  the  trachea,  as  in  a  case  of  innominate 
'  aneurtsin  which  was  examined  by  my  friend.  Mc.  Lane,  when  house  physician 
^ut  Guy's  Hospital.  It  must  not,  however,  be  supposed  that  a  mere  slight 
HwEsation  of  the  lower  end  of  the  trachea  nei:cssarily  indicates  a  morbid  con- 
^Bition.  for  Ccrhardt  and  Scbrfitlcr  have  shown  that  such  pulsation  is  present 
Hb  many  healthy  petwnB  aa  the  result  of  the  pressure  of  the  great  arteries 
P^coming  from  the  base  of  ihe  heart. 

,  Loeal  Didj^Hcsis. — An  miponani  distinction  between  stenosis^f  the  lower 
^Hr  pasugcs  and  that  of  the  larynx  was  first  pointed  out  by  Geihardt.  It 
^B^thtt  in  the  former  affection  the  larynx  docs  not  during  inspiration  luake 
^Hte  rapid  and  extensive  movement  downward  which  occurs  when  the 
pHirynx  U  itself  the  seat  of  obsirunion  to  the  entrance  of  air.  According  to 
this  ol»»crvcr,  if  with  severe  stenosis  the  range  of  descent  of  the  larynx  b 
I  not  more  than  one  centimetre,  one  may  conlidcntly  assert  that  the  disease  ts 
either  in  tlie  trachea  or  possibly  in  both  bronchi,  but  not  in  the  larynx.  He 
rvmarkii  that  Ihe  position  of  Ihe  patient's  head  diffcn  in  the  two  sets 
cases.  When  the  obstruction  is  laryngeal,  the  head  is  thrown  backward 
iat  as  possible.  When  it  is  tracheal,  the  head  b  stretched  forward,  and 
chin  slightly  depressed,  so  as  to  relax  the  trachea.  The  character  of 
d}>pn<ea  in  stenosis  of  Ihc  tower  air  passages  U  in  the  main  inspiratory, 
iltai  in  laryngeal  stenosis.  It  b  less  often  extreme  in  degree,  on 
count  of  the  greater  calibre  of  the  iractiea  as  (ximparcd  with  that  of  the 
54 
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KloitiR.      Conseqneatly,  ihe  bmthinf;  is  not  icually  greatly  red 
fn;(|uency  ;  nor  are  the  lower  rib&  and  the  other  unsupported  parts  of  tl 
chest  walls  very  much  sucked  in.     Bui  should  the  disease  gooo  toactii 
Miffirtation,  all  these  phenomena  may  be  as  marked  as  ihcy  possibly  can  I 
in  any  ease  whatever.     On  the  other  hand,  there  is  generally  from  an  e»r 
gieriod   the  loudest  and   most   noisy  stridor,  or  (as  the  French  tenn  i 
eermage.     It  is  heard  not  only  through  a  stethoscope  pl.iccd  over  the  traclM 
or  over  the  back  o(  the  neck,  but  also  more  or  less  on  auscultxiioo  ow 
every  part  of  the  chest,  drowning  the  normal  breath  sounds.     Indeed,  ii 
commonly  obvious  to  every  one  standing  ncir  the  patient.     According  i 
Gerhardt,  the  only  cases  in  which  any  sare  conclusion  as  to  (he  se 
of    the    obstruction    can   be  drawn   from  observations  as   to  the  spot  : 
which  this  sound  is  heard  loudest  through  the  stethoscope,  are  those 
which  this  spot  is  directly  over  the  trachea  in  the  neck.     When  there 
stenosis  of  the  lower  part  of  the  trachea,  it  ot^en  happens  that  the  sound 
audible  with  greater  intensity  over   the  larynx  (ban  over  the  sleinua 
Sometimes  a  rjklc  is  constantly  discoverable  over  some  particular  point  i 
the  trachea.     A  sign  to  which  Dcmme  bas  drawn  attention  is  that  in  pr 
longed  cases  of  constriction  of  the  lower  air  passages  the  circumference  i 
the  upjjcr  part  of  the  thorax  becomes  lessened. 

In  most  cases  of  stenosis  of  the  trachea,  the  dyspnoea  undergoes  agi^v 
tion  from  time  to  time,  there  being  paroxysms  of  the  most  extreme  distre 
which  arc  attended  with  cyanosis,  and  one  of  which  fiienerally  at  kngi 
proves  tatal.  It  was  formerly  supposed  that  the  cause  of  such  attacks  w 
paralysis,  or  perhaps  spasm,  of  the  vocal  cords  from  implication  of  one  i 
both  of  the  rectincnt  laryngeal  nerves,  and  I  think  that  Dr.  Brtsiowe,  in  i 
admirable  paper  in  vol.  iii  of  the  St.  Tliomas's  Hospital  "  RepprU"  wai  tl 
first  to  point  out  the  incorrectness  of  this  opinion.  They  arc  probably  di 
either  to  acute  swelling  of  the  mucous  membrane  at  the  seal  of  i)Tt:Hur 
or  to  an  accumulation  of  mucus  there  which  cannot  be  dislogcd,  or  pnha 
in  i^^rt  to  spasm  of  the  muscular  tissue  of  the  trachea  itself.  It  in  impurta 
to  notice  that  no  relief  b  to  be  expected  from  the  performance  of  tiacb 
oiomy. 

The  patient  commonly  complains  more  or  less  of  subjective  ^nsaiions  < 
oppression  of  the  chest,  of  soreness  behind  the  stemtim,  or  of  actual  juii 
There  mayor  may  not  be  cough,  wiihexpectoratioa  of  mucus,  {lerhapttinjp 
with  blood,  according  to  the  nature  of  the  disease  which  produco  tl 
stenosis. 

In  contrasting  the  physical  signs  of  obstruction  of  one  bronchus  wii 
those  of  stenosis  of  the  entire  lower  air  paioages,  the  first  point  to  I 
remarked  is  that  much  depends  upon  whether  tlie  obstruction  b  rom|4e 
or  partial.  'In  the  former  case  there  is  absence  of  vej.icular  murmur  or 
the  corresponding  side  of  Ihc  chest,  with  impaired  movement  of  the  ri 
and  of  the  diajihragm,  deficient  vocal  fremitus,  and  a  normal  pt-rcu»i< 
sound.  After  a  lime  the  side  may  actually  be  found  to  have  fallen  in,  an 
to  measure  lew  than  the  other  side.  In  the  latter  case  a  snoring,  whtstlin 
or  humming  sound  may  be  heard  over  the  root  of  the  lung  lieiween  t: 
sc-ipula  and  ihc  verlcbrsc,  or  there  may  be  moist  sounds  tnere.  A  thri 
may  sometimes  be  fell  with  the  hand  placed  upon  the  surface  of  the  chert. 

One  clinical  peculiarity  of  the  obstruction  of  a  main  bronchus  caused  t 
a  foreign  body  u  that  it  is  far  more  sudden,  as  well  as  more  complete,  tha 
that  due  to  any  other  cause.  Consequently,  its  eflecls  may  be  sugipcncd 
approximate  more  closely  than  those  of  any  other  morbid  condicion  like 
to  lie  (ilBcncd  in  man,  wuh  those  of  the  plugging  of  a  bronchus  by  wedj 
of  bminaria,  which  were  studied  by  Lichlbeim  in  a  wries  of  exi)crimcnis  e 
rabbits  recorded  in  vol.  xof  the  "  Ardi.f.  exf.  Faihoiogie."    The  opposil 
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in  these  cxpcrimrnts  Iwniti*  enorntouitljr  dbtiended.  Very  often  it  gave 

Rso  thai  pneumothonu:  rwiiltfd  ;  even  when  this  did  not  occur,  the  ani- 
mal usually  died  within  twcnly-four  hourt.  What  proved  that  the  rapidly 
fatal  issue  was  i  mined inlely  de|>en<leiit  upon  the  stale  of  this  lung  ralhei  ihan 
of  the  one  which  was  dcjiri^-etl  of  air,  vni  thai  no  such  consequences  fol- 
lowed when  the  pleura  was  laid  o|>en  on  the  side  of  the  obstructed  bronchus. 
A  bean  or  a  pe*  is  cajnblc  of  swelling,  like  the  laminaria  plugs  used  by 
Lichthcim,  although  morcilowly ;  and  hb*  resultsare  worth  bearing  in  mind, 
because  it  may  be  that  in  the  failure  of  all  atteraptH  to  extract  a  foreign 
body  from  a  bronchus,  to  admit  air  into  the  pteuni  might  sometimes  be  a 
justifiable  procedure;  even  if  it  did  not  prolong  life  it  might  greatly  relieve 
the  dyspncca. 

Stquelx. — Every  form  of  dl.ieaae  producing  obMniction  of  the  lo«-er  air 
passages  is  liable  to  l»C  attended  with  inflammatory  changes  in  ibe  pulmo- 
nary tissue,  33  well  as  in  the  walU  of  the  air  passages  themscivcs-  Thus  wheo 
an  aneurism  has  prcsseil  upon  the  trachea,  or  upon  a  bronchus,  I  have  re- 
peatedly wen  the  mucwis  membrane  ulcerated  and  some  of  the  cartilages 
exposed  and  partially  detached,  even  though  there  may  have  been  no  indi- 
cation of  an  approui-hing  ru|)ture  of  the  iac.  Stenosis  of  a  bronchus,  from 
whatever  cause,  is  not  infreijtiently  accompanied  by  dilatation  of  its  branches 
within  the  lung.  Punilent  fluid  in  apt  to  accumulate  in  them,  and  the  t>esult 
ia  the  occurrence  of  mote  or  lewi  exlcniive  pneumonia,  which  often  goes  on 
to  gargrcnc.  A  foreign  body  fixed  in  a  bronchus  often  aetj  np  idceratios 
and  sloughing  of  the  )>art  of  the  tube  against  which  it  prex-ies.  Sometimes 
this  ends  in  pcrfonilion  of  the  pleura,  with  pneumothorax,  and  the  foreign 
body  itself  may  liecome  loosened  and  fall  into  the  serouK  cavity.  Some- 
times it  lead*  lo  a  pneumoni;!,  which  may  spread  from  the  root  of  the  lung 
far  into  its  siiltstance.  The  occurrence  of  fetid  expectoration,  and  the  de- 
velopment nf  the  appropriate  physical  signs,  may  reveal  these  various 
chnnges,  liui  in  »ome  cartes  ihey  are  lirsl  delected  in  the  po«t-mortem  room, 
there  having  been  no  suspicion  of  them  during  life.  Even  after  expulsion 
or  removal  uf  the  foreign  body,  it  sometimes  hap|>et)s  that  the  case  neverthe- 
less ends  fatally,  as  a  consequence  of  the  pneumonia  that  had  been  set  up ; 
but,  happily,  this  sometimes  subsides  and  the  patient  makes  a  j>erm:inent 
recovery. 

With  regard  to  the  dia^sis  from  one  another  of  the  several  afleciions  that 
may  cause  oU.tniction  of  the  lower  air  passages.  I  think  it  is  worth  rcmem- 
benng  that  the  two  diseases  in  the  couric  of  which  sten(wi>  of  the  trachea  is 
most  apt  to  occrur  without  the  presence  of  any  other  ijmploms  are  i^yphilis 
and  thorairic  aneurisn).  \Vhen  the  otistruction  is  limited  to  a  bronchus, 
sncurism  is  still  probable,  especially  perhaps  on  ihc  left  side;  a  mediastinal 
growth  is  a  more  likely  cause  th.in  a  syphilitic  stricture.  The  j)0!tj.ib!c  prcs- 
enre  of  a  foreign  body  matt  never  be  disregarded,  especially  if  the  syin|>> 
tomx  have  (;oine  on  suddenly. 

The  duration  of  syphilitic  disease  of  the  trachea  afler  symptoms  have  set 
in  range*,  according  to  Gerlurdt,  from  two  months  to  four  year*.  That  of 
a  comprewiim  stenosis,  from  whatever  cause,  would  probably  be  found  to  be 
confined  within  comparatively  narrow  hmits  of  lime.  Foreign  bodies  some- 
times remain  for  a  very  long  period — for  months,  even  for  years — in  the  lower 
air  passages,  and  yet  are,  after  all.  expectoralcd. 

As  to  \\k  trfatmtnt  oi  the  various  affcctionH  that  may  cause  slennns  of 
the  trachea  or  of  the  bronchi  there  is  little  to  be  said.  Wtienever  there  is  a 
po.tsibility  that  it  may  )>e  due  to  syphilis,  mercury  and  iodide  of  potassium 
should  be  employed  actively.  Gcrhardt  relates,  in  vol.  ii  of  the  "  DetUte/i. 
Arthh',"  the  case  of  a  man.  aged  thirty-six,  who  had  had  const iiutional 
symptoms  after  a  hard  chancre  eight  years  before,  and  who  consulted  him 
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on  account  of  couglt  with  scanty,  muco-purulcDt  expectoration,*  tK\] 
Bcnsntion  behind  tin:  Niernum,  a  little  alteration  or  voice,  and  nligbt  inierl 
cnco  with  the  bmthinu.  These  symptoms  had  been  present  for  about  i 
montlH.  The  jiiitieiit  liad  lost  tletih  to  some  extent ;  his  face  was  somew) 
pufTynnd  livid.  Nothing  could  be  discovered  with  the  laryngoscope,  a 
only  rfklct  behind  the  manubriuru  with  the  stethoscope.  A  petraanent  a 
was  cITccted  by  the  administration  of  full  doses  of  iodide  of  potainium  d 
ing  vcveral  wcekx.  Unfortunately,  however,  the  caaa  which  are  uma 
seen,  and  in  which  the  alTection  has  already  led  to  the  formation 
cicatiicial  bands  and  ridges,  appear  not  to  be  amenable  to  anti-syphili 
lemedies. 

When  there  tx  a  foreign  body  in  the  air  passages  the  only  proper  con 
is  to  perform  tracheotomy  at  once.  Until  this  has  been  done,  ii  in  not  i 
to  place  the  patient  head  downivard,  on  the  chance  that  the  body  may 
out  through  the  glottis,  as  happened  (but  at^er  tracheotomy)  in  the  case 
Mr.  Hrimel,  which  is  so  graphically  told  in  Watson's  "  Lectures."  Nordi 
it  appear  to  he  prudent  to  administer  an  emetic,  on  account  of  the  risk  I 
the  body,  if  dislodged  from  its  position  in  a  bronchus,  may  become  impM 
in  the  larynx  and  cause  sulTocaiion. 

FiRRiKOtis  OR  PiJisTic  BKONCHms.^In  disctusing  the  sub)ect  of  iofli 
ntation  of  the  bronchial  tubes,  I  shall  have  formally  to  exclude  from  the  i 
ca^c,  as  I  thull  then  dewribe  it,  an  atTection  which  anatomically  is  ccrlai 
nothing  cUc  than  a  bronchitis,  but  which  yet  has  characters  so  jieculiar  I 
from  a  clinical  point  of  view  it  would  be  absurd  to  group  it  with  the  or 
oary  catarrhal  forms.  It  consists  in  the  exudation  of  a  fibrinous  matci 
from  the  wallN  of  the  air  passages  which  forms  "ca.sts"  of  their  channt 
But  here,  again,  a  further  limitation  is  needed.  A  like  exudation  may  OOi 
by  extension  of  a  morbid  process  downward  from  the  larynx  in  diphlhe 
or  in  membranous  croup,  and  also  b^'  exieniion  ujiward  from  the  pulmoDl 
ilvcoli  in  pneumonia.  It  is  nut  my  mtention  to  include  auu  of  cither  Id 
in  ihc  description  which  follows. 

It  wg-jld  almost  have  been  belter  for  the  diseaae  to  hare  a  name  all 
eethcr  unmeaning,  since  it  is  nut  likely  that  any  poMible  designati 
invented  rould  precisely  convey  the  right  concejition.  Iful  fof  pn 
tical  purposes  the  terms  "  plastic  bronchitis  "  and  "  fibrinous  bronchiti 
do  well  enough,  and  are,  I  think,  to  be  preferred  to  "crou|>ous  bronchilii 
which  suggests  an  aMuciation  with  laryngeal  croup.  Some' of  the  carl* 
recorded  cases  went  under  the  inappropriate  name  of  "bronchial  polypi 
The  disease  is  one  of  the  rarett  thai  are  known  to  physicians.'  At  C«; 
Hospital  I  am  not  aware  that  a  sintcle  instance  of  it  has  been  observed  wil 
in  the  last  quarter  of  a  century.  The  experience  of  Dr.  Watson  is  pcrtu 
unique,  who  says  that  he  has  had  under  his  observation  five  wcll-maili 
examples. 

Anatomy. — In  almost  all  cases  of  plastic  bronchitis  the  patient  soon  bctii 
to  expectorate  masses  of  the  jieculiar  exudation.  It  luually  appears  rolm) 
into  a  sortof  ball,  with  a  good  deal  of  mucus  and  blood  rovenng  it.  Alltb 
it  easily  removed  by  Iloatmg  it  out  in  water,  and  une  then  sees  that  there 
a  complete  cast  of  some  part  of  the  bronchial  tree,  extending,  pcrhapi,  dov 
to  its  finest  subdivisions,  so  that,  according  to  Biermer,  the  minute  temiiu 
filaments  may  actually  have  bulbous  end»  moulded  in  the  infundibula  tbtn 
selves.  The  colorof  thecast  iswhilishyellowurgray;  itscunsistencc  is  loig 
and  elastic ;  it  is  almost  always  made  up  of  a  number  of  concentric  laaiiw 
separated  here  and  there  by  narrow  spaces  and  with  n  more  or  less  definite  cm 
tral  cavity,  containing  mucus  or  bubbles  of  air.  Only  the  more  delicate  lib 
•  [•>  IIOchstKllcn  ^  "  Rlej;cl,"AcBMen(>e!ton:"  HicraKt.— Cd.J 
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hdlts  arc  said  to  be  generall}'  solid.  This  liminatcd  structure  afToids  a 
linciion  from  the  bunching  duts  vrhich  are  sometimes  formed  in  the  air 
jfs  Bs  the  rcMilt  of  hemorrhage,  and  vrhich  arc  quite  homogeneous. 
Siermor,  indeed,  is  di^itosed  lo  deny  thai  blood  ever  coagulates  so  a»  to  form 
of  the  bronchial  tree.  Rut  Dr.  Walshc  speaks  about  it  in  the  most 
sitivc  terms  and  there  could  hardly  be  .1  better  authority.  The  casts  in 
of  fibrinous  bronchitis,  when  examined  microscopically,  are  seen  to 
>D6isi  of  a  hyaline  or  slishlly  fibrilUied  box,  in  whith  are  imbedded  Urge 
abers  of  leucocytes,  lliey  seldom  contain  red  blood  discs  io  any  quao- 
itjr.  Scvcnl  niHcrveis  have  noticed  Charcot's  crystab  in  them.  In  one 
Waldenberg  found  that  the  thicker  ports  contained  only  a  few  formed 
plenicnis,  l>iii  very  ab<mdani  fat  globule;). 
The  length  of  a  bronchial  cast  is  commonly  from  one  and  a  half  to  tiro 
ad  a  half  inches,  tnit  sometimes  it  may  be  fotir  or  five  inches,  or  even  (as 
a  case  of  Kie^ers)si)c  or  seven  inches.  The  diameter  of  the  thickest  part 
pf  it  is  seldom  giealer  than  that  of  a  goose  ijuill,  bcin^,  in  fact,  considerably 
B  than  that  of  the  space  in  which  it  was  formed.  Biermer  has  pointed  out 
It  from  tts  appearance  one  can  sometimes  draw  an  inference  as  to  the  pirt 
the  lung  from  which  it  came,  whether  from  the  irhort,  rapidly-branching 
obcs  of  the  upper  lobe,  or  from  the  comparatively  longer  tubes  of  the  lower 
obe.  The  m.i-wcs  expecioraled  at  different  times  by  the  sime  patient  often 
•mble  one  another  »o  exactly  in  size  and  in  the  arrangement  of  their 
jbdivtsions  as  clearly  to  show  that  they  have  all  in  siircession  been  di^rived 
am  the  same  tract  of  murom  membrane.  For  example,  in  a  case  recorded 
Ky  KretBchy  seven  casts  appeared  one  after  the  other,  all  of  which  came 
in  the  middle  and  lower  lobes  of  the  right  tung.  In  fatal  cases  it  is  not 
lly  found  that  the  liibc«  which  have  poured  out  the  fibrinous  exudation 
any  marked  morbid  changes.  The  mucous  mcmbrnnc  is  sometimes 
Icned,  sometimes  pale  and  healthy  looking.  In  two  instances  Biermer 
aund  the  epithelium  still  remaining  beneath  loose  casts ;  but  he  was  himself 
lispowd  to  think  that  these  cases  might  be  exceptional ;  and  Krelschy  has 
lince  stated  that  in  his  case  there  was  no  trace  of  epithelium  in  that  part  of 
[|he  air  passages  which  contained  the  plastic  material.  The  submucous  ti^ue 
[nay  be  twollea  and  infiltrated  with  serum.  The  pulmonary  alveoli  are 
althy.  except  that  some  of  ihcm  arc  sometimes  in  a  state  either  of  collapse, 
^or  of  over-distention,  or  "acute  emphysema." 

Sjmp/ams. — The  expectoration  of  casw  of  the  lower  air  passages  is  gener- 
X\y  attended  with  severe  cough  and  dyspntea,  the  occurrence  of  which  may 
'he  the  first  indication  thai  the  patient  is  oihcnvise  than  well.  But  in  many 
cues  there  is  an  anicccdcni  stage  during  which  he  appears  to  be  suffering 
from  ordinary  bronchial  catarrh ;  and  this  may  last  for  a  long  time.  Some- 
times  the  disease  sets  in  with  rigors,  loss  of  appetite,  thirst,  oppression  of 
the  chest,  and  pyrexia,  so  that  it  may  be  supposed  that  an  attack  of  pneu- 
monia U  impending.  Presently  a.  dry,  hard  cough  appears,  which  may 
raii^  extreme  soffermg  ;  the  breathing  becomes  rapid,  up  to  40  or  more  in 
Ihc  minute ;  it  may  be  attended  with  the  greatest  anguish,  as  of  impending 
snfTocatiofl,  with  lividity,  and  with  a  small,  tense  pulse.  There  may  be 
some  pain  in  the  side,  and  a  feeling  of  soreness  within  the  chest,  but,  on  the 
whole,  the  attack  b  more  distressing  than  acutely  painful.  At  tint  nothing 
b  cx|>ec  I  orated,  or  only  a  little  mucus.  The  cough  may  even,  it  b  said,  go 
on  for  du)-t  before  any  fibrinous  ma^ees  appear,  ^lo^c  often  a  cast  b  detached 
and  got  rid  of  after  a  few  hours,  and  by  this  the  cough  and  dyspncea  are 
generally  at  once  relieved,  at  least  for  a  lime.  Hasmoptysis  often  occurs  at 
intervaU  durinti;  the  paroxysm,  not  only  at  the  time  when  the  cast  b  being 
expectorated,  but  also  previously.  It  must,  therefore,  be  borne  in  mind  that 
1  the  mete  fact  of  there  having  been  spitting  of  blood  in  any  particular  case  in 


864  SIGNS — COURSE — RESOLT. 

which  ca¥(N  of  the  rubcsi  arc  aftennrd  ejccied  affords  no  ifround 
taining  (hat  they  mmt  necewLuily  be  coaigub,  aiwl  cannot  have  licra  foinu 
as  the  molt  of  a  |>roce«a  of  cxndaiion  fioro  the  walls  of  the  tubes.  But 
do  i>ot  know  that  the  ((uaniity  of  blood  U  ever  very  large ;  perhaps  ii  ataoiu 
to  a  tablespoon  fill  at  a  time.  The  case  of  ibe  lale  Ftof.  Danicll,  recordi 
by  WaiM>n,  U  the  oiily  one  which  I  remember  to  have  read  of  in  which 
wa«  from  two  to  eight  ounces  on  ea^ch  occasion. 

Physical  Sigiu. — Examination  of  the  cheu  thrown  but  little  light  ti|K 
caset  of  )>la.itic  bronchitis.  If  a  large  tube  is  Mocked,  absence  of  vesiculi 
murmur  niay  be  made  out  over  some  pan  of  one  of  the  lungs.  The  tact  th 
the  riulerit  cuugh  faib  to  clear  away  the  obstacle  might,  p«.-tha|>^,  saggtst  I 
a  kwi)  tibierAx-r  the  presence  of  something  more  than  a  plug  uf  mucus  sat 
as  may  prevent  the  entrance  of  air  in  ordinary  cases  of  catarrhal  bronchitis 
and  lite  diagnosis  as  to  the  cause  of  the  olKtruction  would  then  lie  betwee 
fibrinous  casts,  a  fordgn  body,  and  stenosis  of  ihc  walls  of  die  tube.  I 
practice,  howe^'er,  it  scarcely  ever  happens  that  any  suspicion  of  the  re 
nature  of  the  case  arises  until  a  cast  has  a,ctually  been  expectorated.  The 
b  not  usually  any  change  in  the  percussion  sound,  but  Dr.  Walshe  says  th 
he  has  had  repeated  occasion  to  observe  dullness,  as  complete  as  thai  i 
pneuiuonic  consolidation,  dependent  upon  colIap%  of  the  lung  substano 
He  also  says  that  local  pneumonia  now  and  then  occurs,  attended  wii 
crepitation  sod  with  bronchial  breathing,  as  well  as  wuh  rusty  spati 
Wlwn  there  is  very  extensive  blocking  of  tubes,  the  movements  of  tt 
corresponding  side  of  the  ch<-st  may  be  distinctly  impeded,  and  the  low- 
ribs  may  even  be  drawn  in  during  inspiration.  RAics  arc  sometimes  andib 
over  Ihc  afTecicd  jurt  of  the  lung,  especially  when  the  cast  b  becoming  looM 
some  writers  have  described  special  sounds  as  arising  in  such  circumstaiKC 
but  it  does  not  appear  that  they  are  really  pathognomonic. 

Course. — ft  very  rarely  happens  that  the  expectoration  of  a  single  ci 
brings  to  an  end  an  attack  of  plastic  bronchitis.  .Vs  a  rule  die  relief 
only  temporary.  After  some  hours  the  cough  and  the  dyi^pnoea  return  an 
arc  followed  by  the  appearance  of  another  c^ist.  Tliis  process  is  usual) 
repeated  about  once  in  twenty-four  or  in  forty-eight  hours  for  several  day 
and  then  the  affection  slowly  subsides  and  the  patient  gets  well.  SinalU 
pieces  may  be  spjit  up  at  ver);  frequent  intcnals;  being  imbedded  in  mna 
they  sometimes  remain  unnoticed,  unless  specially  looked  for. 

/VwjCJiMH. — It  may  well  be  supposed  lliat  the  exjiulsion  of  such  laii 
DMsses  as  sometimes  come  from  the  air  passages  in  this  disease  is  not  alK 
gcther  unattended  with  danger.  In  1865  I  showed  to  the  Paihologici 
Society  a  cast  which  was  taken  (irom  the  body  of  a  girl,  aged  seven,  havin 
been  found  lying  across  the  bifurcation  of  ihc  trachea,  with  its  btanchi 
extending  inco  the  ramilication  of  the  right  bronchus,  but  with  its  broad  en 
occluding  the  left  bronchus.  She  had  been  expectorating  similar  masses  fc 
three  days;  and  on  the  very  day  on  which  she  died  she  had  already,  at  thrc 
A.M.,  brought  up  a  cast  of  about  Ihc  same  sitf  as  that  which  killed  her  \ 
three  P.M.  in  a  violent  fit  of  cough  and  dyspncea.  It  is,  therefore,  clear  ih 
Dr.  Walshc  and  others  go  too  far  in  giving  a  favorable  prognosis  in  casi 
of  pUtsiic  bronchitis  without  any  reservation.  Lcburt,  in  a  paper  in  til 
"Deutsek.  Arch."  for  1S69,  divides  his  cases  (collected  from  various  source! 
into  acute  and  chronic ;  of  seventeen  of  the  former  four  ended  latally  :  ( 
twenty-seven  of  the  latter  only  three.  The  distinction,  however,  apjkcan  1 
me  to  be  artificial ;  and  one  of  the  four  fat^l  acute  c.i^es,  ihat  recorded  b 
NonnI,  was,  1  suspect,  really  a  case  of  diphtheria.  As  a  rule,  when  deal 
ocair«,  it  appears  to  be  the  rtsbit  of  the  extension  of  the  morbid  piocei 
into  so  large  a  p,irt  of  the  bronchial  tree  that  due  aenttion  of  the  blood  cai 
no  longer  be  effected.     In  such  insu&ces  it  is  preceded  by  stapor  and  (on 
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olence.     Ricgcl,  however,  rclaics  &  case  in  which,  although  the  pntient 

lied   in  an  attack  of  asphyxia,  after  having  been  spitting   up  large  cods 

rly  every  day  for  three  weeks,  the  air  passages  were  all  foiirid  cinpiy 

T  death.     Leber!  has  placed  in  a  separate  category  cases  in  which  plastic 

>Dchiiis  has  tun  on  to  a  fatal  termination  without  any  fibrinous  matses  hav- 

Dg  been  espcctoratrd.   As  they  occurred  chiefly  in  children,  and  generally 

aswciation  with  broncho-pneumonia  after  iDca&Ies,  they  should  probably 

regarded  as  different  from  plastic  bronchitis, 

Reetirrtnie. — When  an  alt.ick  of  fibrinous  bronchitis  has  passed  ofT, 
leaving  the  patient  apparently  well,  it  by  no  means  follows  that  the  disease  is 
ally  at  an  end.  One  of  the  most  curious  points  about  it  is  its  liability  to 
eiuro  a^ain  and  again  at  irregular  intervals,  sometimes  during  a  very  long 
eriod.  Dr.  Walshe  met  with  an  instance  in  which  the  expectoration  of  casts 
jQtinued,  with  occasional  brief  inicrmissioDS,  from  the  spring  of  1843  '<* 
func,  1857.  when  he  lost  sight  of  the  patient.  In  the  course  of  this  time  she 
led,  and  she  once  resided  at  Buenos  Ayres  for  four  months.  Other  ob- 
er\'ers  have  recorded  cases  which  were  scarceljr  less  protracted ;  in  many  of 
'lem  the  general  health  seemed  to  remain  entirely  unaffected. 
Treatment  seems  generally  10  be  allORCthcr  ineffectual.  Waldenbcrg, 
iwevcr,  saw  a  case  in  a  girl,  aged  eight  and  u  half,  who  for  more  than  four 
I  had  been  coughing  up  fibrinous  masi«  at  intcr%'als  of  a  few  days,  and 
whom  a  whcy-cure  and  the  daily  inhalation  of  lime-water  succeeded  in 
sting  the  disesisc  in  from  six  to  seven  weelcs.  Indeed,  a  spray  of  limc- 
iter,  or  of  a  solution  of  an  alkaline  carbonate,  should  always  be  employed 
plastic  bronchitis;  the  only  doubt  is  whether  they  reach  the  lower  air 
ages  in  sufficient  quantity.  Emetics  appear  to  be  sometimes  useful ; 
prol>ably  ii  is  best  to  use  apomorphia  hypodcrmically.  Biermcr  recommends 
an  aitivc  mercurial  treaimeni;  others  have  preiicribed  iodide  of  polasiaium, 
with  apparent  advantage. 

.^ftV/jiji'.— With  regard  to  the  causes  of  plastic  bronchitis,  scarcely  my* 
thing  can  as  yet  be  said.  It  is  more  common  in  males  than  in  females,  the 
pro|>onion  being  as  three  10  two,  if  not  as  two  to  one.  The  peridd  of  life  at 
which  it  is  most  freqtKnl  is  between  ten  and  thirty.  One  cate  has  been  re- 
corded at  the  advanced  a^  of  seventy-two ;  it  had  lailed  seven  ur  eight 
yean.  One  remarkable  circamstance,  all  the  more  striking  because  of  the 
extreme  rarity  of  the  disease,  is  its  occurrence  in  difTereni  members  of  the 
tame  family.  Fuller  met  with  it  in  two  xi^CcRt;  Wabon  relates  the  cases 
of  two  brothers,  both  of  whom  were  affected  within  a  twelvemonth.  It  is 
nippoted  to  be  rarer  in  southern  countries  than  in  the  north  of  RurO{)e. 
Rtegel  says  that,  like  acute  pneumonia,  it  i»  most  apt  to  occur  toward  the 
end  of  spring,  when  there  ate  great  daily  variations  of  temiKrature.  [n  one 
instance  the  recurrence  of  the  attacks  appeared  to  be  connected  with  the 
catamenial  periods.  Eisenlohr  met  with  a  case  in  which  fibrinous  casts  were 
expectonted  during  the  second  week  of  enteric  fever.* 

*  [An  able  rtport  on  tU*  renuikible  aiTcction  b^  ihe  lale  Dr.  Peacock  occnn  in  the  5ih 
val-oTlbc/'jMAbrfra/  TVaHMttiani,"  wliere  tie  taliukici  31  coks.  In  the  iith  vol.  Dr. 
Sskav  dncfibc*  uiiTrieucM  anolher  tpecimen.  TbcH  "  bronchial  polyfn"  wbtc  known  Tcty 
••rif.  Dr.  Xicholaa  Tulp  (the  Iccinrcr  in  Ketnbrntidt'i  bmou*  punting,  "  Th«  Le»«  of 
Anatomy")  reoords  snd  nsuret  two  ipedmciu  hrou|[bi  u|i  hy  a  Dutch  tea  captnin  tuffcria^ 
fma  Mmoftyria:  "Efftblu  dttoi  itiiigtui  vtwanun  tvm«t.ada^faniet  lingnlut  ttfiamm 
tnarntt  MOfaiVah/iwai '' (" Ob«.  Meil.."  Anut.  Eli.,  1651.  cap.  liii,  p.  iii,  tab.  ili.  ivl. 
Aftccwanl  cuea  were  reootdedby  the  youneer  Kanhollii.  ("hcictilen.  de  Ilaen,  Miirga|riii, 
HBat<r,Ch«ync  oJ  [Jubtin.and  Slokr*.  Of  55  caaci  (incluiliii);  I>r,  Peacock'*)  4>  occiund 
in  men  and  tj  in  women  ( BicrmeHi  lignrca  are  39  male  to  19  female  ouca).  Of  3;  patienti 
of  whom  ibe  age  ii  eivcD.  I  lind  live  between  j  and  lOt  twelve  belB-ecn  11  and  io,  lea 
between  11  Mid  30^  el|[ht  t>etweeii  ji  and  50,  and  two  betwten  JO  and  60. — £o.] 


Symptoms    common   to   various    Chest   AfTections — dvspk< 

VARIETIES — I'HRENIC   DVSPNCEA— COUCH — BBOSCHiAI. — lAVaAL— ^ASTWC 

— CEREBRAL — H.ErBODVSlA. 

Percussion — history — methods  —  teruinolocv  —  phvsicai.  THGORr  — 

SIGNIFICANCE. 
Auscultation— HISTORY — methods — THE  RESPIBATORV  MURMUR — BKOK- 
CHIAL  AND  TUBII|J»R  BREATHING — PHYSICAL  EXPtANATION — KU-SS — 
THE  VOCAl-  RESONANCE  IN  HEALTH — BRONCHOPHONY — PECTORILOQCY — 
j«GOPHONV — TACTILE  VIBRATION — INSPECTION  AND  HEAEtniEUENT  OF 
THE  CHEST. 

In  pas&ing  on  to  consider  the  xfledions  of  the  lower  air  passaffcs  and 
iunf;s,  there  xre  ceruin  symptoms  common  to  several  of  them  which  aemand 
notice ;  and  the  methods  of  perciuision  and  of  auscultation  have  also  to  be 
discussed. 

I.  Dyspn(Ea.— Tlie  use  of  this  term  is  commonly  limited  to  cases  ia 
which  a  sensation  of  "shortness  of  breath  "  is  experienced,  with  more  or 
less  discomfort  or  distress.  But  I  think  that  we  ought  raiher  to  folio* 
the  ph)-siologists,  and  to  imderstand  by  it  simply  that  (he  respiratory 
roovemenls  are  deeper  than  natural,  or  more  freqocni,  or  both  deeper  ami 
more  frequent,  without  regaid  to  whether  the  patient  is  or  is  not  con* 
Gcious  of  any  disturbance  of  his  breathing.  Now,  it  is  a  remarkable  fact 
that  persons  affected  with  extensive  disease  of  the  lungs,  provided  that  such 
disease  develops  itself  gradually,  may  continue  to  breathe  as  slowly  as  in 
health,  and  with  no  more  elTort,  so  long  as  tliey  are  al  rest.  I'hc  amount  of 
oxygen  supplied  to  the  blood  is  no  doubt  conuderably  reduced  under  such 
circumstances ;  but  they  manage  to  make  it  suffice  for  the  wants  of  the 
system.  It  might  be  iniagincd  that  a  dcticieucy  of  oxygen  would  probably 
interfere  with  the  due  completion  of  the  chemical  changes  in  which  ibis 
element  is  concerned  ;  that  sugar,  for  example,  would  be  likely  to  appear  ia 
the  mine,  and  that  urea  would  to  a  greater  or  less  extent  be  rcpUii^d  by 
less  perfectly  oxidixcd  bodies,  such  as  uric  acid.  But  8  scries  of  experiments 
on  animals  recorded  by  Senator  in  '  Vtrtkffw'i  Arthiv'  for  1868  appear  10 
show  that  this  is  not  the  case ;  and  his  conclusions  are  ^uitc  in  accordance 
with  clinical  experience.  In  reality,  the  body  adjusts  its  req(iiren>enis  to 
the  necessities  of  its  condition.  In  all  probability  one  reason  why  persons 
affected  with  chronic  bronchitis  or  other  pulmonary  dbcasc  almost 
a1w:iys  grow  thin  is  that  they  instinctively  learn  to  take  very  liide  food. 
Hut  a  far  more  important  method  of  adjustment  sectns  to  be  the  avoidance 
of  all  bodily  effort.  So  soon  as  such  a  patient  begins  to  walk,  especially  on 
rising  ground,  dyspnoea  sets  in.  Muscular  exertion  at  once  involves  a 
drmnnd  for  more  oxygen  than  is  contained  in  his  arterial  blood.  So, 
aguin,  the  supervention  of  pyrexia  in  a  case  of  this  kind  necessarily  leads  to 
a  dwproportion.tle  incrt-a^  in  the  rapidity  and  in  the  depth  of  the 
breathing.  In  ilUislration  of  this  principle,  Cohnhetm  instances  the  remark- 
able mbsidencc  of  dyspncca  which  often  occurs  immediately  after  the  crtai 
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acute  pneumonia,  before  the  alTecied  lun^  has  eren  begun  to  recover 
itself. 

Sometimes,  however,  dyspnon  of  a  very  mnrkcd  kind  Arises  without  ever 
leaving  any  reason  to  MippoKC  that  the  arterial i ration  of  the  btood  ts  at  all 
defective.  Tht-t  it  the  case,  for  example,  in  diabftic  <i>ma.  And  in  Bright i 
diunif  a  dt»lrc«ing  ithoniieNt  of  breath  may  lie  the  very  earliest  sym|rtom 
of  which  the  (laiicnt  ix  con.scious.  Of  ihix  n  very  Kiriking  instance  came 
wndi-r  my  notice  ii>me  yean  ago.      [  was  one  day  seeing  my  otit-patientd  at 

uy's,  when  the  attendant  asked  mc  to  listen  to  her  chest,  bei:ause  her 
thing  had  become  so  diffiailt  and  labored  that  she  felt  unfit  fur  any 

:eriion.  .\fter  the  must  caiefiil  investigation  1  was  unable  to  delect  any- 
ihing  amiss  with  either  the  lungs  or  the  heart.  1'hcn,  as  she  told  me  she  was 
thirsty,  I  thought  I  would  examine  her  urine  for  sugar,  and  the  result  being 
still  negative,  1  went  on  to  test  it  with  nitric  acid,  which  brought  down  a 
large  (iQ.iniity  of  albumen.  A  few  months  later  dropsy  set  in,  and  her  case 
soon  ended  fatally. 

Another  form  of  d>'spna»i,  independent  of  any  disease  of  the  thoracic 
organs,  appears  to  be  of  nervous  origin.  It  is  often  ascribed  to  hysteria; 
but,  according  to  Walshe,  it  is  not  always  accompanied  by  other  signs  of 
that  ditea*e,  although  he  has  never  seen  it  except  m  the  ft-male  sex. 

This  will  he  the  moM  convenient  plncc  for  a  description  of  .i  peculiar  form 
of  d^pnuu  which  depends  ui)on^ai-a/('j/V  t^tAe  i/iafArjgm.  The  chamctere 
of  this  affection  were  first  recogni/cd  by  Duchennc,  and  they  dtsefvc  careful 
study.  IwcauKc  its  true  nature  is  very  likely  to  be  overlooked.  So  long  ax  the 
patient  is  at  rest  his  breathing  is  )>crfectly  easy.  But  the  slightest  effort  at 
once  begins  to  distress  him  and  to  increase  the  frequency  of  his  respirations 
]«er  minute ;  when  he  walks  he  may  cspcricncc  a  sense  of  suffocation  as  won 
as  he  h.%\  m.-idi*  a  fen-  steps;  in  ntavmtiog  a  suircise,  and  even  in  speakmg, 
be  may  be  obliged  to  stop  ever)'  instant  to  take  breath.  When  he  ?>ighs  he 
may  experience  a  sen^tioa  as  though  the  abdominal  org^ans  were  being 
drawn  up  into  hia  chest.  The  act  of  defecation  may  be  much  embarrassed. 
His  voitc  may  be  weak;  there  may  be  more  or  less  diffitully  in  coughing 
and  sneezing,  because  he  cannot  take  the  deep,  full  inspiration  which  is  a 
necessary  pieliminary ;  even  a  slight  attack  of  bronthiiis  is  attended  with 
very  great  danger  If  one  looks  at  the  surface  of  his  body  while  he  breathes, 
the  characteristic  indication  of  paralysis  of  the  diaphragm  is  generally  at 
once  apparent.  During  inspiration,  when  the  ribs  rise  and  the  chest 
expands,  the  epigastrium  and  the  hypochondriac  regions  become  drawn  in ; 
during  expiration  they  are  pushed  for^'ard.  In  other  words,  their  relation 
to  the  thoracic  movements  is  exactly  the  reverse  of  what  it  normally  should 
be.  Sometimes  it  is  not  so  easy  to  sec  the  alteration  as  to  feci  it  with  the 
two  hands  placed  just  below  the  rib  cartilages  of  the  (latient.  If  only  one 
side  of  the  diaphragm  is  i>aralyied,  as  is  sometimes  the  case,  the  correspond- 
ing hypochondrium  may  be  drawn  in  while  the  other  one  protrudes  in 
the  naiiiral  manner.  Among  the  examples  of  this  alTeciton  recorded  by 
Duchenne  theie  are  some  in  which  it  appeared  at  an  advanced  stage  of 
progressive  muscular  atrophy,  others  in  which  it  was  associated  with 
paral)'5is  of  many  other  muscles  as  the  result  of  lead  poisoning,  and  one 
in  which  is  was  hysterical.  Wolshe  says  that  he  has  seen  it  in  a  well-marked 
form  as  a  sequela  of  diphtheria.  Erb  cites  Oppolzer  as  having  observed  it  at 
the  stage  of  puberty  without  any  cause  being  discoverable ;  ne  also  speaks 
of  it  as  having  been  sometimes  regarded  as  "  rheumatic  "  and  due  to  the 
influence  of  cold  upon  either  the  phrenic  nerve  or  the  substance  of  the 
muscle  itself.  Another  cause  which  is  mentioned  by  Duchenne  as  having 
been  observed  by  Aran,  is  the  extension  of  inHammaiion  from  the  perito- 

um  or  from  the  pleura.     And  he  gives  a  case  of  empyema  in  whichj 
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tSe  miMcular  lUsue  of  the  contsponding  ade  of  the  diaplirasni  was  i 
an  orange -yelluw  color,  and  in  which  the  6bm  micioKopic^Iy  h«d  tii 
dcrgone  complete  latty  degeneration.  Bui  for  my  on-a  part,  1  mit 
cunfeis  that  I  should  hesitate  to  diagnoK  an  actual  paralysis  of  th 
diaphragm  in  evcr^  case  of  thoracic  dbcaM  in  which  I  saw  one  or  bat 
of  the  hypochondriac  TefjioDs  drawn  in  during  the  act  of  inspiration.  Tlu 
seenci  to  me  to  be  a  very  frcqiKnt  occurrence  under  a  great  variety  of  ci 
cnmstanciM,  and  to  be  often  due  to  a  mere  inaction  of  the  mu«^lc,  whic 
surely  ought  to  be  diuinguished  from  paral)-sis  of  It.  Tlte  application  ( 
electricity  &cems  not  to  be  likely  to  afford  any  assistance  in  clearing  u 
the  difficulty,  for  in  all  cases  in  which  ihc  diaphragm  has  been  obsovc 
to  be  paralyzed,  it  appears  to  Itave  retained  it^  power  of  res|)ondin{[  i 
laradic  stimulation  of  the  phrenic  nerves.  The  best  raeibo<I  of  galvanizio 
these  nerves  is,  according  to  Duchenne,  as  follows:  By  two  fin^'crs,  place 
Just  outside  tite  edge  of  one  siemo-ctcido- mastoid  muscle,  the  skin  u  Kn 
drawn  slightly  inward;  they  arc  then  separated,  leaving  between  tlicm  > 
interval,  upon  which  a  small  conical  metal  theophorc  impressed,  so  as  to  oe  pt 
over  the  spot  uhcre  the  phrenic  nerve  lies  upon  lite  seaieiutt  antieut.  Tli 
rbcophore  is  now  given  to  an  a^isianl  to  hold,  and  the  same  procedure 
repeated  on  the  opposite  side  of  the  neck.  When  both  rheophore*  ai 
fixed  the  operator  lakes  one  in  each  band.  He  posses  tbrauf;h  thera  a 
inierrupied  tuncnt,  which  should  instantly  give  rise  to  a  contraction  of  th 
diaphragm,  shown  by  the  abdominal  walls  being  pushed  forward,  whil 
ihc  tower  ribs  arc  sc|>aratcd  from  one  another.  Sometimes,  however,  tt 
plalysma  interferes  with  this  result,  contracting  with  such  fbrcv  a.s  to  iei 
the  rheophores  out  of  position.  And  sometimes  it  is  necessary  to  shift  the: 
a  little  from  spot  to  spot  before  one  can  succeed  in  acting  upon  the  phrcn 
Dcrves.  Erb  recommends  a  somewhat  different  method ;  he  pl:irei  one  pu 
upon  the  neck,  and  the  other  over  the  attachment  of  the  diaphragm  to  th 
costal  cartilages. 

Whatever  position  may  be  adopted  for  the  rheop1tore»,thcgalvanixinthoul 
be  so  iLscd  that  the  resulting  contraction  of  the  diaphragm  may  fall  in  wit 
the  natural  respiratory  movcmcnis.  The  current  should  be  stop|icd  oa  mx 
as  the  muscle  ha&  acted,  and  a  few  seconds  later  it  should  be  reapplied, 
seems  to  possess  considerable  therapeutical  value.  By  means  of  it  Diichcsn 
succeeded  in  restoring  completely  the  functions  of  the  diaphragm  in  a  nu 
named  Bonnard,  who  had  advanced  progressive  auophy  of  other  minclB 
bul  in  whom  the  paral)'sis  of  the  muscle  in  question  was  as  yet  recent  aii 
incomplete,  as  was  shown  by  the  hypochondriac  regions  receding  only  whe 
he  breathed  deeply.  After  a  few  weeks  of  treatment  he  bctuine  able  t 
asc«nd  stairs  and  to  walk  long  distances  without  discomfon. 

11.  CoucK.as  iswclllcnown,  isproduced  in  the  followingmanner:  Adee 
inspiration  is  first  taken,  the  glottis  is  then  closed,  and  a  sudden  expiraloi 
efTort  being  made,  the  glottis  is  allowed  to  open,  causing  a  ItHid  sound  la 
allowing  a  blast  of  air  to  pass  out,  which  may  carry  away  with  it  any  seen 
tion  or  other  substance  present  in  the  air  passages.  In  describing  l3r)-aga 
diseases  i  have  already  had  to  mention  how  they  may  modify  tlve  charade 
of  cough,  giving  it  a  hoarse,  or  rough,  or  metallic  quality,  or  rendcrin|[ 
almost  noiseless.  But  in  its  ordinary  forms  cough  is  a  symptom  nf  affeduM 
of  other  parts  rather  than  of  the  larynx  itself,  and,  indeed,  may  almott  li 
taken  as  an  indication  that  the  larynx  is  healthy. 

The  nenous  mechanism  by  which  cough  is  effected  is  reflex  in  its  arttoa 
A.I  a  rule,  the  irritation  which  gives  rbe  to  it  starts  from  the  re<pinte« 
mucous  membrane,  as  is  evidenced  by  the  consequent  expulsion  of  imtn 
or  pus  in  greater  or  leas  quantity.     But  sometimes  the  most  violent  in 
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iTCpealcd  rlForK  of  coughing  bring  any  nothing.     The  cotigh  in  then  said 
Mo  be  ttry:  and  in  the  lasi  cenimy  the  dijiinction  between  a  "dry"  and  a 
"  humid  "  cough  seems  to  have  been  regarded  as  one  of  the  most  funda- 
mental points  in  regard  lo  chest  complaints.     It  is,  however,  quite  possible 
for  the  air  passages  to  contain  inutua  which  ia  too  viscid  and  too  fimilj^ 
adherent  to  be  expectorated  ;    and  pioliabiy  what  is  still  more  ficqtteni  is 
[that  some  part  of  the  respiratory  mucous  membrane  is  affected  with  slight 
catarrh,  and  that  this  condition  either  itself  constitutes  an  '■  irriiaiion  "  or 
ebe  renders  the  surface  sensitive  to  the  i>a§sage  of  air  over  it.  or  to  the  dis- 
turbance produced  by  the  laryngeal  movements  in  breathing  or  speaking. 
But,  on  the  other  lund,  there  is  no  doubt  that  the  starting  point  of  cough 
is  somelimes  altogether  outside  the  air  pasages,  and,  as  may  well  be  sup- 
',  the  recognition  of  this  fact  is  of  great  iin|K>rlance  in  medical  prac- 
ftice.     The  qacstton  has  been  worked  out  in  experiments  upon  animals  by 
[Several   physiologists,  the  last  having  been   Kohts,  of   Strasburg,  whose 
^observations  appeared  in  "Virekov/'s  Arekiv"  for  1874.   To  some  of  them 
I  shall  presently  refer ;  tnit  it  is  to  be  observed,  in  regard  to  cout;h,  as  to  all 
other  reflex  phenomena,  that  although  (xjsiiive  ex{>erimentai  results  are  of 
great  clinical  value,  negative  results  prove  very  little.     For  under  morbid 

» conditions  alTerent  nerves  may  transmit  impressions  with  more  than  usual 
energy,  ur  ntlvx  centres  may  be  unduly  excitable,  so  as  to  be  stirnulaled  by 
ImpresBions  which  normally  ^ould  not  disturb  them. 
■   The  following  appear  to  be  the  chief  varieties  of  coujch  which  have  to  be 
recognitcd,  u|iart  from  affections  of  the  res]iiratory  organs : — 

I.   Throat  Cough. — Kohts  found.  iMih  in  animals  and  in  man,  that  irritation 

of  the  pharynx  had  the  effect  of  producing  cough  in  many  individuals,  but 

not  in  all.     There  is,  therefore,  no  theoretical  difficulty  in  admitting  that 

catarrh  of  tlie  fauces  may  be  attended  with  cough,  without  there  being  x 

CorTei)K>nding  aflcction  of  the  larynx,  but  the  (larts  Ix-'ing  ronlinuoux,  it 

raiHt  always  lie  difficult,  if  not  impoiuilile,  to  say  that  thin  \%  actually  the  caw, 

—^especLilly  as  Kohls  showed  that  the  g1nM(o-e|iigtotlic  foldx,  the  ary -epiglottic 

Bfoltb,  and  the  lateral  edges  of  the  epiglottis  were  among  the  most  sensitive 

Hstrudurei  of  all,  Mt  far  a*  the  production  of  cuugh  was  concerned.     It  is  a 

■  Butnewhat  different  t]uestton  whether  or  not  a  relaxed  and  elongated  uvula 

freigiiently  gives  rise  to  cough,  by  coming  into  contact  with  the  Kirti  liehind 

the  I >3--ic  of  the  tongue.     Dr.  Mackeniie  Miealu  of  this  as  giving  rise  to  a 

"  dislre^ng  tirklinu  cough  coniimiing  all  day,"  and  some  ph)'Ntcians  luve, 

1  l>elieve,  adopted  the  practice  of  having  the  uvul.i  Nnii'iicd  off  whenever  a 

•  patient  ha.i  cDm]ilained  of  such  a  cough,  for  whirh  no  other  cause  could  be 
discovered.  But  while  not  denying  tnat  lhi«  treatment  often  succeeds  (as, 
for  instance,  in  cases  alluded  toby  Dr.  G.irrelt,  of  H.-tstingt,  in  the  "  Lanttt" 
for  1S73),  I  have  been  more  imprened  by  the  failure*  which  I  have  from  lime 
to  lime  beard  of.  Dr.  Markensie  speaks  of  an  elongated  uvula  a.%  being 
sometimes  drawn  into  the  larynx,  when  a  person  is  sleeping  on  his  back,  10 
U  to  wake  him  up  with  a  xuffbcalive  attack. 

3.  Ear  Cough. — That  cough  can  tie  excited  by  irritation  of  the  external 
auditory  mealui  had  been  known  long  ago,  hut  I  think  that  it  was  generally 
forgotten  until  Dr.  Conielius  Fox,  of  Ilfracomhe,  drew  attention  lo  it  in  the 
"  Laittfi  "  for  1867.  He  examined  a  number  of  pentons  and  found  that  this 
peculiarity  cxi.sted  in  al)out  one  among  every  live  or  six  of  them.  He  men* 
lioiu  the  ca»e  of  a  gentleman  who  .ilways  experienced  a  feeling  of  irritalion 
in  the  larynx,  and  had  a  violent  suffbcaling  cough,  whenever  he  introduced 
K  toothpick  into  the  lefl  ear ;  in  him,  too,  a  somewhat  similar  action  was 
capable  of  being  exerted  in  the  revere  direction,  for  long-continued  sinking 
would  cawtc  him  jnin  in  the  ear.  Dr.  Fox  shows  that  the  ear  may  sometimes 
be  the  starling  point  of  a  cough  under  such  circuouunces  that  the  relation 
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may  be  overlooked-  ThuK,  a  healtliy-looking  woman,  aged  Aftr,  h> 
eighteen  months  hod  a  most  diirir^iiig  <:»ugh.  Ax  sbe  wnsdcnf  in  ilte  ri^'h 
car,  the  mejitus  va-s  examined,  and  u-a.4  found  to  ronuin  a  Kard  plug  o 
cerumen  and  lohavea  small  ulcer  in  iLt  Ruoi.  Almost  immediate  relic 
to  the  cough  followed  extracliun  o(  the  wax  and  the  application  of  nitraci 
of  silver  to  heal  the  ulcer.  In  a  patient  of  Mr.  Toynbce'x  a  cough  wa; 
cured  by  the  removal  of  a  piece  of  nettused  bone  from  ihe  external  ear.  I 
is  obvious  that  a  foreign  bodj-,  such  ii*  a  bead,  might  have  a  Mmilar  effect.  Dr 
Fox  is  no  doubt  right  in  maintaining  that  the  afferent  nerve  in  all  nich  rase 
is  ihe  atiriculo-teinporal  l>rant-h  of  the  fifth,  and  not  (as  had  been  suggested 
the  mintile  auricular  iwig  of  the  vagus. 

3.  yptWA  Ct>ugA. — I  know  very  Ultle  of  cough  as  a  reiult  of  dental  irrit* 
tion.  liut  Dr.  Fux  incidentally  mentions  that  it  is  well  known  to  dentist 
that  the  slump  of  a  tooth  may  l>e  the  starling  (wint  of  a  cough,  and  he  als< 
refers  to  cough  in  infants  during  the  fint  dentition  as  ceasing  when  the  giin 
lancet  is  iwea.  In  investigating  an  obscure  case,  therefore,  one  must  Dot  fai 
to  examine  the  teeth. 

4.  Slamairk  Cough. — In  the  lait  century  it  wat  a  favorite  dogma  ths 
dry  cough,  and  even  humid  cough,  are  very  often  produced  by  dt«order  o 
the  digestive  organs.  The  must  recent  ex[>osition  of  such  a  view  with  whif! 
I  am  actiuninled  is  to  he  found  in  "Copland's  Dictionary."  But,  oa  M 
often  ha|i[>ens  in  tike  rases,  what  has  long  since  ceased  to  be  taught  by  tlv 
faculty  hat  become  an  article  of  faith  among  the  public.  Thm  mothers  t^il 
commonly  refer  In  the  stomach  coughs  in  their  children  which  are  rcaUt 
due  to  catarrh  of  the  tipper  air  p'UKiges.  Or,  committing  a  fatal  error,  tiK 
set  down  to  the  vimc  c:iuse  the  dry  cough  of  early  phthisis,  attended  (as 
often  is)  with  nausea  and  low  of  appetite  and  jmn  in  the  nide.  In  hi 
lectures  on  the  iineumogaslric.  nerve  Dr.  Hahershon  takes  up  only  this  sidi 
of  the  i|uestinn,  and  no  one  is  more  likely  to  have  met  with  examples  0 
stomach  cough,  if  it  were  really  of  frequent  occurrence.  1  have  heard  lh( 
statement  made  tliut  the  characteristic  sign  of  a  cough  due  to  gastric  iirita 
lion  is  either  that  it  comes  on  when  the  stomach  i.'t  loaded  with  a  fa 
meal  and  disa|)[)ears  after  the  comoletion  of  discslion,  or  el.-te  that  it  occui 
chiefly  when  the  jiatient  in  in  tietl  at  night.  The  second  of  these  criteri 
corres|)on(b  well  with  the  fact  that  [^ersons  in  whom  inlermisi'ion  of  ih 
pulse  and  paljHUtion  of  the  heart  are  caused  I>y  irritation  of  the  stomac 
cx|>erience  the*e  lymplonw  when  they  lie  down  more  th.in  when  they  are  it( 
ting  or  standing.  KohLs  in  his  exi^eriments  failed  altogether  to  excite  coDg 
by  irritating  the  stomach.  He  cite*  from  "  Hrfleke's  Physiology  "  a  caa 
in  which  a  boy  coughed  day  and  night  with  the  utmost  violence  and  obiti 
nacy  until  he  vomited,  whereupon  the  cough  at  once  ceaied  ;  but  he  adi 
that  Brucke,  who  himself  made  the  observation,  liclieved  the  starting  poii: 
of  the  alTection  to  have  been,  after  ull,  something  in  the  air  px-ungc-^  wht.-: 
became  dislodged  when  the  stomach  expelled  its  contents.  Another  in^lanc^ 
which  Koht^  had  from  Prof(.-Ntor  I^ydcn,  is  that  of  a  ]iatient  who  hai 
jcpcalcd  attacks  of  biliary  ct)lic,  and  who  every  time  bet^ime  aflectcd  wil 
dry  cough  and  with  pain  in  the  right  hypochondrium  twenty-four  faoai 
before  the  jaundice  set  in.  Walshe  says  that  he  has  known  the  trifling  irrit) 
lion  due  to  the  presence  of  an  ascitis  lumbricoides  keep  up  reflex  cough  fo 
several  wecks. 

j.  Centric  Cttu^h. — KohLs  found  that  he  could  sometimes  excite  cough  ii 
animals  by  mechanioil  or  electrical  stimulation  of  the  Dour  of  the  foartl 
ventricle,  and  he  thinks  that  the  centre  for  this  reflex  act  is  situated  rathe 
above  that  for  respiration.  In  hysteria,  as  is  well  known,  a  hard,  dry 
barking  cough  b  common,  which  may  he  supposed  to  l>e  centric  iti  ii 
orgin.     A  very  remarkable  iiutance  of  this  was  recorded  by  Dr.  Jobo  Harlq 
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i&t  "Mtd.  Tmes  and  GautU  "  for  1&63.  The  patient,  a  girl  a^cd  four- 
m,  uttered  a  ^hoit  bwlc  seventy  time*  a  mtnulc  without  intcnoission.  so 
that,  according  to  calculation,  she  must  h.ivi:  coughed  40,000  or  50.000  limes 
in  the  course  of  the  day.  She  had  had  thi;  cough  a  fortnight  when  she 
came  under  observation.  She  was  treated  with  valerianate  of  zinc  and 
with  a  cold  douche  and  friclions  to  the  spine,  .ind  in  three  days  the  cough 
ccA5cd.  A  very  similar  case,  in  a  child  aged  eight,  was  described  by  Dr. 
Whytc,  more  than  a  ccnivir)-  ago,  under  the  name  of  nervous  cough.  A 
remarkable  feature  in  each  of  lh«e  ca-scs  wa.t  that  (he  cough  ceased  instantly 
when  the  patient  lay  down.  Dr.  Whyti  made  anelabomtc  scries  of  invcsii- 
J  rations  into  the  elTects  of  posture  ujion  his  |alient,  finding  (for  example) 
that  the  cough  did  not  return  when  »he  sat  up  in  bed  so  long  is  the  feet 
were  extended  simight  out,  but  that  as  soon  as  they  were  inclined  ai  an 
angle  she  began  to  cough.  He  also  observed  that  putting  the  feci  in  hoi 
water,  and  even  the  contact  of  hot  water  with  the  soles,  at  once  arrested  the 
cough, 

• 

111.  J'ttin  is  a  symptom  of  various  thoracic  diseases,  but  it  may  also 
occur  in  the  same  positions  when  it  is  the  sole  indication  that  anything  is 
the  matter  with  the  patient,  and  when,  therefore,  it  can  only  be  regarded 
as  a  substantive  alTcction. 

Sometimes,  perhai«,  the  seal  to  which  ^in  is  referred  is  the  interior  of 
the  lung  itself,     Walshe  speaks  of  "pains  deeply  felt  within  the  chest, 
and  shooting  in  the  direction  of  the  pulmonary  branches  of  the  v.igi  and 
sympathetic,"  as  existing  "  independently  of  any  other  deviation  from  health 
not  only  local  but  grncr.il,"     He  also  refers  to  "  various  anomalous  and 
more  or  less  painful  sensations,  felt  deeply  within  the  chest  by  phthisical 
patients." 
But  in  the  large  majority  of  ca*es  thoracic  pain  it  referred  to  the  chest 
Ivalls,  and  cs;>ccially  luonc  or  both  of  the  infra-mammary  or  infra -axillary 
'TCgions,     Various  names  ate  given  to  pain  in  these  situations,  according 
to  the  views  held  with  regard   to  its  nature.     Walshe  describes   in  suc- 
cession three   sep.irate  afTcciions,  which  he  terras  "pleurodynia,"  "tho- 
racic myalgia,"  and  "intercostal  neuralgia."     The  distinctions  which  he 
'Would  draw  between  them  seem  to  be  chiefly  in  reference  to  the  intensity 
hnd  duration  of  the  [lain,  to  its  being  a^comjKinied  byKU]Ktficial  tenderness, 
and  to  the  presence  or  the  absence  of  the  "  points  douloureux  "  of  Vallcix. 
But  in  discussing  neuralgia  in  general,  I  have  already  expressed  doubts  as  to 
Jhe  value  of  any  such  oilTcrenccs.     WaUhe  limits  the  term  pleuraJynia  to 
attacks  of  pain  of   extreme  severity,  generally  setting  in  suddenly  and 
ting  only  a  short  lime.     Of  it  he  says  first  that  it  is  "  an  actual  rheu- 
^maiisin  of  the  walls  of  the  chest,  affecting  their  muscular  and  fibrous  tex- 
tures," and  then,  a  little  further  on,  that  "nerve  fibres  are  implicated, 
and    that    rheumatic    neuralgia  of  the    intercostal    nerves    forms    an    cle- 
nent   of    it."      Is   it   not   clear   that    the   distinction    is  only   arbitrary? 
for  my  own  part,  I  should  be  content  with  the  term  "  pain  m  the  side," 
unless  pUurwtynia  may  be  used  a.H  a  comprehensive  name  for  all  varieties 
of  it. 

Another  difficulty,  which  seems  to  be  completely  ignored  by  systematic 
writers,  but  which  in  practice  is  of  great  importance,  is  to  determine  whether 
the  respiratory  organs  are  concerned  in  the  production  of  a  pain  in  the  side, 
or  whether  it  may  not  depend  ti|K>n  disorder  of  the  heart  or  even  of  the 
Stomach,  'llie  stomach  has  ap|>eared  to  roe  (o  be  very  freotienlly  its  starting 
point  when  it  is  on  the  left  side,  which  (according  to  Walshe)  b  the  case 
in  the  majority-  of  instances  in  pleurodynia;  and  I  think  that  another 
frequent  cause  is  ovarian  irritation,  especially  in  women  who  are  hysterical. 
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The  spine,  too,  must  be  thought  of,  even  when  ihc  pain  is  nniUi 
Lastly,  s  |Min  in  the  side,  if  recent,  may  be  the  procurer  of  an  attack  of 
shingles. 

Again,  tt  is  necessary  to  bear  in  mind  the  possible  presence  of  disease  or 
injury  of  a  rib.  In  July,  1877,  I  was  consulted  by  a  lady,  the  wife  of  an 
old  M'hoolfellow,  who  told  me  rhat,  having  had  a  cough  all  ihe  previous 
winter,  ihe  had  one  night  felt  something  crack  in  her  left  side  while  she 
wai  coughing.  Ever  since  then  she  hnd  suffered  from  a  continuous  ^nawinf; 
pain  there.  On  examining  the  side  I  found  considerable  enlargeroeat  of  one 
of  tl»e  lower  ribs,  which  seemed  to  me  to  be  clearly  the  callus  of  a  fracture. 
Under  suitable  treatment  she  got  well,  but  for  as  long  as  six  months  after- 
ward «he  still  experienced  some  pain  in  coughing,  which,  howcx'cr,  was  no 
longer  limited  lo  one  spot  and  extended  ns  high  as  the  sliouldcr.  She  alito 
»i4l  iliai  she  sometimes  felt  (tain  in  the  side  toward  night  when  >be  wai 
fatigued,  and  that  change*  of  weather  teemed  to  increase  it.  1  suppose 
that  the  fracture  of  a  rib  in  coughing  happens  very  rarely  indeed.  In  a^ 
lecture  reported  in  the  "Lancet"  for  i88»,  Mr.  Marshall  relates  iliecaae  of  a 
iroraan,  aged  thirty-five,  who  in  the  Kvere  weather  of  the  spring  of  i88i, 
owing  TO  exposure  to  draughts,  cnught  cold,  shivered,  and  was  attacked  fint 
with  pain  in  ihe  left  side  and  then,  a  month  later,  with  equally  severe  pain 
in  the  right  side.  In  the  previous  year  she  had  had  acute  rheuinaiism,  and 
this  had  also  been  attended  with  pains  in  each  side  alternately.  Her  cax 
was  regarded  as  neuralgic,  and  powerful  n-tnedtcs  were  admi'nisiered,  but 
with  only  temporary  benefit.  Al  tcngih  she  came  lo  Mr.  Marshall,  who 
found  two  lirm  oblong  swellings,  one  along  the  lower  border  of  the  right 
fifth  rib,  and  the  other  at  a  corresponding  spot  upon  the  eighth  rib.  When 
they  were  pressed  upon  she  experienced  very  acute  i«in  shooting  through  to 
her  back.  They  gradually  softened  into  atsces^ts  and  were  opened,  when 
parts  of  each  rib  were  found  to  be  eroded  and  wftcned.  l/'lliinjitdy  some 
pieces  of  dead  bone  came  away  and  >he  did  perfectly  well,  la  aooiliei 
iitstancc,  also  recorded  by  Mr.  hlarsliall,  an  abbess  evidently  connected 
with  disease  of  a  nb,  arose  in  a  |iatieni  who  had  phthisis.  SyphiJiuc 
periostitis  is  another  affection  that  mu^t  be  Iwme  in  mind,  although  it  is 
much  less  common  in  the  caseoftherib«  than  of  the  sternum.  Hr.  Marshall 
speaks  of  it  «s  occurring  ncaily  always  in  women. 

Methods  of  PKrstCAt.  ExAMiifATioN  of  the  Ck^^st. — Even  now,  when 
more  than  half  a  century  has  pa.-i«ed  since  the  introduction  of  pcrcunian 
and  auscultation  into  England,  the  hl-uor^'  of  the  discovery  of  these  method) 
of  diagnosis  is  full  of  interest.  For  one  cannot  help  feeling  thjit,  besides 
directly  revolutionizing  the  then  existing  knowledge  of  diseases  of  the  chCM, 
they  also  gave  so  powerful  an  im|>i]lw  to  the  scientific  spirit  among  medical 
men  that  they  h.-ive  indirectly  brought  about  changes  Katcely  less  irapotiaiit 
in  every  other  dejtartment  of  medicine. 

I.  Perciission. — ^This  method  was  diKcoveied  in  the  middle  of  the  lui 
century  by  an  Austrian  physician,  AucnbrUggcr,  who  published  in  1761 
his  '*Invcnium  novum  ex  pcrcuHione  thoracis  humani  abanisos  interui 
pectoris  morbot  deti^ndi."  Thi.i  method,  however,  seems  to  have  been 
adopted  by  Stoll  alone  among  con[em|x>rary  physicians  of  eminence,  atid 
it  had  posed  into  complete  oblivion  when  Corvisarl,  in  180S,  brought  mt 
in  Paris  a  translation  of  AucnbrUgger's  work,  with  commentaries  tA  his 
own,  based  upon  extensive  practice  at  the  Chartli.  Into  this  country-  tt  was 
introduced  in  1815  by  Sir  John  Forbes,  then  pfayskian  to  the  Chichesttr 
Dispensary. 

The  way  in  which  Auenbrilggcr  performed  perctissioit  was  by  striking  the 
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with  ihc  fingert  "broughi  cloM  logelhrr  nnd  stretched  out  straight." 
directed  that  a  gloirc  of  unpolished  leather  should  be  worn,  and  that 
the  patient  should  be  clothed  in  «  shirt  drawn  tightly  aver  ihc  chest.  Even 
now  the  whole  of  the  fingers  of  one  hand  arc  soraciimcs  used  when  one 
vkhes  to  ascertain  broadly  what  is  Ihc  stateof  the  backs  of  the  lungs,  but  for 
the  finer  objects  of  percii^ion  siich  a  procedure  is  altogether  inadequate.  In 
iSiS,  Piorry,  who  was  himself  afterward  physician  in  the  Chariti!  at  Paris, 
published  a  work  upon  what  he  tcmicd  "  mcdi^ie  jjcrcussion."  This  he 
descHlied  as  consisting  in  the  use  of  a  thin  plate  of  ivory,  called  Aplftsimfire, 
to  be  held  by  the  left  hand  in  contact  with  the  surface  of  the  chest,  while  a 
gentle  blow  is  given  to  it  with  the  tip  of  the  right  forefinger,  or  with  the 
ti]M  of  the  fore  and  middle  fingers.  Since  that  time  a  hammer,  which  U 
known  as  a  pletsor,  has  also  been  introduced,  and  on  the  Continent  these 
tnstnimenis  are  employed  more  or  less  generally,  and  in  England  sometimes 
for  class  leaching.  But  in  this  country  the  usual  practice  is  to  simplify 
Piotry's  method  by  using  the  left  forefinger  in  the  place  of  a  plessimeter.  It 
is  curious  that  in  his  original  work  Piorry  himself  speaks  of  that  plan  as 
having  l>cen  already  adopted  by  certain  English  and  American  physicians 
who  had  attended  his  lectures. 

It  must  not  be  supposed  that  percussion  in  this  simple  form  is  very  easy, 
n  the  contrary,  a  great  deal  of  practice  is  necessary  to  enable  one  to  obtain 
ith  certainly  correct  results.  1  find  in  the  wards  thai  clinical  clerks  commonly 
nltnue  to  make  blunders  in  percuwing  long  after  they  have  mastered  the 
dilltctillies  of  auscultation.  It  is  very  importani  that  the  blow  should  conte 
from  the  wrisl,  that  ii  should  be  sharp  and  sudden,  so  as  not  to  damp  the 
aound  which  is  produced,  and  that  Ihc  lingers  at  the  momeni  of  striking 
should  be  as  nearly  vertical  as  possible.  The  amount  of  force  thai  should  be 
employed,  and  ihccKtcnl  to  which  the  finger  should  be  raised  before  striking, 
vary  with  the  thickness  of  the  soft  tissues  over  the  part  of  the  chest  which  is 
to  be  struck,  and  I  think  that  ever)-  physician,  even  without  being  aware  of 
il,  modifies  his  manner  of  percussing  in  difiercot  patients  and  upon  difTerenl 
regions  of  the  chest  according  to  wtuil  experience  has  taught  him  to  Ik  nec< 
essary  in  order  to  elicit  the  best  possible  sound  under  various  conditions.  As 
a  rule,  perciruiion  can  be  practiced  by  a  skilled  observer  without  cauiing  an^ 
tensatHM  that  is  complained  of  by  the  patient  as  being  painful,  but  in  deli- 
cate women,  and  even  in  some  very  thin  men,  the  sternum  and  the  ribi  may 
be  so  eaquiMtely  tender  that  a  satisfactory  sound  can  be  elicited  only  with 
very  great  difficulty.  Sometimes  cough  is  excited  by  every  attempt  at  per- 
cutston,  and  a  forcible  blow  may  even  lead  to  blood  spitting,  so  that  it  is 
wi<c-  to  abstain  as  far  as  posdble  from  this  method  uf  physical  examination 
when  there  has  been  recent  hemorrhage  from  the  lung. 

It  must  not  be  supposed  that  in  diflcrent  pcrson.s  one  can  alwa>'s  elicit  the 
same  sound  by  [Nrrcussion  of  the  chest,  if  the  oivans  are  healthy ;  nor, 
again,  that  the  sound  ought  to  be  the  same  over  different  piris  of  the  chest 
of  any  one  individual.  But,  in  health,  the  range  of  possible  sounds  is  al- 
most limited  to  a  simple  series.  One  extreme  is  heard  wherealhick  mast  of 
solid  tismc  lies  behind  the  ribs,  as  over  the  centre  of  the  heart  ju!<t  below  the 
fourth  left  rib,  or  over  the  liver  at  about  the  right  seventh  and  eighth  ribs. 
This  sound  it  said  to  be  "  dull."  The  other  extreme  is  heard  where  the 
rilts  cover  a  thick  substance  of  lung,  as  in  front  below  the  clavicles  or 
behind  below  the  sca|iul«.  This  sound  is  commooly  called  "clear"  or 
"resonant."  Both  sounds  are  difficult  to  describe  satisfactorily,  but  they 
are  eoxily  recogniied  in  practice.  With  regard  to  the  names  for  them  it  is 
important  to  bear  in  mind  that  "  resonance  on  percussion  "  mean»  altogether 
a  different  thing  from  what  is  called  rttenante  in  works  on  acouiticx.  Such 
uduiical  and  conventional  way  of  using  the  term  would,  no  doubt,  have 


864 


PERCUSSION. 


been  belter  avoided,  since  i(  is  apt  to  engender  confusion ;  but  in  EngM 
it  has  been  universal,  and  I  <lo  not  know  of  any  good  substitute, 
twcen  the  extremes  of  dullness  and  resonance,  there  are  all  gnulatio: 
for  which  the  expresiions  "  partial  dullness,"  "  incomplete  resonxnce, 
"  niufflc^d  reM>nance"  ace  employed.  Tlicsc  varieties  of  percission  soun 
are  heard  at  the  borders  of  a  resonant  or  dull  area,  especially  where  t 
lung  overlaps  a  solid  organ  by  a.  thin  edge.  At  such  points  one  oblain.i  man 
dilTerent  sounds  according  to  the  amount  of  force  used  in  striking.  A  Renil 
blow  elicits  sound  only  from  the  parts  immediately  below  the  spot  which  i 
siragk ;  a  more  forcible  blow  affects  deeper  parts  as  well.  Tlim  it  i«  tms 
lospeakof  "superficial"  and  of  "deep  percussion."  But  it  mit.st  ben 
membered  that  in  "deep  percussion  "  the  sound  is  also  modifted  b^  tb 
structures  which  are  adjacent  laterally,  and  (as  I  think)  in  this  jiorticula 
manner,  that  a  resonant  area  interferes  with  the  sound  yielded  by  a  dull  are 
on  forcible  percussion,  but  not  that  a  dull  area  interferes  with  the  scmm 
yielded  by  a  resonant  area.  For  example,  by  "  deep  percu.<inon  "  over  lb 
heart  one  can  oi^en  elicit  a  more  or  less  resonai\t  sound  even  when  no  Iurj 
covers  the  heart.  But  on  deep  percussion  over  the  lung  it  would  not  b 
possible  to  detect  any  degree  of  dullness,  however  slight,  as  tl>e  result  of  th 
presence  of  the  heart  or  of  the  liver  by  the  side  of  the  lung.  When  a  M^n 
organ  is  overlapped  by  lung,  it  is  often  essential  to  employ  deep  itcrctissioi 
as  the  only  means  of  detecting  the  distance  to  which  the  solid  organ  extends 
Bui  under  other  circunutances  superficial  percussion  should  be  used  whci 
the  object  is  to  map  out  the  relative  positions  of  the  viscera.  It  b  olhei 
wise  when  one  wishes  to  determine  ihe  presence  or  absence  of  disease  of  Ihi 
pulmonary  tissue.  In  such  cases  one  has  to  ascertain  by  repealed  trial 
what  amount  of  force  is  necessary  to  bring  out  an  altered  percussion  sown 
must  distinctly. 

As  a  rule,  it  is  by  comparing  Ihe  two  udes  of  Ihe  chest  together  in  lli 
person  under  examination,  rather  than  by  an  alMotute  standard,  that  on 
Judges  of  the  results  obtained  by  percussion.  But  if  both  sides  are  diwascd 
this  method  may  altogether  bil.  And  even  when  only  one  side  is  discasr 
it  is  neccsiary  to  have  some  kind  of  standard,  since  witlwut  ti  one  coul 
not  lell,  by  percussion  alone,  on  which  side  the  disease  lay.  Now,  I  har 
already  remarked  thai  in  health  the  percussion  sound  is  different  in  ijlffcren 
individuals.  The  thinner  a  man  is,  the  more  "  resonant  "  hi.s  chest  is  likel] 
to  be ;  in  thick  set,  very  muscular,  or  very  fat  persons  it  is  ^mclitncs  by  u 
means  easy  to  elicit  a  clear  sound  anywhere,  innicularly  over  the  backs  0 
the  lungs.  The  differences  in  percussion  sound  at  different  jiarts  of  the  cha 
in  health  depends  upon  obvious  anatomical  conditions,  Init  they  nevcrthcles 
require  careful  study  in  actual  practice.  In  front  the  sound  is  modified  b] 
the  position  of  the  liver  and  of  tlie  heart  on  the  right  and  left  sides  respcC' 
tively;  and  immediately  beneath  the  clavicles  it  ii  more  resonant  neartiM 
steroam  than  it  is  further  outward.  Behind,  in  the  supra-srapalax  regioo* 
one  sometimes  has  to  use  a  good  deal  of  force  in  order  to  elicit  anything  bu 
a  dull  sound  -,  and  even  between  the  scajwlae  Ihe  sound  generally  bcronxi 
gradually  more  resonant  as  one  passes  downward.  Betuw  the  scaputn  tlu 
sound  is  generally  not  ver}>  much  less  clear  than  tn  front ;  the  resonant  are) 
is  on  the  left  side  slightly  larger  than  on  the  right  side,  extending  abi>tit  a 
finger's  breadth  lower.  While  Ihe  back  is  l>eing  petcuued  the  patient  should 
have  his  shoulders  drawn  forward  as  much  an  {KKoible,  crossing  his  arms  ore) 
the  chest. 

In  a  former  paragraph  I  spoke  of  the  variations  of  the  percuHiion  sottod 
ID  health  as  being  aimast  limited  to  a  simple  series.  Tlie  iiuallfication  wtf 
necessary  for  two  reasons,  i.  When  the  blow  is  stnick  upon  the  clavicle 
or  the  stcroum  or  upon  one  of  the  ribs  or  rib  cartilages,  a  high-pitched  tone 
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I  added  lo  the  lound,  giving  it  what  is  (enned  «n  "  osteal "  character,  a. 
a  a  very  young  child,  expecully  when  it  is  screaming,  one  soroclicnes  elicits 
rhit  will  [iTMentljr  be  d«M:ribcd  as  a  "  cnickcd-pot  sound." 

Wiih  regard  lo  the  theoretical  inicrprciaiion  of  ihe  sounds  generated  hy 
ncuMton  there  hare  been  great  dilTerimccs  of  opinion.  Even  now  scarcely 
ly  twowritenseem  to  express  the  saroc  views.     Nothing  is  more  confuting 

U)  to  read  in  succosion  three  or  four  works,  and  to  attempt  to  comjiare 

gelber  the  uatenienis  contained  in  Ihcin,  even  as  to  some  matters  of  fact, 

ch  »  the  pilch  of  particular  sounds,  etc.  And  the  variations  in  nomen- 
etature  ate  alnolutely  bewildering.  Dr.  Walshc  insists  that  the  use  of  the 
'dull  "and  "resonant,"  or  "clear,"  is  inaccurate,  because  they  repre- 
ent  conditions  which,  instead  of  being  "simple,  are  in  reality  nudu  up  of 
rveral  elements,  capable  of  separate  aiuklyscs;"  and,  of  courvc,  it  tsinte  thai 
ritert  on  acoustics,  in  enumerating  the  properties  of  sound,  allude  lo  n» 
uch  dtxtinction.   But  in  my  judf  meni  the  analysis  which  Dr.  WaUhe  himself 

.  attempted  thron-s  but  little  light  on  the  subject.     The  view  which  to  me 

j}pear%  the  moat  satiifactor)' — if  I  may  assume  its  theoretical  accuracy,  as  to 

rhich  I  am  not  competent  to  express  an  opinion — a  that  enunciated  by  Dr. 

See.     He  declares  that  the  terms  in  question  are  perfectly  capable  of  »cien- 

)(ic  defmitiun.     According  to  him,  dullness  roKUii  absenee  if  tone ;  a  |)art 

,  dull  when  the  sound  which  it  yields  on  percussion  is  a  mere  noise,  without 

ly  regulaf  suecei&iun  of  impulses  such  as  constitutes  tone.     On  the  other 

ind,  varying  degrees  of  clearness  or  resonance  correspond  with  the  admix- 

lire,  in  dilTercnt  proporlions,  of  noises  and  tono.     No  perctiHiion  note  is 

rer  perfectly  {'ure;  and  thus  beyond  the  "resonance"  yielded  by  the 

iltliy  chest  of  even  the  thinnest  person,  tliere  ate  "hyper-resonant" 
Dunds  which  may  accompany  certain  diseases. 

Aiwiber  question  upon  which  writers  differ  is  as  to  the  seat  of  the  vibrations 
■tsing  the  tone  which  is  elicited  hy  percussion  over  the  healthy  chest.  Dr. 
Jcc  refers  this  tone  to  the  middle-sixed  and  largeNt  bronchiii ;  following 
Vinirich,  he  thinkx  that  the  pulmonar}'  vesicles  and  the  bronchioles  arc 
SDuJl  to  vteld  it.  But  it  certainly  utems  to  lie  a  great  obstacle  in 
way  of  the  acceptance  of  that  view  that  in  bronchitis  resonance  is 
■\A.otD,  if  ever,  impaired,  however  completely  the  luben  become  lillcd  up 
rith  pus  or  mucus.  I  suppooc  that  Dr.  Gee  would  attribute  the  itt>ise  or 
el«»  part  of  every  percuaion  sound  to  the  thonicic  walU,  seeing  that  its 

nount,  in  pro|>oriion  to  that  of  the  tone,  varies  with  their  thickness  and 
rith  the  extent  to  which  they  are  loaded  with  fat.  Now,  Dr.  Brislowe 
dicves  thai  Ihe  whole  of  the  sound  is  "  mainly  due  to  the  vibration  of  tl»c 

gracic  walb  alone."  He  a.-aumes  that  "so  much  of  each  half  of  the 
borax  aj«  l>oundi  hmg  tismie  vit>rates  bell-like  when  any  part  of  that  half  is 
truck,  and  that  the  impure  mtixical  sound  which  i.t  elicited  compri<irs  a 
mdamental  tone  due  lo  the  vibration  of  the  whole  or  a  large  portion 
sf  the  side,  and  harmonic  tones  due  to  the  vibration  of  aliquot  jiarts  of 
It  ix  a  strong  argument  in  favor  of  this  doctrine  that  deformity  of  the 
!test,  without  any  ap|iarenl  thickening  of  the  parietet,  may  give  rise  to  ab- 
alute  dullness  on  |>ercus»on,  notwiih^ianding  that  the  lung  beneath  i:^  quite 
e*l(hy.  When  there  is  laleml  cur%ature  of  the  spine,  for  example,  the 
aundcd  projection  formed  by  the  ribs  on  one  side  of  the  back  generally,  if 
Dot  alwB)),  yields  a  dull  Kound.  Anuther  argument  is  afforded  by  a  peculiar 
Iteration  in  the  percatsion  sound  beneath  the  clavicle,  observed  when  a 
Ertain  quantity  of  Huid  is  eCTused  into  the  lower  part  of  the  corrrq>onding 
pleural  cavity.  This  is  a  matter  which  I  shall  have  to  discuss  elsewhere. 
W   I  may  say  at  once  that  no  explanation  with  which  I  am  acquainted 

ems  to  inc  so  stisfaclory  at  that  suggested   by  Dr.  nristowe,  namely, 

It  the  vibrating  area  is  diminished,  and  that  conMquenily  it   yields  a, 
55 
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fundamental  lone  wliidi  is  raised  in  pitch.  Now,  the  nibcbvicolar 
cti»ion  sound  is  not  affected  in  the  same  way  when  there  m  pneumonia 
of  the  lover  lobe  of  ihe  hinj;.  One  must  therefore  asMtine,  if  one  adopts 
Dr.  Brtstowe's  view,  that  hepaiixation  of  the  lung,  notwithntandinj;  thai  it 
given  rise  to  n  more  or  k»  dull  sound  when  pereiasion  ii  made  directly 
over  it,  docs  not,  like  i^leural  effudon,  completely  damp  the  vibralioo 
of  the  corresponding  part  of  the  chesl  wall  and  prevent  it  from  joining  with 
the  rest  of  the  side  m  emitting  a  lone  when  a  distant  part  k  struck.  One 
point  in  which  I  cannot  a^ree  with  Dr.  Bristowe  i.s  hit  rejection  of  the 
diMinction  between  " superficial "  and  "deep"  pcrcusiion.  He  evidentU- 
think^  that  hi-t  diirtrine  U  ineom^iatihle  with  the  adminton  that  a  |ierctu&ion 
sound  can  in  any  way  be  inodifml  by  the  presence  of  solii]  matter  within  the 
chest,  except  in  so  far  as  it  is  in  direct  contact  with  the  inner  surf>icc  of  the 
chest  wall.  Hut  about  the  reality  of  this  distinction  there  ii,  1  think,  no 
doubt  whatever. 

1  have  already  spoken  of  Ihe  chest  as  being  someiiines  hyftrrtsonanl ;  but 
have  abstained  from  luing  the  term  tymfamtit,  which  has  often  been  em- 
ployed as  meaning  the  ume  thing.  Originally,  a  percussion  sound  waa 
called  tympanitic,  when  it  was  such  ax  woiilu  tw  yielded  by  an  al>domcn  tn 
which  the  intestines  are  distended  with  gas;  fur  tympanites  Iuls,  since  before 
the  daj's  of  Ccisus  been  a  name  for  that  condition.  And,  as  a  matter  of 
fact,  the  sound  gener^iled  by  periiiSMiin  over  an  emphysematous  (or  over- 
di^ended)  lung,  when  the  chest  wallsare  rounded  and  thin,  often  a)>proaches, 
if  it  docs  not  nctiully  rea<:h,  a  tymjnnilic  <]uality.  But  there  are  other  cjucx 
in  which  a  tympanitic  i*  6m  from  being  tdenliral  with  a  merely  hy]icr-re»o- 
nam  pcrcUBfion  .wund.  We  tKiw  reaih  a  piiint  which  has  l>een  a  stumbling 
block  to  all  writers  on  jKrcussion,  anil  aliotit  which  I  .ilwayi  myself  felt  the 
greaitsl  difficulty,  until  I  carefully  read  Dr.  Gee's  work.  Wc  have  >eco 
that,  according  to  ihi*  writer,  duUufis  means  an  absence  of  the  tone  which 
wutiid  be  yielded  by  percussion  o^-er  healthy  lung,  the  sound  which  a 
generated  being  a  mere  confused  noimi.  Hitherto  I  have  scarcely  alluded 
to  the/i'/cA  of  this  tone;  within  certain  limits  it  varies  in  dtfTerent  indi- 
viduals. But  here  comes  Ihe  |>oint  which  .seems  to  me  to  be  essentia)  to  a 
right  undcTManding  of  the  matter.  It  is  obvious  thai  the  absence  of  the 
tone  yielded  by  percussion  oxvx  the  healthy  chest  is  by  no  means  incom- 
patible  with  the  presence  of  other  tones  having  a  dilTerent  ongin.  Thus, 
although  dullness  and  hy|>er-resonanccareat  opposite  ends  of  the  scale,  it  ti 
quite  possible  for  a  xound  to  be  at  the  tame  time  dull  and  tympanitic,  if* 
liesidi-s  the  toneless  noise  yielded  by  chest  walls  when  there  is  solid  mailer 
beneath,  it  contains  a  tone  due  to  the  viliration  of  some  fMirt  of  these 
structures,  or  of  air  in  a  space  within  the  chest.  I  do  noi  go  iriih  Dr. 
Brisiowe  when  he  assumes  that  in  a  cmk  of  pneumothorax,  or  when  the  lung 
is  excavated  into  vomirie,  the  tones  contained  in  the  sound  elicited  on  pei- 
cuision  over  the  afTccted  jart  are  still  dtie  to  the  vibration  of  Ihe  ihor^K 
parictes  alone.  It  seems  to  me  that  they  may  fairly  l>e  referred  to  the  vibra- 
tions of  the  air,  and  of  the  walls  of  the  si>ace  in  whidi  it  is  cnnfincd.  Now, 
Dr.  Gee  clo-wfiei  iiernusion  sounds  conlainingadvcntiliouMtanc-*^  as  follows, 
according  to  their  pitch.  Those  which  ate  highest  pitclied  he  tertns  Otteai, 
because  ihcy  are  yielded  by  the  hard,  solid  tismes,  cartilage,  and  bone,  ai 
has  already  been  mentioned.  Those  which  are  somewhat  lower  be  tcrmi 
Tra(haai  or  '/'u/ia/ar,  Ijcing  more  or  tes»  like  the  note  yielded  by  the  trachea 
when  the  mouth  is  a  little  o|>en.  Ix>wer  still  are  tone*  which  he  proposes  la 
call  Sutiymfanitie ;  they  are  such  as  are  usually  yielded  by  jiercusMon  over 
healthy  lungs  in  their  natural  stale  of  distention.  The  lowest  pitched  tODa 
of  all  ore  the  TymJ>amtie. 

I   bavc  still  to  mention  ccrtiin  modificalioDS  of  the  pcrcttsion  sound 
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'whkh  are  noticed  under  siKcial  circtimstanc«s ;  ihey  are  (i)  the  "metallic 

■ring"  or  "amphoric  nole,  '  and  (a)  the  "cracked-poi  sound"  or  iriiil  dt 

pN  fili.     The  mtlallic  ring  i.s  descril»ed  by  Dr.  Gte  as  continuing  in  an 

"overtone,  enisling  either  ajxart  and  alone,  or  as  a  harmonic  .luperinlded  to 

the  fimdamenUl  tone,  which  iUielf  aiay  either  be  clear  or  mtiftled."     It  is 

commonly  heard  when  percussion  i*  made  over  a  ilomach  dixtended  with  air. 

It  may,  abo,  be  elicited  by  giving  a  Khar))  filli[)  to  the  cheek  when  it  is  blown 

out  to  H  certain  poinl.     The  (raektd-pol  saiuui  a  exactly  like  the  chinking 

of  coins,  or  the  xoiind  produced  by  cfaspiiiK  the  handit  lousely  together  and 

Unking  them  upon  the  knee.     I  am  dixpowed  to  believe  that  it  always  depends 

Lupon  the  i>ryinilsiiin  of  air  out  of  a  sjiace  through  a  more  or  lex*  narrow 

l.o|)coing.     It  was  originally  noticed  by,  and  received  the  name  of  bmif  Jt 

I  p^  flu  from,  Loenncc. 

Lastly,  it  muKt  be  »Lated  that,  beside*  the  sound  which  is  yielded  by 
percuaion  and  which  w  audible  to  by^tandera  a»  well  as  to  the  person  who 
percu*»cii,  he  is  himself  conscious  of  difference*  in  the  degree  of  resistance 
offered  to  his  lingef«.  and  that  thi%  i»  often  of  considerable  assistance  in 
enabling  him  to  draw  correct  InfercnceK  from  his  otwen'ations. 

.\s  to  the  practical  significance  of  the  various  mudifK^tions  of  sound 
elicited  by  percussion  of  the  thorax,  it  is  not  neci^Kiry  for  me  to  say  much 
in  this  {>lace,  since  whatever  remarks  I  might  make  would  nccrssaril)-  have 
to  be  rc|}cau-d  elsewhere,  when  t  come  to  discuw  the  viirious  diseases  of  the 
lung  and  of  the  pleura.  But  I  may  point  out.  in  general,  that  dullness  oa 
percussion  may  mean  either  of  two  things:  (t)  consolidation  of  the  pulmo- 
nary tissue,  which  may  itself  be  due  to  several  different  causes ;  (a)  com- 
pression of  it  by  Riiid  or  by  some  adjacent  organ  enlarged.  .\s  a  rule,  the 
abgnosis  between  these  various  conditions  it  mainly  b.xscd  upon  other 
considerations,  independent  of  pcrcumion.  But  the  dullness  resulting  from 
the  presence  of  liquid  in  the  pleura  has  the  peculiarity  of  being  more 
complete  or  absoUite  llian  that  which  arises  in  almoM  any  other  way  ;  and 
the  scum;  of  resistance  is  aUo  far  greater,  especially  when  the  quantity  of 
liquid  is  large.  A  clear  tympanitic  sound,  if  it  be  too  well  marked  to  be 
due  to  emphysema  of  the  lung,  can  hardly  depend  upon  anything  except 
the  presence  of  air  in  tlie  pleural  cavity,  though  it  is,  perhaps,  right  to 
allude  to  another  very  rare  affection,  namely,  diaphragmatic  hernia,  with 
escape  of  the  stomach  through  the  diaphragm  into  the  chest.  The  various 
combinations  of  dullness  with  tympanitic,  subiympanitic,  tracheal,  and  osteal 
tones  are  met  with  chiefly  when  there  are  cavities  or  vomica  in  a  pan  of 
the  lung  which  is  separated  from  the  surface  by  a  thickened  and  adherent 
pleura  or  by  a  layer  of  cooMilidaicd  pulmonary  tiraue,  or  when  air  is  present 
in  a  pleural  cavity  of  which  the  walls  are  mduraied.  The  significance  of 
the  metallic  ring  and  of  the  cracked-pot  sound  will  have  to  be  fully  con- 
sidered elsewhere. 

This  will  be  the  most  convenient  place  for  me  to  mention  an  effect  of 
"immediate"  percussion,  which  is  not  infrequently  seen  in  emaciated  per- 
sons, namely,  the  production  of  contractions  in  muscles  which  receive  the 
blow,  especially  in  the  |)cctoralis  major.  A  rounded  knot  rises  up  at  the 
spot  which  is  struck,  and  from  this  a  smaller  ridge  spreads  away,  wave-like, 
along  the  fibres  toward  each  of  their  ends.  This  '■  tdio-muscular  contraction  " 
has  been  supposed  to  be  characlcrislic  of  phthisis.  But  the  fact  is  tliat  it 
I  occurs  in  wasting  diseases  generally. 

AuscuLTATiox. — Dr.  Gee  points  out,  and  it  is  a  very  interesting  fact,  that 
bU,  a  still  more  important  method  of  ]>hysical  examination  than  percussiofl, 
^arose  directly  out  of  Corvisarl's  researches.     Among  those  who  followed  the 
practice  of  that  professor  at  the  Paris  Charity  were  two  friends,  Bayle  and 
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Lacnnec.  In  endeavoring  to  distinguish  between  active  »nd  passive  cnUt 
ment  of  the  hearc  when  percussion  showed  its  siie  to  be  incn.'jrac'd,  they 
were  in  the  habit  of  carefully  observing  the  chsracier  of  iu  impubc ;  and 
they  l>ecan)e  accustomed  to  apply  the  ear  to  the  cardiac  region  for  this 
piirjHise  rather  than  the  hand.  One  day  Ijicnnec  was  consulted  by  a  young 
woiti^n  who  had  the  general  si>inptoms  of  disease  of  the  heart,  but  in  wbotn, 
a.1  she  was  fat,  he  wa&  unable  to  feel  the  impulse  satisfactorily.  For  reasons 
of  delicacy,  he  was  hesitating  to  put  his  hand  to  her  chest,  when  he  remem- 
bered the  fact,  that  by  applying  the  ear  to  one  end  of  a  plank  one  can  hear 
(he  scratch  of  a  pin  at  ihc  other  end.  So  he  look  a  quire  of  paper  and 
rolled  it  very  tight.  And  then,  placing  one  end  on  the  pnccordial  region, 
and  leaning  his  ear  on  tbe  other  end,  he  foynd,  to  his  surprise  and  pleamre, 
that  he  could  actually  hear  the  beating  of  the  heart  more  plainly  than  when 
the  ear  was  in  immcdiale  contact  with  the  thoracic  nail.  He  soon  l>cgan 
to  employ  the  new  method  of  investigation,  nhich  he  termed  I' auKuUatipn 
mtdiaU,  in  phthisis  and  in  other  pulmonary  diseases,  read  a  memoir  on  the 
subject  in  t8i8,  and  published  a  work  in  the  following  year.  In  1826  he 
died  at  the  age  of  forty-five,  having  worked  out  the  subject,  so  far  as  concerns 
lung  aflcctions,  in  such  a  way  that  there  has  been  very  little  for  later  observeni 
to  do,  It  is  remarkable  thai  of  the  very  few  references  to  sounds  heard  by 
listening  over  the  chest  which  have  been  traced  in  medical  writings  of  an 
earlier  date,  two  are  in  the  works  of  Hippocrates,  the  father  of  medicine ; 
namcty.  the  well-known  allusions  to  the  Iciiihcr  sound  of  pleural  friction  and 
to  succussion  splash,  llie  only  other  notice  of  any  sound  produced  in  the 
lung  is,  according  to  Dr.  Gee,  one  relating  to  pneumonic  crepitation,  in  ran 
Swicten's  "Commeniaries,"  published  in  1774, 

The  Stetheuiffe. — In  examining  the  bocks  of  the  lungs,  we  still  sometimes 
apply  the  ear  directly  to  the  surfarc  of  the  chest,  or  rather  so  that  only  a 
towel  or  the  pnlienl's  night  dres,s  separates  one's  ear  from  his  skin.  In  this 
way  one  can  rapidly  judge  of  the  slate  of  a  large  part  of  each  lung  ;  and  it 
is  often  more  convenient  than  using  an  instnmienl  when  the  person  is  very 
ill  and  has  to  be  li^cd  up  in  bed  by  attendants.  But  in  all  other  cases  we 
employ  some  form  of  stethoscope.  That  which  was  originally  designed  by 
Lacnncc  has  long  ago  been  dinardcd ;  it  was  of  a  clumsy  shape  and  need- 
lessly elaborate  in  coniiiruction.  What  is  now  used  is  generally  a  light 
hollow  stem  of  wood  or  metal,  having  a  Sat  ear  piece  at  one  end  and  spread 
out  into  a  concavity  at  the  other  end,  which  is  placed  upon  tbe  spot  to  be 
examined.  In  applying  it,  one  must  be  careful  not  to  hurt  the  patient  by 
pressing  too  hard  or  by  bearing  unevenly  upon  one  side  of  the  rim  of  the 
concavity.  The  ear  murt  always  be  moved  to  the  stethoscope  and  not  the 
stethoscope  to  the  ear.  Recently,  it  has  become  the  tashion  to  employ 
a  slctho>co[>e  with  a  flexible  stem  and  with  two  long  metal  and  ivory  ear 
pieces,  one  of  which  is  introduced  into  the  meatus  of  each  car,  and  is  held 
in  position  by  an  elastic  band.  To  the  use  of  this  binaural  stcthosco]w.  as 
il  is  called,  every  one  should  accustom  himself,  because  of  the  facility  with 
which  the  back  and  ddes  of  the  chest  can  Iw  explored  by  it  in  persons  who 
are  loo  ill  to  fit  up.  Students,  I  find,  like  Ihe  instrument  on  account  of 
the  toudnejis  with  which  sounds  are  Imnsmiticd  through  it.  But  I  am 
not  yet  tatikfied  that  when  they  reach  the  ear  they  are  as  clear  and  distinct 
at  when  an  ordinary  stcthoxc-Opc  is  employed.  And  the  slightest  move- 
ment of  the  flexible  part  of  the  binaural  stethoscope  produces  noises  which 
are  apt  to  be  perplexing.  Whatever  form  of  stethoscope  may  be  cmplojed. 
one  must  take  care  tliat  the  |Kiiicnt's  clothes  do  not  mi  against  it  doc 
against  the  surface  of  the  chest  near  the  spot  to  which  il  is  applied.  And 
another  point  to  be  kept  in  mind  is,  that  if  the  instrument  is  placed  on  a 
part  of  a  man's  chest  where  hair  it  growing,  a  fine  crackling  sound  is  ofieo 
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Juccd  which  majr  l>e  very  like  whnl  will  be  prescoily  described  m  crepiu- 
lon.  Cutlnunn  otinvrvcs  thai  nil  diiliculiy  from  this  source  may  be  avoided 
by  wtrtting  the  surface. 

K So  far  as  the  rc6]>ini(ory  organs  arc  concerned,  the  practice  or  ausciiUft- 
iQ  falls  uodei  two  divisions,  that  of  the  breathing  and  that  of  the  voice. 
I.  Atacultation  of  Ike  Brtatking. — On  listening  over  the  lungs  of  a  healthy 
rmn.  one  h»rs  each  time  he  breathes  a  delicate,  rustling  sound.  Of 
this  no  fiinhcT  description  is  needed,  since  the  only  way  of  really  learning 
to  know  it  is  to  have  heard  it  a^ain  and  again  and  in  many  difTcrent  indi- 
viduals. It  is  commonly  called  the  "vesicular  murmur."  having  been  so 
named  when  the  idea  that  it  arose  in  the  air  cells  of  the  lung  was  accepted 
without  •(uestion.  Such  an  association  with  a  theory  which  b  disputable, 
though  (I  believe)  correct,  is,  of  course,  an  objection  to  the  term,  and  I 
have  no  doubt  thai  Dr.  Walshe  is  right  when  he  says  thai  it  has  also  often 
led  to  an  erroneous  impression  with  regard  to  the  character  of  the  sound 
itself.  Bat  there  seems  to  be  no  possibility  now  of  securing  formal  accept- 
ance for  the  name  "  pulmonary  respiration  sound,"  which  he  proposes  in  its 
place.  The  greater  p.ift  of  this  sound  accompanies  the  act  of  inspiration  ; 
expirati'jn  is  cither  altogether  noiseless  or  attended  wilh  a  much  shorter  and 
fainter  murmur,  which,  however,  is  .ilmosi  continuous  with  the  inspiratory. 
In  some  persons  the  vesicular  murmur  is  much  louder  than  in  olheri.  In 
children  it  is  particularly  loud,  so  that  when  under  morbid  conditions  an 
equally  intense  murmur  »  heard  in  an  adult  this  is  sometimes  dignified  by 
the  title  of  "  puerile  breathing."  But  in  very  thin  adults  it  is  often  scarcely 
less  loud,  even  when  all  parts  of  the  lungs  are  healthy.  On  the  other  hand, 
t]>cre  arc  some  people  in  whom  the  act  of  breathing  is  attended  with 
scarcely  any  sound,  even  when  one  tries  to  make  them  breathe  deeply,  which 
should  have  the  effect  of  exaggerating  the  vesicular  murmur.  One  must, 
Ihcreforc,  listen  over  different  parts  of  a  patient's  chest  before  one  draws 
conclusions  from  the  degree  of  loudness  of  the  murmur  at  a.  single  spot. 
It  is  naturally  louder  where  the  thoracic  waits  are  thin  than  wlicie  they  are 
co\'crcd  with  thick  muscular  masses,  and  over  the  edges  of  the  lung  it  is 
lC9s  loud  than  elsewhere ;  in  other  words,  its  intensity  in  health  is  generally 
proportionate  to  the  degree  of  resonance  on  pcicus&ion  at  various  parts  of 
the  chest. 

At  the  bases  of  the  lungs,  especially  in  persons  who  are  confined  to  !>cd, 
by  whatever  cause,  the  vesicular  murmur  is  sometimes  found  to  be  mixed 
with  a  crackling  sound,  which  may  be  mistaken  for  crepitation,  but  which 
disappears  when  the  breath  is  drawn  deeply  two  or  three  times  in  succession, 
60  that  it  must  be  due  to  slight  collapse  from  di^ase.  Of  course,  it  lias  no 
clinical  signi5cance.  On  the  other  hand,  ibcrc  are  certain  spots  at  which 
in  roost  healthy  individuals  the  bicalhing  is  attended  with  a  sound  that 
differs  from  the  vesicular  murmur.  They  arc  (i)  the  spaces  between  the 
scapulie  over  an  area  of  variable  extent,  but  somewhat  lower  in  situation  on 
the  left  side  than  on  the  right ;  (i)  the  regions  below  the  sicrno-clavicular 
joints,  especially  on  the  right  side  and  in  females  ;  (3)  over  the  spines  of 
(he  seventh  cervical  and  a  few  adjacent  vcricbnE,  extending  sometimes  a 
link  outward  toward  the  supra-scapular  region,  especially  the  right.  The 
sound  heard  over  these  parts  is  called  "  Bronchial  breathing,"  because  it  is 
transmuted  from  the  main  bronchi.  It  differs  from  the  vesicular  niuimur 
in  having  a  blowing  character,  in  the  fact  that  the  expiratory  part  of  it  is 
a  loud  as  (if  not  louder  than)  the  inspiratory,  and  in  there  being  an  interval 
or  \AVfic  between  them.  A  similar  but  louder  sound  is  heard  on  auscnlta- 
tion  over  the  trachea,  and  also  over  the  larynx,  where  it  isof  aioore  "  whiff- 
'  g  "  quality. 
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To  l>e  able,  in  practice,  to  dbtinguish  a  vesicular  muratur  rrom  bron- 
chbl  breathing  is  the  most  csKntial  step  in  auwuluiioa.  Foi  the  laiier 
sound,  with  cciiain  modifKaiioRs  of  it,  may  be  beard,  in  dJacaae,  orcrany 
pari  of  lite  cbesi,  and  constitutes  one  of  the  chief  signa  of  nearly  every 
in)]>ortant  pulmonary  aflectioD.  Id  bronchitis,  indeed,  broiK-hixl  breathing 
does  not  occur,  but  it  may  accompany  auy  disease  in  whit  h  Uic  lung  b 
either  compressed  or  consolidated,  at  boUoired  into  cavities.  In  other 
woTd«>  its  range  b  generally  conienninous  with  that  of  perciMion  duUncst 
though  the  two  pticnomena  by  no  means  neceMarity  acroni|any  one 
another  in  each  individual  case.  Tfie  roodilkations  of  bronchial  bn^atbing 
concern  its  quality.  A  blowing  character  belongs  to  tbem  alt ;  each  of  them 
consists  of  an  inspiratory  part  and  of  an  expiratory  ]nrt,  se|ianUcd  by  an 
internal.  What  distinguishes  tl>ein  is  that  the  t>lowing  MXtnd  u  more  or  lesi 
hollow.  In  its  most  extreme  form  it  resembles  the  sound  produced  by 
breathing  into  a  targe,  empty  glais  bottle ;  it  »  then  named  amph&rie.  A 
lext  marked  degree  of  the  same  quality  of  sound  is  called  taptmotis,  lic^'ause 
it  i.i  commonly  beard  over  vomi<x.  which  are  sometimes  spoken  of  if- 
caverns  in  tlie  lung.  W)en  ii  is  merely  whifling,  it  is  bv  most  writers  icmicd 
talmlar,  ;itthough  others  employ  "  tubular  breathing*'  as  a  mere  synonym 
for  "hKindiial  breathing."  It  must  be  understood  that  between  tlw^tc  («r- 
eral  miKlificaiions  of  bronchial  breathing  all  gradations  exist,  so  that  it  ix 
often  difhruli  to  know  whetlier  to  rail  a  sound  "  tubular  "  or  "  ciivcmwis," 
"  cavemouf^ "  or  "  amphoric."  But  there  are.  nevcrtliclest,  good  gnmnds  for 
maintaining,  as  far  as  pcMsible,  the  distinctions  between  tliero  ;  and  a  point 
of  some  importance  is  that  if  tubular  or  amphoric  breathing  i.i  hcird,  at 
whatever  pari  of  the  chesi,  there  can  be  no  doubl  tital  disease  jk  present, 
even  though  the  spot  should  l>e  one  in  which  "bronchial"  breathing  is 
•udtlOe  in  health. 

Willi  regard  to  the  physi<\il  causes  of  the  vesimlar  miirmnr,  of  bron- 
rhial  breathing,  and  of  its  various  modificjitidni  from  lubul.ir  up  to 
amphoric,  there  has  been  much  s|>ecubtian.  Of  late  the  tendency-  has  been 
to  apply  to  them  stri<:tly  the  theor)'  of  the  rv/nr  fluide.  Accordmg  to  this 
theor)',  a  blowing  uKind  ix  generated  whenever  a  ftuid  (whether  liquid  or 
gan)  pa.«ies  from  a  narrow  !>pace  into  a  wider  one.  Kow,  during  inspini- 
lion,  this,  condition  is  fulAlled  at  two  [mints  in  the  respiratory  tract: 
(i)  when  the  air  enters  the  trachea  from  between  the  vocal  cords;  (a)  whcB 
il  emergM  from  the  extreinily  of  each  bronchiole  into  the  ampulU  fomud 
by  the  air  «:ics  around.  On  the  other  hand,  during  expiration,  the  only 
|)oint  at  which  a  ;w'«^  BuiJt  can  be  formed  t*  at  the  upper  arifi<c  of  the 
larynx  ;  but  since  the  false  vucal  cords  form  a  lip  on  each  side,  the  resulting 
sound  shiiuld  l>e  audible  not  only  above  the  spot  at  which  it  is  formed,  but 
also  l>el»w.  Il  Is  obvious  that  these  lacts  acconi  |>erfectly  with  what 
has  been  staieil  with  regard  to  the  res|>e('tive  chararteni  of  tbc  vesicular 
murmur  and  of  the  sound  heard  on  auscultation  over  the  larger  air  [ut!;$ages. 
The  fonncr  belongs  mainly  to  the  act  of  in.ipiralion ;  tlw  lultcr  i-s  divided 
into  more  or  less  e<|ual  ]urts,  of  which  one  attends  inspiration  and  the  other 
expiration.  That  the  ve-siciilar  murmur  is  generated  somewhere  below  the 
larynx  has,  indeed,  been  demonstrated,  in  a  series  of  exjieriments  of  which 
I  gave  an  account  in  the  " Mrd.Chir.  Kfrirw"  for  July,  1873,  by  certain 
Fwnch  observers,  especially  Bergcon,  Chaiiveau,  and  Roudel.  They  col 
thtx>ugh  the  trachea  of  a  horse  and  drew  the  lower  end  of  tlie  tube  outward 
through  the  wound  in  the  skin  .so  that  nn  ^rfint  ftuidf  could  powiibly  arise  in 
it;  after  this  oiieration  they  found,  on  listening  over  the  animal's  chest, 
(hat  the  vesicular  murmur  still  remained  audible  and  that  its  intensity 
w,u  little,  if  at  all,  diminished.  On  the  other  haiid,  by  dividing  the  pncurao* 
gastric  nerves  in  another  hone,  ihcy  succeeded  in  abolishing  the  vesicular 
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Dtirmur.     The  esptanaiion  of  this  U  supposed  to  be  ihat  ihe  muiculjir  walls 

W  live  bronthioles  wtre  paralyit'd,  so  [hat  itiey  opened  inio  the  air  ud  by 

ride,  funod-shapcd  moulhs— which  would  yield  no  veine  fluide.     In  ibis 

\xA  cxperiRKcit  the  laryngeal  sounds  heard  over  ibe  trachea  are,  of  <-CHine, 

tiill  )>enisient.     The  theory  of  the  veine  fiuiJe,  however,  in  the  form  in 

which  il  in  Slated  by  Ihe  French  experimenicrs,  does  nol  account  for  the  liict 

^_Uiat  in  most  persons  expiration   Li  attended  with  a  miirmiiT,  although  a 

^■liiit   one.     Moreover,  in  pulmonary  emphysema,    the  espimory   tnunmir 

^Becomes  f;'^"'y  prolonccd  and  very  noisy,  while  the  inspiratory  murmur 

^^B    much  dimini&lied.     But  it  seems  to  me  that  these  difBi-ulties  may  l>e 

^^net  a.1  folluu-s.     It  is  a  very  slight  extension  of  the  renulu  obiiiiTie<l  b^ 

Bergeon,  in  experimenting  with  a  tube  provided  with  a  li|j  or  rim  where  it 

^MTAi  narrowed,  to  assume  that  a  Up,  at  the  orifiee  of  a  contraclinj|{  cavitjr, 

^^puuld  getier.ile  3.  rrine  fiuuie  \\\  the  cavity  \\*£\\.     Now,  in  emphysema  it  b 

^tair  to  luppoite  that  the  mouth  of  Ihe  bronchiole  projects  some  distance 

fnrwurtl  into  ihe  space  formed  by  Ihe  dilated  air  sacs  around  it ;  and  even 

tindt.-r  normal  conditions  it  may  do  so  sulHcientty  to  produce  the  ^ni  ex- 

|iirat<iry  murmur  which  is  heard  in  healthy  persons. 

The  French  observers  whose  views  I  have  been  i|uoling  suppose  bronchial 
breathing,  whether  in  health  or  in  di.^ease,  to  roiisist  of  Nound.t  generated  in 
the  larynx  and  Iransmitled  downward  with  more  or  lc«  modiRcntion  until 
ihry  nrarh  the  ear  of  cheau«'ultal(ir.  Indeed,  they  seem  lo  have  iiroved 
ihi-i  etpcrimentiUty.  A  hor>.e  was  aflertecl  with  pneumonia,  and  an  inlenie 
Mtiffie  luhaire  W3>  audible.  Cliauveau  and  Boudet  rut  through  the  trachea, 
so  as  lo  allow  air  to  enter  the  lungs  without  pawing  ihrtHigh  the  glottis, 

Knd  tbe  loupte  aX  once  disamieareil.  It  would  l>e  of  great  interest  to  obwrve 
K  tame  point  in  man.  either  in  ca-tcs  of  cut  throat  or  after  tracheotomy  ; 
III  (he  re<iuisite  eonditior^s  can  K-arrely  ever  be  satisfactorily  fulfille^l,  for, 
unlem  the  orifice  into  the  trachea  is  as  wide  as  ihc  calibre  of  the  tube 
itself,  A  TVfffi'  ftuide  may  always  be  generated,  at  le.ist  during  inspiration. 
Stolics,  however,  long  ago  |)uinCc(I  out  that  when  the  larynx  is  dtsean-d  it  is 
often  difikuli  or  impossible  lo  determine  whether  Ihe  lungs  are  or  arc  nol 
healthy.     And  il  certainly  Kem«  very  probable  that  extensive  ulreration, 

\      dcMroying  the  attachments  of  the  vocal  cords  may  prevent  the  formation 

I  of  a  teint  fluiJe  in  the  air  which  passn  the  glotli^,  and  so  render  impoviible 
Ihc  development  of  bronchial  breathing  in  diseased  lung  below. 

As  to  Ihe  question  why  laryngeal  sounds  should  W  transmitted  to  the 
surface  of  the  chest  better  when  the  lung  is  consolidated  or  coraprewed 
than  when  it  is  healthy,  there  has  been  much  discussion,  and  J  am  not  sure 
that  it  can  ei-en  now  be  answered  ()uitc  satisfactorily.  It  will  be  belter, 
however,  to  postpone  the  consideration  of  it  until  we  come  to  the  subject  of 
bronchophony.  Of  the  ■'  hollow  "  mndilitations  of  bronchial  breathing,  from 

I  tubular  to  amphoric,  all  that  need  l>c  said  in  this  place  is  that  the  more 
marked   the  hollow  quality  the  more  one  is  justified  in  avterting  lhat  a 

!  space  filled  with  air,  of  larger  sise  than  even  a  main  bronchus,  has  been 
formed  in  the  vtbstance  of  the  lung,  unlos,  indeed,  the  pleural  cavity  itself 
should  contain  air.  But  even  in  acute  pneumonia,  when  there  has  not  been 
the  slightest  destruction  of  pulmonary  tissue,  it  is  surprising  how  hollow 
the  bronchial  breathing  sometimes  is.  And  Dr,  Walshe  speaks  [xwitively  of 
having  hc:ird  sounds  to  which  he  would  assign  the  name  of  cavernous,  in 
cases,  whether  of  pneumonia  or  of  pleurisy,  in  which  there  was  no  excavi- 

^      tion  and  in  which  the  lung  was  simply  consolidated  orcomprefficd  over 

'       large  bronchial  lulies. 

Hitherto,  in  describing  the  signs  derived  from  auscultation,  I  have 
spoken  only  of  sounds  which  are  identical  with,  or  are  at  least  derived 
fcom.  those  that  can  be  heard  on  listening  over  the  healthy  lungs  or  air 
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paaage*.  But  there  arc  other  sounds  which  are  altogether  adventitious 
snd  have  no  physiological  representations.  Thus  in  pjeuriiy  a  friitien 
totuut  i«  heard,  which,  of  course,  has  its  origin  on  the  surface  of  the 
lungN;  but  as  this  is  almost,  if  not  quite,  peculiar  to  thai  di«casc,  1  may 
with  advantagje  leave  it  to  be  discustcd  hereafter.  With  regard  to  the 
remaininj;  sounds  which  are  found  vrilhin  the  lungs  thcmMrlvcs  iIktc  has 
unfortunately  been  much  confusion  of  names.  Some  writers  describe  them 
all  indifferently  as"  RAIcs"oras*'  Rhonchi,"  the  latter  term  h-sving  probably 
been  otijiiiially  intended  as  a  Latin  cquiv.ilcnt  for  the  French  term  which 
had  t>cen  introduced  by  l.acnnec.  and  which  wa.^  rendered  into  English  33 
'*  rattle  "  by  those  who  first  piontulgaicd  his  views  in  this  country.  Accord- 
ing to  this  use  of  the  i^onls  in  tiucstion,  each  of  them  is  applicable  indiffcr^ 
ently  to  two  kinds  of  sounds,  which  arc  very  unlike  one  another,  and 
which  may  be  distinguished  by  those  of  the  one  kind  being  (aiuimntui, 
whereas  those  of  the  other  kind  arc  intemtfiuJ.  and  "crackling  "  or  "  bub- 
bling" in  character.  Very  often  the  two  kinds  arc  spoken  of  as  being 
reayectivcly  "  dry  "  and  '*  moist ;  *'  but  this  is  better  avoided,  for  reasons 
which  wrilt  presently  appear.  Now,  there  is  another  meaning  of  the  term 
rhonchus,  which,  t  believe,  was  first  given  to  it  by  the  late  Dr.  Latham,  of  St. 
Bartholomew's  Hospital,  and  which  aftcmard  was  Kinctioncd  bySir  Thomas 
Watson.  In  that  sense  it  is  limited  not  merely  to  continuous  or  "dry" 
sounds,  but  to  a  single  variety  of  dry  sounds.  For  my  own  part,  I  always 
like,  as  far  as  possible,  to  have  simple  subsuntives  for  names,  and  therefore 
I  propose  to  follow  the  writers  whom  I  have  just  named  in  their  use  of  the 
term  rhetuhus,  especially  as  there  is  another  term,  n'Mus,  which  is  exactly 
applicable  to  the  only  other  sound  known  to  auscultators  which  is  certainly 
dry  in  its  origin.  Both  these  sounds  belong  mainly  to  bronchitis,  and  Iroay 
therefore  postpone  my  descriptions  of  them. 

On  the  other  hand,  if  the  two  continuous  sounds  arc  to  have  each  a 
name  of  its  own,  the  term  rile  may  fairly  be  confined  to  interr\ipicd  sounds, 
of  which,  however,  there  are  several  varielics.  They  occur  in  almost  ever_ 
disease  to  which  the  lun^  or  the  air  passages  are  liable.  They  are  geiU^ 
rally  attributed  to  the  disturbance  of  fiuid  lying  in  a  bronchial  tube,  or  tB 
a  vomica,  or  in  the  pleural  cavity,  by  air  bubbling  through  it ;  aivd  on  tlut 
account  they  are  known  as  moist  sounds.  Bui,  as  I  shall  have  occasion  to 
point  out  when  speaking  of  the  "  crepitation  "  of  acme  pneumonia,  there 
have  long  been  observers  who  have  maintained  a  dilTerent  opinion  with 
regard  to  the  origin  of  some  at  least  of  ihcse  sounds,  ascribing  them  to  the 
sudden  separation  of  surfaces  thai  had  been  in  cunioet,  just  as  one  can 
cnakc  a  scries  of  clicking  sounds  by  pulling  aw^^  ihc  lower  lip  froo>  the 
gum  Be^■eral  times  in  rapid  succession.  And  in  1871.  Traube,  in  (he 
"  BtrliH  Mtd.  Wixhtntchrift,"  applied  this  view  still  more  widely,  referring 
a  great  number  of  the  r&les  found  even  in  the  larger  tubes  to  the  momentary 
detachment  of  portions  of  viscid  murus  from  their  sides,  by  the  air  current 
pfl'^inpr  into  or  out  of  them.  It  is,  indeed,  difficult  to  conceive  that  in  «uc!i 
thti  k  fluids  as  are  ordinarily  found  in  the  air  passages  bubbles  can  be  uvade 
and  broken  with  sufficient  fretjucncy  to  account  for  the  abundant  riles  (hat 
ate  often  heard.  And,  as  Traubc  remarks,  riles  arc  often  to  be  delected  in 
eases  of  pleurisy  or  of  h>'drolhorax  when  there  is  not  the  least  reason  to 
suppose  that  any  fluid  is  present  in  the  tubes,  and  when,  therefore,  they  can 
only  be  attributed  to  the  scjiaraiion  of  the  sides  of  the  tubes  that  had  lieen 
forced  against  one  another  in  compressed  parts  of  the  lungs.  He  says  that 
he  has  several  times  determined  the  absence  of  fluid  in  such  cases  at  an 
autopsy.  A  further  point  to  which  he  draws  attention  is  that  a  Uwt  rale 
can  be  produced  by  prcssinggcntly  with  the  sicihoscope  upon  the  surface  of 
a  healthy  lung,  even  of  a  recently  kilted  animal. 
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Wintrich  has  shown  Ihaia  like  result  may  also  be  broupht  about  by  inflating 
the  collapsed  lungs  after  dc^ih.     ("  Virchow"s  Hdbli.."  Bd.  v,  Abih.  i.) 

The  usual  mode  of  classifying  riles  is  by  what  may  well  at  first  si([ht 
appear  to  be  an  arbitrary  principle,  namely,  according  to  the  impre»iion 
which  tlicy  give  as  lo  ihe  size  of  ihe  bubbles  which  might  be  concerned  in 
producing  ihcm.  or,  perhap*.  rather  of  ihe  spaces  in  which  they  are  found. 
This  distinction,  however,  of  "  fine  "  or  "  small  riles  "  from  "  coane  "  or 
"  large  rJlcs  "  is  one  which  is  in  practice  easily  drawn. 

But  there  is  another  distinction  between  different  kinds  of  r&Ies  which  U, 
I  think,  of  far  greater  imporlxnce  than  that  of  their  apiiaivnt  siie,  and 
which  dc|>ends  u|Kin  whether  the  tubes  in  which  they  are  found  are  Kir* 
rounded  by  spongy  or  by  consolidated  lung  tU&ue.  In  the  latter  case  they 
have  a  peculiar  quality  which  in  the  former  is  wantioj^,  and  which  the  ear 
easily  recognixes,  although  to  describe  it  in  wonli  in  ver^  difficult.  Perbuju 
one  might  say  that  riles  arising  when  the  lung  is  solid  differ  from  other  riles 
in  being  "bright"  or'*clear"  or  "ringing,"  But  the  name  which  is 
commonly  given  to  them  ii>  that  of  " consunating  riles,"  originally  proposed 
by  Skoda.  Nor  do  I  know  that  there  Li  any  great  objeirtion  to  the  coutmiied 
use  of  it.  eren  if  we  reject  Ihe  doctrine  that  their  peculiarities  deptrnd  upon 
toKsoiMnet  in  the  sense  to  which  the  word  Ls  strictly  limited  by  writers  on 
acoustiac  We  have  already  found  ounielves  obliged  to  employ  Ihe  term 
"  resonance,"  as  regards  the  reiulis  of  [>ertiisiion,  with  .-in  arbitrary  tech* 
nical  meaning.  And  precisely  in  the  same  way  wc  may,  per  ha  |m,  adopt  con- 
soitance  in  dealing  with  the  phenomena  of  auKcultalion.  Il  will,  of  cour>e, 
be  underitood  that  consunaiing  n'lles  are  uf^cn  a.-(tociated  with  bronchial 
breathing,  both  in  its  Mmple  form  and  in  its  "  hollow  "  modilimtiont.  They 
are  abo  as>ociated  with  a  sign  which  I  shall  dnjcrihe  a  little  further  on  as 
broitchophonv,  and  in  ^gieaking  of  which  1  shall  have  to  discuss  wmewliat 
fullv  Ihe  whole  igucslion  of  consonance. 

Not  only  doct  the  "  consonating "  ipulity  divide  r&les  into  two  well- 
defined  groups,  but  it  also  appears  to  me  lo  be  essential  lo  the  definition  of 
certain  names  which  are  in  clinical  practice  applied  to  [Ktrltrular  varieties  of 
tbem.  'V^vis  for  the  largest  rales  of  nil,  ^rgling  is  often  u«ed  sa<  a  synonym, 
but  only,  1  think,  where  Ihey  possess  the  "  consonatin^  "  quality  in  a  more 
at  less  marked  degree.  The  «me  thing  may  be  said,  if  I  am  not  mistaken, 
of  those  smaller  riles  which  arc  tcrmod  "crepitant  rales"  or  sometimes 
"  crepitations. "  Of  these  one  particular  kind  almost  (if  not  quite)  peculiar 
(o  on  early  stage  of  acute  pneumonia  is  termed _rf«c  crtpitathn.  This  sound 
will  be  di-M-ribed  eUcwherc.  and  its  origin  discussed. 

To  non-ronsonnting  rales,  »uch  as  belong  chiefly  to  bronchitis,  it  does  not 
appear  to  be  nece^ir}-  to  apply  any  spi;cial  designations.  But  it  is,  perhaps, 
worth  while  to  notice  that  the  term  "  mucous  r41c,"  which  is  now  very  gen- 
erally .iKindoncd,  was  confined  to  such  rdlcs  as,  besides  being  of  medium 
sin',  were  devoid  of  the  consonating  quality. 

The  st.tlements  made  in  the  previous  i^antgruphs  must  inevitably  appear 
per|>lcxing  to  the  tyro;  and  it  would  be  easy  to  draw  up  a  br  simpler  classifi- 
cation of  Ihe  adventitious  sounds  heard  on  auscultation  of  ihc  lungs.  But 
to  ever}'  simple  classification  that  has  yet  been  proposed  there  are  two 
inseparable  objections.  One  is  that  in  endeavoring  to  convey  to  other 
persons  definite  ideas  as  to  the  auscultatory  phenomena  observed  in  a  case 
of  pulmonary  disease,  or  in  receiving  from  ihcm  the  same  kind  of  informa- 
tion, wcarc  atoncebafHed  by  uncertainty  as  to  Ihc  sense  in  which  we  orlhey 
employ  different  terms,  unless  we  are  familiar  with  the  various  meanings 
that  are  assigned  to  Ihcm  by  practical  men.  The  other  objection  is  that  in 
studying  mnlical  literature,  as  soon  as  we  p.iss  beyond  the  scope  of  a 
■ingle  text-book,  wc  fall  into  the  gravest  mistakes  if  wc  imagine  that  the 
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langnage  used  )>jr  dilTerenl  writen  hax  alwa)-^  lb«  nine  Mine.  And,  as  for 
the  future,  all  experience  goei  to  ihow  that  if  the  mou  dislinguUhcd 
physicians  of  the  day  were  to  meet  vreek  after  week  until  ihey  adopttd  a 
unifoim  tcrminologj',  and  agreed  to  impaie  it  on  others,  nearly  every  one  of 
ihem  would  within  a  year  forget  in  his  own  practice  to  make  use  of  Jl. 

t.  Atiuutfalian  ff  ike  Vmee. — If,  while  one  is  listening  ov<.'(  the  lungs  of 
a  healthy  man,  one  tells  him  to  speak,  one  generally  hean.  an  iiukfinlte  hum- 
ming or  biiziing  noise.  In  a  woman  the  soundtt  ronie  (o  tlte  ear  much  more 
sharply,  but  «till  so  that  one  i*  una)>le  to  distinguish  t)>e  words  that  are 
Uttered-  Only  over  the  iipjier  part  of  the  inlcrKcapnlar  region  on  «ch  side 
is  there  in  some  persons  a  ^]w^e  in  whith  one  rjn  heat  the  voite clearly,  and 
in  which    the  separate  words  are   ]ier<^eivcd  almost  ss  they  are  when  one 

f>l3rc<  the  stethc>sco]>e  over  (he  larynx  and  trachea,  but,  of  course,  with  Ic 
ondncts.  Now,  in  diM^am:  the  voire  may  t>e  carried  to  anv  part  of  the  che 
thii»  di«tinrllv,  and  may  be  heard  far  more  loudly  than  is  ever  the  case  ' 
health.  i''orlnis  "  increa»:d  vocal  resonance,"  as  it  is  often  termed,  I^enni 
invented  two  name  according  to  its  degree  of  intensity.  When  the  voic 
however  distinct,  gave  the  imprenion  of  still  coming  from  a  distance, 
tpuke  of  "  bronchophony  ;  "  when  it  apjieared  as  though  it  were  fom 
within  the  ctietl  immediately  below  the  spot  at  which  the  stethoscope  was 
applied  he  used  the  term  "  l'ei*torilot|uy. "  Rronchophony,  as  a  nile,  is 
associated  with  br^mchial  or  tiihular  i)reathing  and  with  crepiiaiions. 
PectoriIoi|iiy  accompanies  cavt-rnous  or  amphoric  breath -sounds  and  gur- 
gling. In  other  word*,  bronchojihony  attend*  those  dueaites,  or  those 
*tag«x  of  disease*,  in  which  the  hmg  livnie  is  «olidifivd  or  condensed  by 
presBurc  ;  pectoriloquy  octun  chiefly  when  it  is  hollowed  out  into  a  cavity 
or  when  the  ]ileural  space  contains  air.  Now,  Laennct*  was  originally  dis- 
posed to  lay  more  stress  upon  ansci]!t:ilion  of  the  voice  than  of  the  breath- 
ing, and  pci:toril(>i|iiy  having  thi»  been  the  first-fruits  of  bU  great  diM-overy 
(for  he  did  not  introduce  the  term  br<>nchophony  until  after  the  first  edition 
of  his  work),  it  i*  not  surprising,  as  Dr.  Gee  remarks,  tliat  I»e  always  HuRg 
to  this  sign  with  {>etiiliar  affection.  It  accordingly  became  hi*  oi>ject 
define  it  in  such  a  way  (h.tt  it  should  beiomean  unerring  indication  ofl 
vomic4i.     For  this  purpose  he  added  to  the  chanclers  of  wlut  he  tenr 

Scrfect  pectorilu({iiy  that  of  being  limited  to  a  very  small  part  of  live  chest, 
ut  MiUsequent  experience  has  shown  that,  like  all  other  "  hollow  "  M>un< 
the  most  ty]>ical  |jectorilo<)oy  is  cagiable  in  some  very  cxcci>tional  instant 
of  being  generated  when  there  is  no  cavity  of  abnormal  size  within  t 
thorax.  Thus  pectoriliHiuy  no  longer  carries  the  cxaggcniie<l  imiu>Ttance 
which  Liennec  endeavored  to  attach  to  it.  .\nd  at  least  one  modern  writer, 
Outlmnnn,  omits  it  altogether,  and  includes  all  degrees  of  in<Tea»ed  vocal 
rcMinanre  under  the  term  bronchophonv. 

On  the  other  h;iitd,  ;in  attem|)i  h:is  of  tale  1>een  made,  while  retaining  the 
nse  of  the  term  pertoriloqny,  to  assign  to  it  a  new  meaning.  It  lias  long 
been  known  thut  under  certain  circumstimce);  an  increase  in  the  vo<:at  reso- 
nance is  diN('uven.-d  more  readily  when  the  patient  whispers  tlian  when  he 
$])ealu  aloud,  and  the  term  "  whispering  bronchophonv  "  has  been  employed 
by  Dr.  Gee  and  by  others  to  indicate  that  the  sign  is  elicited  in  this  way. 
But  Dr.  Brisiowe  proposes  that  in  future  the  transmtuion  of  the  whisper 
should  be  regar<Ie<I  as  the  sjtecial  I'haracteristic  of  {lectoriloipiy.  By 
bronchophony  he  would  understand  thai  tones  generated  in  the  larynx — by 
pectoriloquy  that  the  articulate  sounds  formed  in  tlie  cavity  of  the  mouth 
—are  conveyed  downward  to  the  stethoscope  with  abnonnal  distinct- 
ness. According  to  this  way  of  using  the  terms,  when  the  tialtent  speaks 
alond,  and  when   the  words  he  uitere  are  clearly  perceived  by  the  auscul- 
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iter,  bolh  bronchophony  and  pectoriloquy  are  heard  at  the  same  time, 
lit  it  sct-ms  to  me  thai  the  adoption  of  Dr.  Brislomc's  proposal  is  strongly 
to  be  deprecated,  not  withstanding  that  it  has  the  advantage  of  introducing 
[  a  ml  di&linclion  into  the  meanings  of  the  two  terms  in  <incslion.  whereas, 
hitherto,  the  difference  has  been  only  one  of  degree.  It  would  render  use- 
tofi,  except  to  those  who  kept  themselves  well  informed  as  to  the  change  in 
the  sense  of  the  word  pectoriloquy,  all  the  literature  of  the  subject  during 
the  last  sixty  yeixi%  And,  aAer  all,  there  is  no  suggestion  thai  transmission 
downward  of  the  whisper  enables  any  conclusion  as  to  the  state  of  the  lung 
;  to  be  drawn  which  cannot  be  drawn  from  ordinarj-  bronchophony.  The 
pfaclical  importance  of  whispered  bronchophony  lies  solely  in  the  fact  that 
}     Its  presence  is  sometimes  easily  recognized  when  there  is  difficulty  in  delecUDg 

an  increased  resonance  of  the  ordinary  voice, 
^B    With  regard  to  bronchophony  and  pcctoriloi^uy,  disctissions  have  arisen 
^Bs  to  KtAv  they  should  he  heard  when  the  lung  u  solid  or  when  it  is  eom- 
^^»essed  rather  than  when  it  retains  its  spongy  structure.     But  the  answer  to 
this  question  involves  also  the  explanation  of  the  occurrence  of  bront-hial 
breathing  under  similar  circumstances,  of  the  peculiarly  bright  and  clear 
quality  of  rites,  and  of  the  loud  transmission  of  the  cardiac  sounds  to  the 
most  distant  jiarts  of  the  chest.     Now,  Laennec  waa  content  to  ujduroe  that 
'     spongy  lung  substance  was  a  bad  conductor  of  sound.     Skoda,  however,  as 
the  result  of  direct  experiments  upon  the  dead  tisues,  declared  the  conduc- 
tivity of  hcpatiied  lung  to  be  actually  le^  than  that  of  the  healthy  nrgan ; 
but  he  could  not  reproduce  the  condition  under  which  auscultation  is  [irac- 
'      ticed  during  life,  and  it  is  certainly  very  difficult  to  bcltcve  that  a  homo- 
geneotis  material  should  not  convey  sound  better  than  one  which  is  full  of 
^^maces  containing  air.     Thus  almost  all  recent  writers  rejm-t  Skoda's  eon- 
^Batision.     But  even  if  we  admit  that  Inonrhial  breaching  and  broncho  phony 
^^te  due  merely  to  increa.->cd  conduction  downward  of  inunds  pmdured  nbove, 
«fc  have  still  to  account  for  the  hollow  modi  lira  t  ions  of  the  breath  sound 
and    for  [leclonloquy.      Now,  Skoda  maintained   that  eonsonanff  was  the 
cair«  of  all  thew  phenomena.     In  acoustira.  however,  consonance  h*s  liern 
understood  to  mean  a  power  of  vibrating  in  uni*on  with  some  |iartirulur 
tone,  or  of  jiroduring  rounds  in  harmonic  relation  to  it.     And  it  has  alwa^ 
aj>fiean;d  to  me  that  in  his  work  on  the  subject  Skoda  does  not  really  limit 
hi»  applir.-ition  of  the  term  to  what  is  known  as  consonance  in  a  strict  sense. 
He  make.1  allusions  both  to  the  ciTeri  of  the  sounding  board  of  a  guitar  or 
I     violin,  and  to  the  augmentation  of  the  sound  produced  by  a  tuning  fork 
^^plien  it  i-s  pbced  upon  a  tabic.     But  each  of  them  is  an  example  of  what 
^^britenion  acoustics  nave  termed  "rcM>nance"  mther  than  "consonance," 
^B  observe,  however,  that  in  Tyndall's  "  I.ectur«  on  Sound  "  nothing  is  said 
Habout  contonance,  everything  being  included  under  resonance.      Probably, 
therefore,  there  \s  little  or  no  risk  of  error  resulting  from  our  ronlinuine  to 
sfteak  of  "consonaling"  sounds  in  auscnltaiion ,  and  we  need  not  intend  to 
imply  that  we  atlopt  a  definite  acoustical  theory  ns  to  their  origin,      It  may 
be  sufficient  if  we  mppoK  that  either  bronchial  tubes  surrounded  by  solidified 
lung  tissue,  or  the  w;dl«  of  a  cavity,  are  capable,  with  the  air  which  they 
contain,  of  reverberating  sounds  conveyed  to  them  from  above,  so  that  Ihey 
are  sulMoiuvntly  transmitted  to  the  ear  of  the  auscultator  with  great  loudness, 
^^r  more  or  less  altered  in  character  besides. 

^H  It  is  necessary  to  make  special  mention  of  one  modiRcalion  of  vocal 

^TWoiunce,  that  which  from  the  time  of  I..ienncc  has  been  known  as  ag^^tiy, 

on  account  of  its  resemblance  to  the  bleating  of  a  goat.     Its  characters,  and 

the  coi>dttions  under  which  it  occur*,  will  be  discussed  elsewhere  when  I  am 

describing  pleurisy ;  but  I  must  so  far  ani{ci|nite  what  will  then  be  stated  as 

<  remark  that  the  pretence  of  a  moderate  (luanlily  of  fluid  effusion,  forming 
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a  satDcwhat  ibin  layer  and  tepatatin^  the  luRf; 

to  l>c  almost  essential  to  Ihe  i>roduciion  of  this  m( 

gircn  a  very  ingenious  rxpla nation  of  Kgophoi 

incntswitha  pitch  pipe  placed  Iwiwccii  il»e  lip»0 

to  utter  .1  mieiical  note  by  their  drawing  a  deep  ii 

tbal  when  the  ijiokcn  voice,  or  even  the  whi.s|«.-r, 

to  a  GtethoscoiM:  placed  over  the  flffected  \ait 

transmmion  of  the  sound  of  the  piirh  pipe.     Sc 

be  m;idc  to  ung  or  to  intone  a  good  mnsical  nO 

heard.     And  among  spoken  words  a  difference  i 

d^rcc  in  which  lliey  gaw  rise  to  thii  roodil 

aceordinj;  to  the  vowel  «>unds  contained  in  the 

hardly  aiiy  tegophony;  it  was  more  marked  wit 

the  t,  and  most  of  all  with  U.     Now,  «t  ts  well 

that  the  different  vowel  sounds  are  ft>r(ned  by  t 

iDonic  overtones  in  varying  degrees  of  inlenuty  1 

may  be  the  same  fur  all  of  them.     And,  accord 

of  iego]>hony  is  that  the  fundamental  lone  u 

through  a  layer  of  pleural  exudation,  while  (he  C 

and,  being  heard  by  theinsclvci,  give  (he  necul 

In  some  further  experiincDls  be  succeedea  in 

wax  effected  by  ttanMiiiiting  the  voice  through 

over  which  was  plated  a  bladder  coniaioing  »[ 

was  applied  to  the  upper  surface  of  the  btaddetdj 

exceedinjfly  distinct.  V 

Dr.  Stone's  theory  of  xgophony  seems  to  1 

And  it  is  of  the  more  interest  because  it  bring) 

the  aU!>ciiltaiory  phenomenon  another  physical 

aware)  had  never  been  thought  of  in  coaneclion 

been  known  lo  l>e  one  of  the  chief  indications 

called  "lomof  tactile  vibration"  or  of  "ivea/j 

is  placed  upon  the  bare  chest  of  a  healthy  cai 

felt,  especially  if  the  voice  is  low  pitched ;  in  a 

not  to  be  [lerreived.     On  the  right  side  of  th«  b 

diMinci  than  on  the  left  side.     Now,  the  prcscoc 

in  moderate  qti;iniiiy,  invariably  annuls  this  scnsi 

fercd  with  by  hcpaliiation  of  the  lung,  the  ott 

those  of  cffuttion  fO  closely.     The  practical  ii 

vibration  seems  to  have  been  first  pointed  out 

ilairf"   for   1819  by  a    French  physician,  Rc) 

pleuritic  friction  .wund.    lu  occurrence  when  th4 

further  confirmation  of  Dr.  Stone's  view  with  n 

fundamental  tone,  which,  according  to  him,  a  t 

would  be  felt  under  normal  circumstances,  whe 

waves  too  rapid  to  be  i>erceptible  lo  the  louct 

that  loss  of  (anile  vibmtion  \i,  in  all  cases,  t« 

voice  has  an  xgophonic  character.     To  OMke  c 

torily,  one  mntl  lay  the  hand  on  a  broad  wriac4 

limited  lo  a  very  small  area.     Commonly,  tact 

when  no  xgophony  can  be  heard.     This  0( 

fluid  is  brge,  so  that  it  cuts  off  the  harmonic  I 

menial  tone,  of  the  voice. 
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the  chest  includes  an  inspection  of  its  shape  an* 
roiigfaestimatewitbregardtothetepoiuuts,ii  ~ 
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first  K^tacts  at  the  p«lient  after  h«  has  stripped.  Bui  accurate  nlMenraiions 
ate  aJmon  always  postponed  until  after  one  has  listened  to  the  breathing  over 
different  parts  of  ihc  lungs.  It  is  not  ncccsary  for  me  in  ihis  place  to  go 
into  any  dciaiU  with  regard  to  the  varieties  of  shrapc  that  the  chesl  may  pre- 
*ent  under  different  conditions.  But  I  may  remark  that  bulging  or  flattening 
of  one  of  the  infraclavicular  regions  is  more  cawly  detected  by  landing 
behind  the  patient  while  he  is  sitting,  so  as  so  look  donnword  over  hit 
shoulders.  A  general  enlargement  of  one  side  is  often  ca&ily  appreciable  by 
the  eye.  But  one  must  make  quite  sure  that  the  patient  is  sitting  or  standing 
perfctlly  upright,  especially  if  the  case  is  thittof  achild  orof  a  youtif;  woman, 
with  a  thin,  flexible  s{Mnc.  In  infants.,  Ur.  Gee  remarks,  thai  it  is  a  good 
plan  ID  grasp  the  chest  with  the  two  hands,  placing  (he  thumbs  tip  to  tip  upon 
one  of  the  vcrtcbrx.  In  adults  a  meaauring  t.ipe  is  often  iticd.  But,  a  Dr. 
Gee  remarks,  circumferential  mnsurenents  are  apt  to  be  fallacious,  becaiiie 
considerable  increase  in  the  sectional  area  of  one  side  of  the  chest  may 
leave  the  length  of  the  periphery  unaltered,  by"  the  passage  of  the  elliptical 
form  into  the  circular."  It  is  this  which  renders  his  "  eyriomeltr"  so  useful, 
an  instrunKnt  by  which  the  outline  of  the  chesl  in  any  horitontal  plane  can 
be  accurately  determined.  It  is  made  of  two  long  pieces  of  very  narrow 
netat  gas  tubing,  of  an  eighth  of  an  inch  in  diameter,  which  are  fastened 
togetlier  by  a  short  piece  of  caoutchouc  lube,  slipped  over  their  end*. 
The  centriJ  caoutchouc  piece  is  placed  over  the  spinous  process  of  X  vertebra, 
and  the  hollow  metal  rods  are  then  carefully  bent  round  the  patient'.t  body 
90  13  to  meet  over  the  sternum.  It  is  now  easy  to  remove  them  without 
altering  their  shape ;  and  by  laying  them  upon  a  sheci  of  paper  one  can 
obtain  an  accurate  tracing,  which  shows  exactly  the  configuration  of  the 
two  sides  of  the  chest,  and  enables  them  lobe  compared.  One  must  not 
forget  that  ihe  lialf  circumference  of  the  chesl  on  the  right  aide  it  in  many 
healthy  persons  greater  than  thai  on  the  left  side,  ihe  difference  being  some- 
titM*  as  much  as  an  inch. 

Vcrious  instruroeots,  called  tttlXomeUrs,  for  the  mea-wrement  of  the  move- 
meats  of  the  chest  have  been  devised  by  physicians,  the  latest  being  one  by 
Dr.  Arthur  Ranwtne,  of  which  a  description  may  be  found  in  the  "AftJ.- 
Chir.  TranSiK lions"  for  1873.  But  although  tbey  have  vielded  information 
as  to  the  exact  degree  of  iropairmeni  of  mobility  of  di^ercnt  parts  of  the 
chest  wall  in  various  diseases,  I  am  not  aware  that  any  one  of  ihem  has  been 
employed  in  actual  practice  by  other  observers  thui  thetr  inventors;  the 
reason  being  that  th^  are  troublesome  to  use,  and  that  they  bring  lo  light 
DO  focts  tlut  uuy  not  be  ascertained  without  them. 

Nor  does  it  appear  that  in  clinical  practice  any  resulct  worth  speaking  of 
can  be  attained  by  the  use  of  an  instrMmeot  invented  by  Dr.  John  Hblch- 
inson  many  years  ago  for  the  purpose  of  measuring  the  amount  of  air  that 
can  be  expelled  from  the  chest  by  the  fullest  possible  expiration.  This 
instrument,  which  he  called  the  spiromeler,  may,  perhaja,  be  of  value  in  the 
examination  of  recruits  for  the  army,  or  of  "  lives"  tor  insurance,  by  sug- 
gesting doubts  ai  to  the  advisability  of  accepting  tiKh  candidates  as,  for 
their  height,  fall  very  short  of  the  standard.  But  (here  are  great  practical 
difficulties  in  obtaining  correct  result! ;  ver^  few  persons  succcv<I  in 
"blowing"  their  full  amount  of  air  into  the  inttrument  until  they  have 
had  some  practice. 
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CEKERAL  SVMrrOMS:    COUCH,  DVM>N<XA,  PAIN — PHVDICAL  SIGNS  :    BHOXCHtTS, 
SIIIIt.t:!>,    SAI-KS— MORBIt)   ANATOMY. 

Acute  Bronchitis — cahllahv  foku — prognosis — pulhokarv  oollkkk 

— BI!ON<  llO-l'SErMONIA. 

Chronic   Bronchitis— variki-ies — kmphvsrua — »ttONaiiscTA:si8 — ncriD 

UKOM-liniS — XrVIOLOat   AMD    TRRATHSMT  OP   8K0NCH1T1S  CENKRAtXT. 

The  di^exie  which  i*  lenned  bronchitis  is  so  common,  and  it  »  dow  so 
familiar,  ihai  j>n>bial)ly  almoM  cvetj  one  is  ;i[  first  surprised  lo  IcArn  that 
medical  tiicrattire  coniaiiii  no  alluston  to  it  berorc  (he  piiblicalion  of  votks 
hy  Peter  Frank  in  Germany,  and  by  Jtadham  in  England,  in  the  yc^rs  iSit 
Rnd  1814.  U[i  to  that  time  It  had  been  knoirn  its  "  catarrh,"  except  ibat 
tome  of  the  more  severe  forms  of  it  were  often  designated  by  the  cumbrous 
name  of  "  |>eriinieumonia  notha,"  invented  by  Sydenham.  It  is  gcnenlly 
ander^tood  to  indcide  inflammationsorail  parts  of  the  air  pcwtagcx  below  the 
larynx.  When  the  windjiipe  is  very  obviously  affected,  Iracnettis  is  sometimes 
said  to  be  preient  in  addition  ;  but,  as  might  be  expected,  the  artificill 
boundary  tines  recognised  by  the  anatomist  find  no  a)>p1ication  in  clinical 
practice ;  and  in  a  very  large  number  of  ca.ws  the  morbid  action  reaches  lo 
a  greater  or  lest  extent  above  the  bifurcation  of  the  trachea,  without  its  being 
considered  necessary  lo  »j>eak  of  the  diwasc  as  anything  more  than  bronchitis. 
On  the  ijiher  hand,  it  i.t  aiual  lo  exritide  altogether  s-uch  forms  of  iniljmma- 
tion  of  the  trachea  and  bronchi  a>  arc  attended  with  plattic  exudation,  or 
lead  lo  deep  ulceration  and  cicairtcation.  These  are  described  in  separate 
chaptcTS  of  this  work  (see  pp.  847  and  852). 

There  are  few  other  affections  of  which  there  arc  so  many  varieties  as  of 
bronchiiU;  and  ih««e  differ,  both  in  symptoms  and  in  course,  to  the  roost 
exiremc  degree.  It  tlierefore  leems  to  be  ho|>elc«s  to  attempt  to  describe 
tbem  in  common.  I  shall  first  enumerate  stich  of  the  symt»omsand  physical 
signs  as  belong  alike  to  them  all,  and  afterward  I  shall  give  separate  accounts 
of  certain  of  the  more  important  of  them. 

Foremost  among  the  symptoms,  then,  is  tMgA.  1'his  is  never  absent,  and 
it  is  often  exceedingly  severe,  and  of  a  very  loud,  barking,  or  rincing  char- 
acter.  It  may  <ron.iist  of  isolated  explosions,  Micceeding  one  another  more 
or  less  regularly,  and  sometimes  with  extreme  fTcquency.  Or  it  may  oceur 
in  parox)-*m'<,  which  lomeiimes  end  in  retching  or  actual  vomiting.  It  may 
be  worse  when  the  ;)atient  lies  down,  or  it  may  come  on  espe<  i.-illy  ivheu  he 
6rst  gels  up  in  the  morning,  being  excited  by  an  8Cc*timuUtion  of  mucus  or 
pus  in  the  air  |MLttagcx  dunng  the  night.  Sometimes  the  irritation  which  sets 
It  up  is  definitely  referred  to  some  one  spot  along  the  coune  of  the  trachea, 
which  is  felt  to  be  raw  or  tender ;  sometimes  there  is  a  vague  tickling  setm- 
tion,  which  cantiot  be  localixed.  The  characlen  of  the  sputum,  if  the  cough 
leads  to  expectoration,  differ  so  widely  in  different  forms  of  bronchitis  tlut 
it  is  useless  now  to  allude  to  them. 

Another  symptom  which  belongs  to  all  but  mild  cases  of  bronchitis  a 
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<fyipHaa.  [t  depend*,  in  the  main,  upon  the  mechanical  obstruction  to  the 
entrance  of  nir  into  the  lungn,  which  we  ahull  iire^ently  }ce  to  be  a  natural 
result  of  the  pathologic«t  changes  that  occur  in  the  mucous  membrane  of  t  he 
tiner  tubes.  Thu»,  it  n  exnecinlly  asociated  with  inflammation  of  the  tower 
air  p2s<iagei,  as  contrasted  with  that  of  the  trurheaond  main  bronchi,  the 
calibre  of  which  is,  perhaps,  ntvcr  sufficiently  diniini.ihcd,  at  least  in  the  kind 
of  inflammation  with  which  we  arc  now  concerned,  to  interfere  with  the  access 
of  air  to  the  piilmonaiy  tissue.  A  curious  cinitraM.ince,  to  which  Ricgel 
»cems  to  have  lir^t  drawn  alleiition,  Lt  that  in  all  alTections  of  the  bronchioles 
the  dyspncca  is  expiratory  rather  than  in:ipi calory.  Sometimes  the  act  of 
inspiration  h  quite  short  and  easy,  while  that  of  expiration  is  very  prolonged 
and  diHicutt ;  sometimes  they  are  both  alike  embarrassed;  it  is,  I  bclicvct 
never  the  ca«e  that  the  inspiration  is  alone  obstnicted,  as  often  occurs  in 
«ffo:tions  of  the  larynx  of  the  trachea.  The  explanation  of  this  special 
tendency  for  the  expiration  to  l>e  interfered  with,  when  the  smaller  air  tubes 
arc  inflamed,  isby  no  means  obvious.  Another  peculiarity  of  the  breathing, 
which  may  oAen  be  noticed  in  children,  is  that  oich  expiration  is  instantly 
followed  by  an  inspiration,  the  pause  in  the  act  of  breathing  taking  place  at 
the  end  of  each  inspiration  and  not  at  the  end  of  the  expiration,  as  it  docs 
normally.  In  severe  casea  there  is  often  complete  orthi^aaa,  the  patient 
having  to  be  propped  up  with  pillov,-s  all  night.  The  reason  why  it  increases 
bis  distress  to  lie  down  seems  to  be  partly  that  the  weight  of  the  abdominal 
viscera  is  thrown  upon  the  duphragm  and  renders  its  descent  less  casyi 
partly  that  the  pectorals  and  other  accessory  muscles  of  respiration  cannoc 
be  so  easily  brought  into  play  as  when  he  is  upright. 

When  dj-spncca  is  at  all  considerable,  there  is  almost  always  more  or  less 
Itvidity  or  (yawsis.  This  shows  itself  u|>on  the  face  and  hands.  In  extreoK 
cases,  the  face  becomes  very  turgid,  flushed  and  bloated.  The  veins  of  the 
neck  are  diUtcd  and  throb.  The  superficial  veins  of  the  body  generally  are 
fuller  than  natural. 

Pain  is  by  no  means  constantly  present  in  bronchitis.  Many  patients, 
however,  complain  of  a  sore  feeling  behind  the  sternum,  or  in  the  upper 
port  of  the  chest  on  either  side.  Or,  again,  the  harassing  cough  may  give 
rise  to  a  more  or  less  severe  myalgia  in  some  part  or  other  of  the  thoracic 
walls.  Not  infrctjiicnily  such  a  pain,  muscular  in  its  origin,  is  felt  at  the 
epigastrium.  But  another  cause  of  pain  in  this  position  is  fullness  of  iltc 
liver,  resulting  from  obstruction  to  the  venous  circulation. 

The  f4iyii(al  signt  of  bronchitis  arc  less  numerous  than  those  of  almost 
any  other  disease  of  the  respiratory  organs.  They  arc  mainly  auscultatory, 
the  percussion  sound  being  quite  unaltered,  unless  the  case  is  complicated 
with  pleural  effusion  or  with  some  aifection  of  the  pulmonary  tisuic,  such  >a 
einpbyvema,  or  collapse,  or  broncho -pneumonia. 

With  the  stethoscope  it  is  found  that  the  vesicular  murmur  is  more  or  less 
altered  in  character,  or  that  it  is  replaced  by,  or  has  added  to  it,  certain 
adventitious  sounds.  Sometimes  the  change  in  the  vesicular  murmur  is 
that  it  is  faint  and  indistinct ;  it  may  even  be  temporarily  absent  over  a 
part  of  the  lung,  in  consequence  of  the  corresponding  bronchia!  tube  being 
plugged  by  mucus.  Id  this  case  one  can  bring  it  back  by  nuking  the  patient 
cough  vigorously  two  or  three  times,  Or  the  vesicular  murmur  may  be 
rough  and  harsh  in  quality,  and  the  expiration  may  be  accompanied  by  a 
very  similar  sound,  There  is,  then,  sometimes  considerable  diffii:ulty  in 
drawing  a  distinction  from  bronchial  breathing,  which,  however,  has  gener- 
ally a  more  blowing  character,  besides  being  strictly  limited  to  certain  parts 
of  the  cbcsi,  whereas  in  bronchitis  the  sound  is  heard  over  both  lungs  alike 
and  very  widely.  It  is  a  point  which  cannot  be  too  strongly  impressed  on 
those  who  arc  learning  the  use  of  the  stethoscope,  that  neither  bronchial 
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breathing  nor  any  of  its  modifications  occurs  in  bronchitis  excepr  when 
Bome  complication  is  present.  Nor.  again,  is  the  transmission  of  the  voice 
in  any  way  altered. 

The  adventitious  sounds  which  oc«nr  in  bronchitis  arc  those  that  have 
been  already  enumerated  at  p.  873,  under  the  names  of "  rhoncbus,"  "sibi- 
lu»,"  and  "  rfilcs."  JthonthHS  (or  "sonorous  rhonchus")isa  lowJ  snoring 
or  cooing  noise,  often  audible  by  the  patient  himself  and  by  (hose  about 
him,  and  due  to  vibrations  thai  can  be  felt  by  the  hand  placed  upon  the  sur- 
face of  his  chest.  It  is  formed  in  the  larger  tubes,  and  in  bronchitis  its  cause 
is  the  presence  of  a  ma.ss  of  viscid  mucus  pitrily  obstructing  the  entrance  of 
air,  and  producing  a  vtine  fiuide.  The  proof  of  this  is  that  it  can  very  gen- 
erally be  made  to  diirap^ie^r,  at  Icjist  for  a  time,  by  the  patient's  coughing 
once  or  twice,  and,  indeed,  it  comes  nod  goes  of  its  own  accord,  being 
heard  first  in  one  part  of  the  chest  and  then  in  another,  as  mucus  happens 
to  accumulate  in  different  branches  of  the  bronchial  tree. 

Sibi/ui  (or  "sibilant  rhonchus,"  as  some  prefer  to  term  it)  b  a  high- 
pitched,  whistling  sound.  It  is  formed  in  the  bronchioles,  and  is,  there- 
fore, of  much  graver  import  than  rhonchus,  inflamm.iiion  of  the  smaller 
air  parages  bring  far  more  dangerous  than  of  the  larger.  It  seems  to  be 
due  to  the  narrowing  of  the  calibre  of  the  affected  tubes  which  results  from 
swelling  of  their  linmg  membrane.  Consequently,  it  cannot  be  go<  rid  of 
by  coughing,  and  it  usually  remains  in  the  same  spot  for  hours  or  days 
together. 

The  rJJfs  which  accompany  bronchitis  may  be  of  every  variety  of  siie. 
They  are  not  of  "  consonating  "  (quality,  inasmuch  as  the  lung  tissue  round 
the  tubes  in  which  they  are  formed  still  remains  more  or  less  spongy.  As 
a  rule,  this  distinction  is  very  obvious.  But  I  do  remember  one  case  in 
which  the  autopsy  showed  that  no  disease  beyond  bronchitis  was  present,  but 
in  which  [  had  thought  that  there  must  be  either  phthisis  or  pneumonia,  from 
the  character  of  the  riles.  In  general,  if  i&Ies  arc  not  universally  distributed 
through  the  lungs,  they  are  most  marked  over  the  lower  lobes  and  behind 
rather  than  in  front.  Signs  that  might  suggest  the  presence  of  bronchitis 
in  the  upper  lobes  only^c5[>ccially  if  limited  to  the  upper  lobe  on  one  side 
^-should  always  arouse  a  strong  suspicion  of  phthisis.  A  point  which  is 
worthy  of  mention  is  that  it  is  sometimes  impossible  to  delect  any  riles  at 
coses  m  which  the  profitsc  expectoration  would  certainly  have  led  one  to  ex- 
pect to  find  them. 

/^/iJfjwjf/.^Thc  symptoms  and  phj^ical  signs  above  enumerated  are  not 
sufficient  in  themselves  to  justify  a  diagnosis  of  bronchitis.  It  is  necessary 
to  add  to  them  certain  negative  points  by  which  the  presence  of  other  aflieo* 
tionsof  the  air  passages  or  of  the  lungs  is  excluded.  And  in  all  cases  of 
which  the  clinical  history  is  sach  as  to  render  it  possible  that  the  pulinonary 
parenchyma  may  contain  scattered  tubercles,  whether  of  acute  or  of  chronic 
oevelopmcni,  great  caution  should  be  exercised  in  forming  an  opinion. 
Sometimes,  but  very  rarely,  the  occurrence  of  secondary  nodules  of  a  malig- 
nant new  growth  in  the  lungs  offers  another  source  of  error.  As  a  rule, 
however,  the  difficulty  is  not  so  much  in  saying  that  bronchitis  is  present  ai 
in  determining  whether  it  is  the  principal  affection  from  which  the  patient 
it  suffering  or  only  a  complicaiton.  It  is,  in  fact,  exceedingly  apt  to  arise 
in  the  coune  of  a  great  variety  of  diseases,  among  which  may  be  mentioned 
the  exanthemata,  enteric  fever,  rickets,  obstructive  lesions  of  tbc  heart,  and 
Bright's  disease  of  the  kidneys. 

M^rHii  Anatomy. — In  all  mucous  membranes,  and  in  the  skin,  the  morbid 
appearances  produced  by  infliimmation  arc  far  less  conspicuous  after  death 
than  during  life  ;  and  the  rra.son  why  such  should  be  preeminently  the  case 
with  the  bronchial  mucous  membrane  is  afforded  by  the  abundance  of  eUsdc 
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Bbccs  in  JIS  Hracture.  Indeed,  it  issomcfimrsby  no  means  easy  to  deierminc 
the  presence  of  bronchitis  at  an  aulojisy,  even  w lie n  ii  has  been  ihc  princijul 
disease  from  which  the  palienl  ^uiTered.  ,\  very  good  meihod  of  delecting 
purifonn  sccrclion  in  ihe  finer  tubes  is  to  slice  off  the  extreme  edge  of  the 
lung,  and  then  to  press  the  tisaic  upward  toward  the  cut  auifacc,  where  a 
yellow  bead  appe-iirs  at  each  little  orifice.  But  in  many  cases  there  is 
cxirenie  rcdBCSS  and  swelling  of  the  mucous  membrane,  which  may  have  a 
velvety  appevaDCC,  so  that  it  resembles  the  petal  of  a  damask  rose.  And 
every  part  of  the  air  passages,  up  to  the  trachea,  may  be  almost  full  of  a  yel- 
low or  brown  opaque  Huid. 

The  histological  changes  in  bronchitis  have  recently  been  studied  by 
Socoleff  {'•Virthow's  Artkiv,"  vol.  Uix),  and  by  Dr.  Hamilton  {"Pradt- 
tiiTHer,"  i8j9).  The  fortncr  set  up  inflammation  in  dogsand  in  rabbits  by 
ihciiuufflalioo  of  bichromate  of  potass  or  of  a  weak  solution  of  chromic  acid; 
the  Utter  based  his  investigations  upon  cases  that  presented  themselves  in 
tbe  potit-moriem  room  of  the  Edinburgh  Royal  Infirmary.  Both  observers 
arc  agreed  lliat  a  very  early  change  is  the  detachment  of  Ihe  ciliated  eiiithe- 
liutn,  which  seems  to  be  thrown  oiT  in  flakes,  and  which  remains  abwnt 
during  the  whole  course  of  the  disease,  being  regenerated  when  recovery 
takes  place,  lo  a  young  man  who  died  of  opium  poisoning,  in  from  ten  to 
usiecn  hours,  the  ciliatra  cells  were  already  to  a  great  extent  shed,  although 
Dr.  Hamilton  speaks  of  the  morbid  process  in  that  case  as  having  Wen 
luther  acute  congestion  than  actual  inflammation.  He  says  tliai  the  lcIU 
tbeatselves  undergo  latiy  degeneration,  which  probably  destroys  many  of 
tbem.  Frobably  some  are  expectorated  ;  others  are  inhaled  into  the  finer 
air  tubes,  where  they  may  be  seen  lying  in  large  detached  masses  among  the 
other  catarrhal  products.  There  is  an  obvious  analogy  between  this 
exfoltaiion  of  ihc/ormet/  layer  of  the  bronchiaj  epithelium  and  Ihe  separa- 
tion of  the  cuticle  in  the  roofs  of  blisters  or  vesidei  when  inflammation 
affects  the  skin.  During  the  further  progress  of  the  attack,  the  ba»;mcnl 
membfane  i»  covered  only  by  a  layer  of  flat  cells,  from  which  there  project 
here  and  there  pyriform  or  oval  cells,  of  transitional  character,  which 
are  covered  by  a  more  or  Ics^  abundant  mass  of  leucocytes,  embedded  in 
a  mucoid  tluid.  A  point  on  which  Dr.  Hamilton  lays  great  stresi  is  that 
the  Uuement  membrane  iiseir  becomes  greatly  thickened  and  swollen. 
ap|iarenily  as  the  result  of  wdcnia.  Both  he  and  SucoletT  are  convinced  that 
the  leucocytes  which  appear  in  such  larjjc  numbers  upon  the  free  surface  of 
the  mucous  membrane  are  not  derived  by  emigration  from  the  blood  vessels, 
but  are  formed  by  genninaiiun  from  the  flat  cells  that  lie  immediately  in 
contact  with  the  baxenicnt  membrane.  SocolelTs  chief  reason  for  mnin- 
laining  thi>  opinion  wai  that  in  animals  killed  iwenty-four  houn  after  the 
commencement  of  the  morbid  process  he  found  leucocytes  on  the  free 
nirface  of  the  raucous  membrane,  ulthough  its  substance  was  at  that  time 
entirely  free  from  them.  Dr.  Hamilton  insists  especially  on  the  dil^culiy 
which  blood  leucocytes  would  have  in  traversing  the  thickened  basement 
membrane,  and  on  the  fact  that  in  his  preparations  he  could  discover  no 
indication  that  lhi%  was  takmg  place.  Bui  it  is,  perhaps,  worthy  of  notice 
that  Socoleff  himself  figures  ciliated  ei>ithelial  cells  having  in  their  inicrior 
red  blood  discs,  which  must  have  made  their  way  through.  And  1  must 
confess  that  I  should  hesitate  lo  accept  anj^  observations  upon  dec]>-scated 
times  oa  overthrowing  the  results  of  mvesti^lions  made  upon  the  cornea 
and  other  Miperficial  »tniclurcs,  for  the  special  purpose  of  detemiiniDg  the 
nature  of  the  inflammatory  procRB,  as  <Ietailed  In  pp.  66,  el stq. 

In  all  but  very  early  and  very  slight  cases  of  bronchitis  the  mucous  or 
submucous  tissues  arc.  in  their  whole  substance,  more  or  less  thickly  filled 
with  leucocytes,  which  ore  collected  in  lines  along  the  lymph  spaces  between 
56 
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the  fibrmis  bundles  and  around  the  reads.  Dr.  Hamilton  u  uli.>fied  rh 
these  ^Isa  aic  in  gi»t  part  dtrived  by  gemiination  from  the  Ral  cndoth 
lial  cells  of  Ihc  tyniph  qaccK  or  from  connective- tissue  corpuscles.  Anotlici 
very  important  chan^  occnrc  in  the  mu<:oti)(  glands.  The)'  become  swollciit 
so  as  to  be  sometimes  a^  large  ss  hemp  seeds,  according  to  Kiegel.  Thei| 
epithelium  undergoes  very  active  probferaiion,  and  the  newly-formed  celU 
be<Jome  distended  irith  a  mucin-holding  fluid,  and  ai>|>ear  to  be  the  sourcf 
of  the  mucus  that  wflen  fonu-i  so  large  a  |iart  of  the  expectoration.  Thi^ 
mucus,  however,  bccomt-s  mixt-d  wiihscnius  exudation  from  the  walls  of  thi 
bronchial  lubes  themselves,  and  with  leticor/lcs  and  cells  of  "  transitional' 
form,  as  has  already  been  staled. 

When  bronchitis  has  existed  for  a  great  length  of  time  before  death  Ih 
changes  found  post-raorlcm  arc  somcv>-l)ai  dinercnt.  Ilie  mucous  meta 
branc  is  often  pale  and  gray,  with  but  few  vemels  visible.  In  many  cases  j 
presents  a  number  of  delicate  longitudional  ridges,  which  Kindfleisch  lu 
shown  to  consist  of  an  overgrowth  of  connective  tissue,  containing  vcr 
ntimcrous  cells,  uk)  bundles  of  elastic  fibres  running  in  various  directiorxt 
According  to  Ur.  Hamilton  the  muscular  coat  is  sometimes  found  lobchypei 
trophicd,  sometimes  atrophied.  The  cartilages  shrink  and  di^ppcar,  th 
change  in  them  being  cx.ictly  ttie  same  which  occurs  in  cartilage  lisati 
under  so  many  other  conJilions,  namely,  the  ab>OTption  of  the  m.ilrix  froi 
the  periphery  inward,  with  the  formation  of  "  medullary  spaces  "  filled  wit 
leucocytes.  In  many  cases  the  mutous  glands  alw  are  dotroycd.  At  a 
earlier  pi-riod  their  orifices  are  widely  dilated,  giving  the  mucous  mcmbnui 
a  finely-pilted  appearance  when  looked  at  with  a  good  light.  And  sorm 
times  they  become  inlUmcd,  forming  minute  rimn«I>slu]>ed  uker». 

Of  the  various  forms  of  bronchitis  some  rtm  an  antte,  others  a  fkrfitt, 
course. 

AoJTK  BRONaiiTis. — This  often  affects  miiinlj'  the  larger  air  passages,  i 
that  it  may  fairly  be  railed  a  *'  tracheo-bronchiiis;  '*  and  in  »ich  cases  til 
inflammation  is  sometimes  derived  by  extension  from  the  t\ox  and  throol 
The  cough  may  then  be  exceedingly  distressing,  being  esjiccially  violent  whe 
the  patient  attempts  to  lie  down.  He  may  complain  greatly  of  a  soi 
sensation  along  the  sternum;  and  prenure  ui>on  tlie  Irachc-a  may  b 
painful  and  may  at  once  excite  cough.  This  (brm  of  the  diK-asc,  howevci 
IS  not  dangerous. 

Very  different  is  the  course  of  scute  bronchiib  when  it  attacks  the  bnu 
chioles  throughout  the  lungs,  for  this  may  l>e  one  of  the  most  rapidlv  faU 
of  all  diseases.  It  is  sometimes  diMinguished  ax  "  Capillary  Broiu  hitis,' 
and  another  name  for  it  used  to  be  "  Suffocative  Catarrh."  It  usually  sd 
in  with  a  senution  of  chillinesi,  or  even  with  a  rigor;  according  to  Nil 
tneyer  its  onset  differs  from  that  of  pneumonia  in  the  circumstance  Ihi 
repeated  rigors  often  occur,  whereas  iii  ihc  latter  disease  there  is  scldoi 
more  than  one,  'ITic  degree  of  pyrexia  varies  widely  ;  the  lcm|»craturc  ma 
range  up  to  104°,  especially  in  children  ;  more  olWn  it  is  at  a  lower  Ic%~el 
it  does  not  run  any  typical  course.  The  head  and  tlie  upper  part  of  th 
body  often  become  covered  with  sweat.  The  hands  and  live  surfac 
generall])'  feel  hot,  the  lace  is  more  or  lew  deeply  flwJied.  The  |>ulse  J 
very  rapid,  sometimes  so  rapid  that  it  cannot  be  «:ounted.  It  is  often  tcu 
and  full,  this  being  doubtle:«s  the  result  of  the  olislnirtion  offered  by  tb 
systemic  capillaries  to  the  passage  of  blood  containing  an  undue  quantity  d 
carbonic  acid. 

But  the  most  prominent  symptom  of  this  form  of  bronchitis  is  lb 
dyspncea.  The  jnticnl  mI.s  up,  with  chest  lieaving  and  with  nostrils  quiver 
>ng>  tinablc  to  utter  more  than  iwo  or  tliree  words  at  a  time,  ming  bi 
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shoaldm  and  3rn»  in  violent  c^fTorti  to  hreatbe.  On  carefully  in.^tircting 
Ihc  thoracir  movcmeniA  imc  RniU  ihal  obviomly  (here  i»  a  greul  obtUcle  to 
the  entrance  of  air  inlo  the  lungs.  Tiie  epigiutric  iind  the  hypochondriac 
regioDX  of  the  abdomen  recede  at  every  inspiration  ;  in  children  all  the 
lower  rih»  and  the  lower  part  of  the  *temtim  may  be  forcibly  sucked  in. 

,  llic  siipraclavicut.ir  and  the  vupraxternal   spaces  also  recede,  but,  on  th« 
ther  hand,  as  Seitt  h.u  pointed  out,  the  upper  ribs  often  reniaia  almost 

^motionless  in  a  position  which  u  that  of  a  forced  inspiration,  giving  to  the 
corresponding  part  of  the  chest  a  vaulted  shape. 

The  cough  of  capillar}'  bronchitis  is  often  exceedingly  hant«ing.  Ac 
first  it  is  usually  "  dry,"  there  being  nothing  in  the  air  passage  to  be 
expectorated.  Afterward  it  is  accompanied  with  a  more  or  less  abundant 
sputum.  The  bronchial  mucous  membrane,  indeed,  when  it  is  inflamed, 
goes  thrwigh  stages  very  similar  to  those  that  may  be  obsen-ed  in  the  nose 
under  like  circumstances.  It  tiegins  by  iKing  swollen  and  dry,  then  it 
poun  out  a  Imnsp^m-nt  mucoid  iluid;  a^er  a  time  this  bccomn  muco- 
pitiraleni,  and  finally  almoist  pure  pus.  The  dry  stage  sometimes  lasts 
sereral  days,  or  even  throughout  the  whole  of  the  duration  of  the  disease. 
Thus,  Dr.  I^lham,  in  his  "  Lcclures  on  Sulijccls  connected  with  Clinical 
Medicine,"  speaks  of  the  case  of  a  boy,  seven  or  eight  yean;  old,  who  for 
six  days  remained  in  a  condition  of  exirvme  suFfering,  with  a  shrill  sibilus 
audible  all  over  his  chest,  and  then  gr^ually  recovered  without  expecto- 
rating anything.  A  point,  however,  which  must  not  be  forgotten  is  that 
infjnis  and  growing  children  commonly  swallow  whatever  they  cough  out 
of  the  air  passages  into  the  mouth.  In  older  patients,  when  sputum  first 
appears,  it  may  be  very  H::anty  and  dislodged  with  great  difficulty,  the 
jiatient,  perhaps,  coughing  a  number  of  limes  in  rapid  succession,  and  until 
be  is  purple  in  the  face,  before  he  can  get  relief  by  bringing  up  a  little 
Iransluccni  pellet  of  mucus.  But  in  other  cases  the  spitting  jar  becomes 
filled  in  a  few  hours  with  a  considerable  quantity  of  a  grayish -white,  glairy 
liquid,  which  has  numerous  air  bubbles  entangled  in  it,  and  is  so  viK:id 
that,  if  there  is  not  too  much  of  it,  the  vessel  may  be  turned  bottom 
upward  without  any  escaping,  with  so  great  tenacity  dan  it  cling  to  the 
bottom  and  to  the  sides.  Under  the  microsco|>c  this  kind  of  sputum  is  found 
to  contain  remarkably  few  formed  elements.  I  have  already  remarked  that 
in  bronchitis  the  tubes  cease  for  the  time  to  be  lined  with  a  columnar 
epiihchum.  It  is,  therefore,  probable  that  when  a  few  cells  of  that  type  are 
seen  in  the  matters  expectorated  (except  at  the  very  commencement  of  the 
dbcasc)  they  have  been  derived  from  healthy  and  not  from  inllamed  potls 
of  the  air  passages,  just  as  flat  epithelial  cclU  are  often  seen  which  come 
from  the  throat  or  the  mouih.  Cells  of  transitional  form,  however,  and 
mucous  corpuscles  are  present  in  small  numbers,  and  as  the  case  advances 
pus  cells  abound  more  and  more  until  the  sputum  becomes  quite  ojiaque 
and  of  a  green ish-ycUow  color.  It  may  now  come  up  freely,  and  with 
scarcely  any  effort.  Under  these  circumstances  the  cough  is  said  to  be 
"loose." 

In  many  cases,  after  acute  bronchitis  has  lasted  for  some  lime,  the 
quantity  of  expectoration  begins  gradually  to  diminish  from  day  to  day; 
the  other  symptoros  become  ksa  and  less  severe,  and  presently  the  juticnt 
recovers  entirely  from  his  attack.  But  in  other  cases  the  inflammatory 
emdatioa  accumulates  in  such  large  amount  as  to  threaten  death  by 
nflbcaiion.  Riles  then  become  audible  all  over  the  chest,  and  are  so  loud 
thai  no  trace  of  vesicular  murmur  can  be  anywhere  detected.  Indeed,  ihcy 
are  often  heard  at  a  distance  from  the  patient,  and  by  those  about  him  as 
well  as  by  the  physician.  Still  more  imjMttant  as  a  warning  of  danger  is 
the  supervention  of  cyanocus ;  ilie  flushed  cheeks,  the  lips,  the  liaiids  asiume 
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at  fint  1  Eaint  lilac,  but  ultimately  a  leader  color.     Another  very  gn 
Kyn)|itoin  U  the  failure  of  effort  on  (he  pan  of  ihc  respirator)-  muscles  ;  tl 
brtJihing  gradually  becomes  more  and  more  thallow,  tintil  at  last  it  may  bj 
represented  only  by  a  slight  flickering  moveincnt  of  a  few  of  the  nbs,  or  bj 
a  faint  jerking  conirnciton  of  the  diaphraijm.     With  this,  too,  thepiiitici^ 
ccast-s  to  be  conscious  of  the   necessity  for  activity  on  ihc  part  of   t" 
bre.iihing  apparaiu;.     Instead  of  remaining  upright  he  sinks  down  in  be 
with  his  head  in  any  position  in  which  il  may  happen  to  be  pUced.       1 
mind  may  wander  for  a  time  and  then  he  becomes  unconscious.    Somcti 
death  is  preceded  by  one  or  more  convulsive  scmurcs. 

As  a  rule,  if  acute  bronchitis  is  to  end  fiitally  it  does  so  in  the  course 
the  first  fortnight.  There  are  even  some  cases  in  which  the  patient 
curabs  within  twenty-four  or  forty-eight  hours,  but  it  not  infrequcn 
happens  that  when  the  disease  has  apparently  been  subsiding  quite  fav^ 
ably,  a  relapse  occurs  which  dashes  all  hopes  to  the  ground.  It  need  i 
be  said  [hat  the  patient's  muscular  strength  is  one  of  the  most  import 
points  that  one  has  to  take  into  account  in  attempting  to  form  an  esti 
as  to  the  probable  issue  of  a  case  of  acute  bronchitis,  [n  very  old  pc: 
the  prognosis  is  always  doubtful ;  it  is  so,  likewise,  in  those  who  arc  v< 
fat,  or  who  arc  already  weakened  by  previous  illness,  or  who  have  pro^ 
sive  muscular  atrophy  aflccling  the  shoulder  or  trunk  muscles,  or  any  c< 
siderable  deformity  of  the  spine  or  of  the  chest.  In  infants,  on  the  ol 
hand,  the  chance  of  recovery  is  better  in  proportion  as  the  age  is  older  i 
gravity  of  the  disease  is  greatly  incre^tsed  by  the  prcscTKt  of  rickets, 
good  deal  of  caution,  however,  is  required  in  giving  an  unfavorable  pr 
nosis  as  regards  children.  It  is  surprising  how  rapid  may  be  both  the  |>u 
and  the  breathing,  for  two  or  three  daj-s  together,  in  cases  that  ultiiiuiti 
end  in  recovery. 

In  many  instances  of  acute  bronchitis  the  digestive  organs  arc  disturb 
in  a  manner  that  is  not  readily  accounted  for,  the  degree  of  pyrexia  afTordt 
no  adequate  explanation  of  it.  The  tongue  is  often  coated  with  a  wbiti] 
yellow  fur,  of  surprising  thickness.  There  may  be  nausea  and  vomitit 
The  bowels  maybe  otelinalcly constipated.  In  children  it  is  suinctiii 
difficult  to  say  whether  the  chest  sympioma  or  those  belonging  to 
abdomen  constitute  the  more  essential  part  of  the  case. 

But  the  most  important  complications  of  acute  bronchitis  when 
attacks  the  finer  tubes  are  those  that  concern  the  substance  of  the  lui 
themselves.  One  of  ihera  is  known  as  eollapie  of  the  pulmonary  ti 
another  is  an  inflammatory  alfectioa,  for  which  the  best  name  appean  to 
iron<ko-pKeitmonia. 

PuLuoKARv  Cou^FSK  IS  identical  with  a  state  of  lung  which  is  seen 
infants  as  the  result  of  imperfect  respiration,  and  which  is  nolhina  else  th 
a  iiersistcnce  of  the  fecial  condition  of  the  tissue.  That,  however,  is  propel 
termed  Atelectasis  (driJijt  ^^  imperfect,  «»ra*tf  ^  expansion)  or  Ajincun 
to^is.  It  mayslfect  [he  whole  of  both  lungs  if  the  child  has  never  breath 
at  all,  or  parts  of  the  lungs  (especially  the  anterior  edges)  if  it  has  brcatb 
incompletely,  from  having  been  prematurely  bom,  or  being  weakly,  or  b« 
ing  its  air  passages  obstructed  by  mucns. 

A  German  writer,  Jorg,  is  generally  credited  vrith  having  been 
first  to  point  out,  in  the  year  1831,  the  real  nature  of  the  atelectasis  whi 
had  before  been  supposed  to  be  a  congenital  pneumonia.  And  i( 
commonly  said  that  collapse  also  was  up  to  that  time  confounded  with  1 
hci»tiialion.  ilut  Bright,  in  iS:^,  speaking  of  the  morbid  ajipeaian 
found  in  the  lungs  of  two  children  who  had  died  of  whoopiog-coug 
showed  that  he  clearly  lecogniied  the  difference,  and  Dr.  Aldenoo,  also. 
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said  to  hare  drawn  atlcnlion  to  il.  Th?  distinctions  between  (hnc  two 
ftlTc^iions  arc  unmKi^k.ibU'.  A  collapsed  part  of  the  lung  ii.  indeed, 
reddened,  and  the  color  of  its  cut  surface  is  reddish  brown,  or,  when 
covered  with  pleura,  reddish  purple  or  violet.  A  section  of  it,  however, 
hraks  perfectly  dry,  smooth,  and  homogeneous  ;  it  haa  not  ihe  dull,  lustreless 
kppeaiancc  of  hepaliiation.  Moreover,  its  surface  lies  below  the  level  of 
the  adjacent  air-containing  pans  of  the  lung  :  if  it  reaches  the  free  ed^c  of 
the  organ  it  forms  a  notch  there.  Laslly,  infialion  from  the  bronchus  will 
uully  restore  to  it  its  normal  appearance.  Sometimes,  indeed,  collapsed 
pulmonary  lisMC  is  at  (he  same  time  cedciuatous,  and  thcD  its  charftclcrs  arc 
less  marked,  its  cut  surface  being  moist  and  emitting  serum  when  xently 
squeezed. 

Another  airless  state  of  lung  which  has  received  a  separate  name  is  the 
"  carnilication  "  caused  by  compression  by  pleural  effusion  ;  what  charactcr- 
iic3  it  is  that  the  tissue  is  bloodleis  as  well  as  airless,  and  the  color  is  slaty 
or  mouse  colored  instead  of  being  reddish  brown, 

The  way  in  which  collapse  arises  was  well  illustrated  in  a  case  in  which  I 
mftde  an  autopsy  in  i8;4.  A  child,  aged  two  years  and  two  months,  died 
four  days  after  the  performance  of  tracheotomy  for  a  chronic  laryngeal  affiec- 
tion.  Upon  the  under  surface  of  the  left  lung  there  was  a  narrow  red  line 
of  collapsed  lun^  tissue.  This  had  running  through  it  a  tube  which  (like  ull 
the  other  tubes  m  the  same  part  of  the  organ }  happened  to  have  become  di- 
bled  as  the  result  of  the  chronic  obstruction  to  the  child's  breathing.  That 
tube  was  plugged  at  us  upper  part  by  a  piece  of  sponge,  about  a  quarter  of 
an  inch  long,  which  had  evidently  fallen  into  the  trachea  at  the  time  of  the 
operation,  The  limitation  of  the  collapse  to  the  part  of  the  lung  served  by 
the  obstructed  tube  was  perfect.  As  a  rule,  collapse  is  secondary  to  closure 
of  the  corresponding  tube  by  viscid  mucus  or  muco-pus.  How  this  brings 
■bout  the  affection  ha.i  only  lately  been  wc;ll  undcnttoud.  Gairdner,  in  iS|;o, 
Uggested  that  the  plug  acted  like  a  ball  valve,  utiowing  air  to  »ra]H-  during 
expiration,  but  nrevenling  it«  entrance  during  in.ipiration.  But  I  hare 
always  thought  the  explanation  unsaliitfactory  and  incajjableof  accounting 
for  Ihe  complete  di»ai>|>earancc  of  the  air,  inastmuch  aa  the  etaatic  force  of 
ihe  pulmonary  tistue  and  that  of  the  confined  air  must  soon  become  inade- 
quate to  nae  the  valve.  .\nd  Lichtheim,  of  Berne,  in  un  im|>ortani  reteurrh 
recorded  in  the  "  Arth.  /.  exp.  Path."  for  1879,  haa  recently  shown  that 
in  rabbits  collapte  very  tjutckly  (within  twenty-four  hours)  follows  the  plug- 
ging of  a  bronchos  by  a  piece  of  laminaria,  which  becomes  vwallen,  so  aa 
to  prevent  all  paaitage  of  air  in  either  direction.  It  is,  therefore,  evident 
that  the  affection  must  dqK-nd  mainly,  if  not  entirely,  upon  abiorpiion  of 
the  air  by  the  blood  which  circulates  in  the  wnlb  of  the  alveoli ;  and  l.ich- 
theim  gives  reasons  for  believing  that  the  several  gu^cous  constituents  of  Ihe 
atmoqihere  are  taken  up  with  different  degrees  uf  rapidity,  the  carbonic  acid 
and  the  oxygen  first,  and  afterward  the  nitrogen.  A  further  result  of  hia 
invettigaiions  it  the  proof  that  the  elasticity  of  the  pulmonary  tissue  t*  not 
exhausted  until  it  haa  become  completely  dei-oid  of  air.  For  without  the 
aid  of  lung  elasticity,  absorption  by  the  blood  must  cease  before  colta|ne 
would  become  complete. 

The  state  in  which  a  lung  is  found  when  there  has  been  slight  narrowing  of 
the  space  in  which  it  lie«  (whether  from  pleural  effusion,  or  enlargement  of 
the  heart,  or  puihingup  of  the  diaphragm)  is  inexplicable  unless  it  be  admitted, 
■a  a  general  principle:  that  whenever  e^-enasmall  part  of  the  organ  fails  to  tie 
acted  on  by  the  forces  which  are  concerned  in  inspiration,  its  clasiiciiy  brings 
about  a  total  collapse  of  its  substance,  notwithstanding  that  the  tubes  which 
serve  it  inay  be  patent.  Thi-i,  I  must  admit,  is  a  hard  doctrine  to  accept ; 
but  I  believe  that  there  is  no  doubt  about  its  truth.     Now,  in  bronchitis,  at 
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leiLit  in  children,  it  often  happens  that  large  portiont  of  the  tower  lobc»  of 
the  lungs  are  unacted  upon  by  inspiratory  forces  for  («  we  have  tccn)  the 
lower  ribs  and  even  the  sicinum  are  commonly  <iniwn  inward,  inxietul  of  ris- 
ing, during  the  act  of  bn-aihing.  And  the  tame  thing  ooctm  in  croup  and 
in  other  diM;ascG  attended  with  Urjrngral  obstruction,  lam  therefore  dis- 
posed 10  think  thai  collapse  of  the  lower  and  anterior  edgct  of  the  lungs, 
which  is  so  often  seen  under  stich  circunv^tances,  is  generally,  if  not  always, 
due  directly  to  the  cessation  of  inspiratory  traction  ii[>on  those  partt  of  the 
organs.  And  BarleU,  as  fax  back  as  i860,  showed  by  di^tection  that  it  is  in 
fact  often  impossible  to  denionstraic  any  plugging  of  the  tubes  passing  to 
collapsed  areas  of  pulmonary  tissue.  So  again,  in  enteric  fever,  wc  may  refer 
the  collapse  of  the  Kisesof  the  lungs,  which  is  so  commonly  seen  in  the 
bodies  of  those  who  have  died  of  that  disease,  to  the  ^h.tllowness  and  im- 
perfection of  the  respiratory  movements.  Even  when  collnpie  defends  upon 
obstruction  of  tubes,  an  importanl  factor  in  its  production  b  a  deik.icncy  of 
power  in  the  muscles  of  the  thorax.  For,  with  strong  muscles,  (here  is  not 
only  the  chance  that  a  fit  of  coughing  may  capel  a  plug  of  mucus,  but  also 
that  a  vigorous  inspiratory  effort  may  succeed  in  drawing  air  into  the  tissue 
in  spite  of  it.  Accordingly,  I  believe  that  in  adults  collapse  scarcely  ever 
occurs  as  the  cITcct  of  primary  bronchitis.  Even  in  children  its  develop- 
ment is  greatly  favored  by  a  rachitic  state  of  the  rib»,  and  i»crhaps,  also, 
by  the  muscular  weakness  resulting  from  measles  01  any  other  acute  disease. 
And  the  younger  the  child,  the  more  likely  is  it  to  show  collajisc  of  the 
lungs  under  a  bronchial  attack. 

The  view  that  inspiratory  retraction  of  the  lower  part  of  the  chest  ia  gen- 
erally the  cause  of  collapse  of  the  lungs,  when  the  two  things  arc  associated 
together,  is  not  incompatible  with  the  opinion  that  an  extensive  colla|i6e  due 
to  obstruction  of  the  corresponding  bronchial  tul)es,  may  sometimes  in  its 
lum  lead  to  a  falling  in  of  the  thoracic  walls.  Dr.  Gee,  for  example,  de- 
scribes a  unilateral  shrinking  of  the  chest  as  resulting  in  some  cases  from 
collapse  of  the  whole  of  a  lung  in  consc<iuence  of  plugging  of  its  main 
bronchus.  Generally  speaking,  however,  the  space  m  the  pleural  cavity 
vaciited  by  a  collapsed  portion  of  pulmonary  tissue  is  filled  up  by  an  over- 
distcniion  of  other  portions  of  the  organ.  And,  if  an  entire  lung  should 
become  emptied  of  air,  the  oppoiiCe  lung  undergoes  enlargement  and  dis- 
places the  mediastinum.  This  condition  is  sometimes  confounded  with 
emphysema,  as  I  shall  have  to  point  out  further  on. 

Some  »nter«  believe  that  pneumonia  is  vcfy  apt  to  arise  in  collapsed  [xw- 
lions  of  lung  tissue,  in  which  case  the  anatomical  distinctions  between  col- 
lapse and  hepatization  must  necessarily  fait.  Uchtheim.  indeed,  found  in 
hiscxiwrimcntsihat  an  acuteoedemaof  the  affected  lungsomeiimcsoccurred, 
so  that,  although  airless,  it  was  bulky,  soft,  and  moist,  lite  retention  of 
secretion  in  obstructed  tubes  is  suggested  by  JQrgensen  as  a  [>rol>ablc  cause 
of  inflammatory  irritation.  And  Lichihcim,  in  some  instances  in  which  an 
animal  survived  for  a  considerable  time  after  obeiniclion  of  the  bronchm, 
describes  the  hmg  as  looking  almost  like  a  sacculated  kidney  full  of  dilated 
channels  distended  with  pus.  Bui,  as  a  njlc,  I  think  that  pulmonary  tissue 
collapsed  as  the  result  of  disease  in  the  human  subject  remains  unintlamed. 
If  there  are  patches  of  broncho- pneumonia  in  the  same  organ,  tbcir  presence 
is  merely  a  coincidence. 

So  ^  as  I  know,  collapse,  whether  arising  from  bronchitis  or  from  laryn- 
Kal  obstruction,  is  alwa^  a  temporary  condition,  the  afTecied  parts  of  the 
lung  again  receiving  air,  if  recovery  takes  place  from  the  primary  disea&e.  I 
have  never  Keen  in  the  post-mortem  room  any  appearances  that  appeared  to 
be  traceable  lo  Ihc  occurrence  of  collapse  at  a  former  period. 

W'iih  the  exception  of  the  collapse  which  occurs  at  the  extreme 
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the  lungs  a*  the  mult  of  intpiratnrjr  relnclion  of  the  chevi  walls,  this 
condition,  when  sccoDdary  to  brunrhiti.t,  »eldoin  afTvct^  more  than  small 
jionions  of  each  organ,  lobules  or  gnutjic  of  lotniks  nctitiervd  here  and 
there,  some  on  the  tturface,  oiheni  in  the  interior.  Hence  il  docs  not  often 
give  rue  to  very  definite  physical  signs  ;  though  if  many  [lAlchn  should  exnt 
m  cloxe  proximity  to  one  another,  it  is  ]io»ibIe  that  there  may  be  more  or 
leo  dullncs  on  perctUMon,  a  deficiency  of  venicular  murmur,  and  even 
perhaps  bronchia)  breathinK-  As  regards  symptoms,  all  ihni  can  be  s.t)d  is 
thjt  coUaine  aggravates  the  dy«i>nou  already  produced  by  the  bronchiaJ 
s/Tection. 

BnoNCiiO-PNU/MONiA  (cittarrhal  pneumonia,  lobular  pneumonia). — In 
children  acute  bronchitis  alTeciing  the  finer  bronchial  tubes  is  often  accom- 
panied by  inflammation  of  the  piilmunary  alveoli.  And  even  in  adults  the 
same  thing  i*  sfjmctimcs  ol«er\ed,  although  very  rarely.  Among  children 
il  is  especially  at  an  early  .ige  that  hronrho-pneumonia  a  apt  to  occur. 
Ziem'i*cn,  out  of  ninety-eiglit  cases,  foimd  that  sixty-seven,  and  StetTcn,  out 
ofscvcnty-lwfo  cases,  found  th.it  fifty-two,  were  in  patients  under  thrte  years 
old-  In  very  many  instances  the  affcrtion  is  secondary  to  some  infective 
disease.  McaKlet  and  whooping  cough  furnish  by  far  the  largest  number  of 
cases  of  broncho-pneumonia.  But  it  is  also  sometimes  seen  after  diphtheria, 
rOlheIn,  smallpox,  scarlet  fever.  And  Dr.  Wilks,  in  the  "Guy's  Hot^. 
Jiffffrtt"  for  i860,  pointed  out  that  it  is  a  common  cause  of  dcalh  in  chil- 
dren (even  up  to  puticrly)  suffering  from  severe  burns.  Jili^nsen  insists,  as 
other  writers  hod  before,  on  the  gnratly  increased  liability  to  broncho- 
pneumonia, as  a  complication  of  bronchitis  (whether  after  measles  or  indc- 
|>cndently  of  any  infective  disease)  in  those  who  arc  obliged  lo  brcalhr  im- 
pure Bir,  among  the  poor,  in  their  close,  narrow  rooms.  He  is  even  disposed 
to  allribule  the  greater  frequency  of  the  afTcctlon  in  winter  to  defecl  of 
Vv-Dliblion  rather  than  directly  to  inclemency  of  season.  Nor  is  it  iinlikily 
that  the  exi^lem  e  of  rickets  may  render  a  child  more  apt  to  become  dffcctird 
with  broncho-pneumonia  if  it  b  ailackcd  with  bronchitis. 

As  to  the  special  causes  of  the  exceptional  cases  in  which  a  broncho- 
pneumonia like  that  of  infants  occurs  in  adults.  I  am  not  aware  tlut  it 
D  at  present  poasiblc  lo  say  anything  definite.  I  have  notes  of  a  few 
cases.  One  was  in  a  woman,  aged  thirty,  who,  having  miscarried  eight  days 
before,  was  attacked  with  shivering  and  headache,  and  died  after  an  illness 
Ih.tt  laated  ten  days.  Another  was  in  a  man,  aged  twenty-five,  of  dissipated 
habits,  who  was  said  to  have  been  under  a  course  of  mercurial  treatment 
for  syphilU,  when  he  got  drunk  and  received  a  blow  on  the  nose.  This  was 
(olluwed  by  episUKis,  which  continued  until  recourse  was  had  to  plugging 
of  the  nares;  the  mucous  membrane  then  suppurated  profusely,  the  dis- 
charge being  very  fetid  ;  and  he  sank  and  died  at  the  end  of  a  week.  A 
(hirdcase  was  that  of  a  man,  aged  iwcnty-eighi.  a  singer  at  a  music  hall. 
He  had  a  fall  from  a  carl,  and  this  led  to  an  illness  which  proved  fatal  in 
three  weeks.  At  first  he  tried  to  go  on  with  his  singing,  but  he  was  suon 
obliged  10  give  it  up.  When  admitted,  shortly  before  his  death,  he  was 
cain3to!«.  [n  this  instance  some  of  the  patches  were  sloughing  in  their 
centres.  But  in  the  reports  of  the  other  two  cases  it  is  expressly  staled 
that  the  ap|x.-arances  were  identical  with  those  thai  are  commonly  seen  in 
children.  It  seems  probable  that  in  ihc  second  case  the  inflammation  was 
let  up  by  the  inhalation  of  fetid  pus  from  the  nasal  cavities  into  the  air 
pasuges:-  Indeed,  I  have  before  mc  the  report  of  another  case  in  which  a 
similar  alTection  of  the  lungs  was  met  with  as  a  complication  of  tubercular 
iDeningiits  in  a  woman  a^ed  thirty-four,  and  was  aitrdtuted  to  the  entrance 
of  food  into  the  bronchial  tubes  while  she  was  struggling  in  her  delirium. 
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Breaihinj;  irriiant  gases,  npceully  chlorioe  io  larg«  quanrily.  sometimes 
Ids  «p  inflamrualion  of  the  pulmonary  tissue,  fiimuliAneowily  with  a  very 
intense  bronchitis.  It  is  not  improbable  that  the  immediate  cause  of  the 
ordiriary  bioncho-pnciimonLi  of  children  isofVea.  if  not  alwaj's,  the  entrance 
into  the  alveoli  of  inlUmmaiory  products  formed  in  the  finer  tubes,  as  the 
rsuli  of  violent  inspiratory  efforts. 

Broncho-pneumonia  is  also  said  to  be  not  infrequent  in  extreme  old  age, 
giving  the  few/ </-rfrtii-^io  those  who  have  long  labored  under  senile  bron- 
chial catarrh. 

The  roost  obvious  indication  that  pneumonia  in  a  given  case  has  arisen  by 
extension  from  the  bronchial  tui^cs  is,  its  occurring  in  si-atiered  patches 
throughout  one  or  both  of  the  lungs.  These  patches  are  more  or  less  roundvd 
in  form ;  they  are  usually  of  about  the  size  of  peas,  but  sometimes  it  is  said 
they  may  be  as  large  as  hazel  nuts.  They  arc  reddish-brown  in  color,  or 
more  or  less  gray,  or  even  grayish -yellow,  according  to  the  slagc  to  which 
the  inflammation  has  advanced  in  them.  As  seen  upon  the  cut  surface  of 
the  lung  they  appear  slightly  raised  above  the  rest  of  the  parenchyma. 
They  have  a  dull,  lustreless  appearance,  and  I  agree  with  those  writers  who 
describe  them  as  very  often  somewhat  granular  on  section,  although  no 
doubt  the  granulations  arc  less  obvious  than  in  the  red  hepatizaiHin  of 
ordinary  acute  pneumonia.  The  substance  of  the  patches  b  soft  and  friable, 
and  when  squeezed  they  emit  a  more  or  less  opaque  fluid.  It  sumetiiucs 
happens  that  they  arc  so  closely  collected  together  in  some  one  part  of  a 
lung  that  a  whole  lobe  may  seem  to  be  consolidated.  Even  then,  hovfever, 
the  lobular  markings  arc  usually  very  distinct  and  the  cut  surface  is  devoid 
of  that  homogeneous,  even  appearance  which  characterises  common  "lobar" 
hepatiution.  Still,  I  do  not  think  it  is  advisable  to  keep  up  the  use  of  the 
term  "lobubr  pneumonia"  as  a  synonym  for  the  affection  now  under  con- 
sidcration.  One  great  objection  to  the  name  is  thai  it  was  formerly  applied 
as  well  to  the  scattered  masses  of  infiltration  that  result  from  pyasmia. 

I  must  not  omit  to  mention  that  more  or  less  of  pleurisy  is  very  commonly 
associated  with  broncho-pneumonia,  there  being  a  thin  layer  of  lymph  u|>uti 
the  pleural  surface,  especially  over  any  patches  that  happen  to  lie  jmt 
beneath  the  serous  membrane.  Indeed,  both  at  the  bedside  and  in  the  [Kxit- 
mortem  room,  I  have  been  much  struck  with  the  fatt  tliat,  altogether  a]Kirt 
from  the  presence  of  any  obvious  pneumonia,  pleurby  b  a  far  more  fre- 
quent complication  of  bronchitis  than  1  should  iMve  anticipated.  In  aUulu 
affected  with  bronchial  inflammnlioD  «  pleuritic  friction  sound  may  very 
often  be  detected,  if  it  is  Ibtcned  for. 

Histologically,  the  morbid  process  in  broncho-pneumonia  is  a  tatarrhai 
inflammation ;  that  is  to  say,  the  cells  which  fill  the  affected  alveoli  are  manv 
of  them  epithelial  in  character,  large,  of  irregular  shapes,  with  bold  nurtci. 
Some  wriicr^,  therefore,  prefer  10  call  the  disease  "  catarrhal  pneumonia ;  " 
but  I  think  that  this  is  better  avoided,  because  the  name  is  ambiguotn,  inas- 
much as  a  caiarrhal  pneumonia  may  occur  under  many  other  ctrcumitonres ; 
we  shall,  for  instance,  have  to  discuss  elsewhere  liie  relations  of  such  ao 
affection  to  acute  tuberculosis  and  to  phthisis. 

Moreover,  in  some  cases  the  inflammation  appears  to  spread  to  the  con- 
nective tissue  by  which  the  pulmonary  lobules  are  united  together. 
Jtlrgenscn  speaks  of  "thick,  whitish-gray  tunds,  which  are  seen  crossing  one 
another  upon  the  cut  surface  of  the  organ,"  In  1878  I  met  with  a  well- 
marki-d  instance  of  this  in  a  child,  aged  three,  who  died  after  an  iUne«of  five 
weeks'  duration,  which,  perhaps,  began  in  whooping-cough.  The  left  liing 
contained  many  patches  of  broncho- pneumonia.  The  right  luitff  was 
almost  entirely  consolidated.  lis  (Issue,  however,  fell  hard  ;  and  the  hbfous 
tissue  in  it  had  obviously  undergone  a  great  increase.    Such  cases  seein  to 
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to  tugsHt  an  explaoation  of  an  appearance  vhich  one  not  infrequently 
(MS  in  nuKing  aiitoptie*  of  peraunn  ar  nil  periods  of  life,  namely,  a  marliling 
of  the  (exiure  of  a  |>.irl,  or  (lie  whole,  of  a  lung  by  fibroiu  bands  which 
intencct  one  another  and  divide  it  up  into  irregular  arean.  Such  an  alTec* 
tion  if  commonly  regarded  as  indicating  the  commencement  of  cirrhotic  of 
tbe  organ.  Kut  it  hai  not  at  all  ihc  look  of  a  progre»ive  or  active  letion  ; 
and  I  ininlc  it  u  lar  more  Hkcly  to  be  a  residue  of  a  formf^r  attack  of  inflam- 
mation.    Ordinary  anitc  pncttmonU,  lo  fnr.-i«  1  am  aware,  never  gives  rite  to  it. 

The  iffttgnnsu  of  broncho-pneumania  i«  iixiiully  mare  or  ler»  uncertain; 
the  rei:ognilion,  that  m  to  »ay,  of  it*  presence,  in  addilion  lo  that  of  the  acute 
bronchitis  which  pccct-de*  and  gives  origin  to  it.  Phynitjil  examination  of 
the  chcti  often  hulpi  but  little.  If  Mveml  lobuleit  side  by  tide  lienenlh  th« 
pleura  arc  consolidnlcd  there  may  be  impairment  of  resonance  (or  even 
dullitc»)  on  percuwion,  brnnchial  breathing  and  bronchophony,  the  latter 
being  esfKcially  obvious  when  ihc  paiieni,  if  a  child,  a  crying.  The  bron- 
chilic  crepitations  and  rales  arc  often  clear  and  "  consonating  "  in  qunlily. 
Jaq;en»CR  l.iy%  street  on  the  occurrence  of  a  crepitating  i&le  rather  like  that 
which  is  heard  in  ordinary  acute  pneumonia,  but  slightly  less  fin«  and 
audible  on  expiration,  as  well  as  on  inspiration. 

Nor,  again,  is  broncho- pneumonia  attended  by  any  marked  lym/^ami. 
liemaen  has  rightly  laid  stress  on  the    importance  of  a  sudden  rise  of 

mperature,  as  an  indication  of  its  supervention  in  the  course  of  acute 
bronrhiiis,  if  the  pyrexia  should  previously  have  been  moderate.  But,  as  I 
have  alrt-adyrtalcd,  the  thermo meter  may  indicate  104°.  or  even  higher,  in  a 
child  affected  with  bronchitis,  mdept-ndcntly  ofany  complic;ttion.  jjlrgenscn 
says  that  broncho- pnuemonia — as  for  example,  after  measles — may  be 
accompanied  wilh  a  teuijierature  of  105,8°  for  days  together  with  scarcely 
any  remivuons.  In  fatal  cases  the  temperature  sometimes  nws  before  death, 
reading,  perhaps,  107'  or  loS" ;  somtiimcs  it  falU  below  normal.  The  pulse 
is  of^cn  extremely  rapid,  so  that  at  the  wri*t  it  cannot  be  counted.  In  chil- 
dren a  pulse  rale  of  150  to  100  is  by  no  means  incompatible  with  tubitequent 
recovery  ;  and  one  must  be  careful  not  to  allow  it  10  lead  one  to  give  an 
absolutely  fatal  prognosis.  It  is  suiprisinK,  too,  how  hurried  the  breathing 
may  be  in  cases  which  yet  do  perfectly  welt.  What  is  really  alarming  is 
thai  the  pulse  should  be  full  .and  "  running  "  in  character,  from  emptiness 
of  the  arteries.  When  the  disca^  ends  in  recovery  the  pyrexia  and  the  other 
symptoms  subside  gradually;  there  is  never  a  "critical"  fall  of  tempera  to  re. 
Herpes  on  the  lips  seldom  accompanies  this  form  of  pneumonia.  Albumin* 
uria  is  not  infrequent. 

<\s  regards  what  may  be  termed  "chest  symptoms."  it  often  happens 
that  with  the  su|Kivcntion  of  broncho -pneumonia  the  tough  from  which  the 
patient  had  been  suffering  cea.ies,  or  becomes  less  loud  ami  shorter  in 
cfaancter.  Usually  do  ex|K'ctoration  makes  its  appearance.  There  it 
generally  an  extreme  reslk>s^^ess,  the  patient  totung  about  in  bed,  or 
requiring  (if  a  child)  to  be  taken  up  by  its  nurse  and  shifted  in  position 
every  few  minutes.  The  breathing  is  often  shallow.  The  face  and  the  lips 
are  apt  to  become  pale,  with  perhaps  a  livid  blush  upon  the  cheeks. 

One  point,  of  great  clinical  im|>urtance,  is  that  broncho- pneumonia  some- 
bmcs  gives  rise  to  cereberal  symptoms  of  so  prominent  a  character  th.11  one 
may  easily  suf^kmc  the  cose  u>  be  one  of  tubercular  meningitis.  Delirium, 
coma,  retraction  of  the  occiput,  vomiting,  strabismus,  convulsions,  may  all 
appear  in  turn.  jQrgensen  makck  the  formal  statement  that  "in  a  child 
affected  with  broncho-pneumonia  it  may  be  absolutely  impossible  to  say 
with  certainty  whether  or  not  tuben'lest  are  also  jiresent  in  moderate  quan- 
tilics  in  tlw  brain."  Of  course,  the  quesition,  then,  is  whether  the  lung 
I  affection  alw  is  not  really  an  acute  tuberculosis. 
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Pr^gnotis. — The  ordinary  duration  of  broncho- pnetimonia  is  about  a  fbrt^ 
night ;  but  wtmetimes  it  runs  on  for  three  or  four  weelu,  or  even  long*^.  It 
may  destroy  tifc  verv  rapidly — within  a  few  days,  or  even  in  twenty-four 
hotirx.  Sttinetinies  the  <uiuse  of  death  leetns  to  be  inuuan»,  all  acute  s)  n)[>- 
lotns  having  {KUsed  off.  Jilr^tensen  glvet  some  figures  frora  whic^h  it  appears 
thai  the  disease  Is  fauit  to  from  half  to  two-thirds  of  those  attaclcL-d  by  it.  In 
nxes  con!te<Mitive  to  mea:ile?i  the  risk  in  said  to  be  Hmaller  than  this ;  and  in 
senenil,  he  tayii  down  the  rule  that  the  mure  acute  the  attack  the  \&»  ibe 
danger.  Very  jroung  iiif:int.<i  are  fur  more  likely  to  die  than  older  children  ; 
and  the  prognoui  is  also  more  seriout  in  thoxe  who  arc  weakly,  rachitic,  or 
very  Eai. 

Chronic  Brohchitis,  like  the  aeute  form,  rarie«  widely  in  its  degree 
imjKirtance  and  of  M^verity  in  different  ca«ev     Some  of  its  mildest  forms  a 
seen  in  rhildren  and  in  young  adults,  who  from  lime  to  lime  have  attacks 
what  x%  tenncd  "  brnnchial  catarrh,"  until,  as  the*)'  get  older,  they  peiliajH 
ultimately  "grow  out  "  of  them.     Other  cn-ws,  chiefly  in  persons  advanring 
in  agp,  Like  tne  form  of  wlut  is  called  a  "  winter  coiigh."     Year  after  year, 
during  the  rold  season,  thisc  people  become  Irotibled  with  »  cmigh,  whicb 
leaves  them  entirely  in  the  vummcr,  and  which  is  attended  with  more  or  less 
free  cjcpecioKiiion  of  a  mtico-punilent  mnierial.     Sometimes  it  occurs  cbief)^ 
in  the  morning,  when  ihcy  rise  from  bed  ;    sometimes  it  goes  on  at  intervals 
throughout  the  d;iy;    sometime*  it   is  very  bod  at  night,  disturbing  their 
rest.     For  a  time  there  is  not  the  least  dyspnoea.     Gradually,  however,  they 
find  that  in  musrular  exertion,  as  in  walking  up  hill,  or  in  mounting  stairs 
c|iii('kly,  the  breath  becomes  short  and  hurried.     Still,  it  is  stinirising  how 
little  heed  is  paid  to  such  symptoms,  which,  among  the  poorer  ciassc-i.  seem 
to  lie  i;ikcn  almost  as  a  matter  of  course.     In  making  antoji^ics,  1  have 
n-jwatcdiy  found  the  tubes  in  the  lower  parts  of  the  lung*  filled  with  pus, 
and  even  dilated,  and  the  lungs  themselves  markedly  cmphysenuttous  in  the 
Ijodies  of  patients  who  had,  perhaps,  died  in  the  surgical  wnrd*    of  the 
hiispiul,  and  who  had   never  made  any  complaint  of  pulmonary  symptoms, 
Hilt  flflcr  a  few  years  this  cough  continues  even  during  the  stmimcr  ;  and^. 
there  is  constant  dyspnoea,  the  breatbing  bein^  huiried  and  even  whcezingj^H 
especially  during  any  exertion.     For  a  long  time  there  is  no  loss  of  Ai-shJ^^ 
but  at  length  wasting  occurs,  and  it  may  reach  an  extreme  degree. 

It  is  only  during  the  early  stages  of  chronic  bronchitis  that  It  ts  possible 
for  the  patient  to  recover,  so  as  to  remain  henceforth  free  from  the  liability 
to  the  dtceasc,  when  exposed  to  cold  or  damp.  But  even  in  advanced  cases, 
occurring  in  persons  of  easy  circumstances,  it  may  often  be  kept  at  bay  by 
their  avoiding  all  changes  of  tcmpcraiurc,  and  spending  evrry  winter  in  a 
warm  climate,  or  else  remaining  indoors  throughout  that  season  of  the 
year.  In  this  way  life  may  often  be  preserved  to  its  natural  tenn,  or  ev 
beyond  it. 

When  death  occurs,  it  is  sometimes  aa  the  result  of  an  inlcrcur 
acute  attack.     Indeed,  those  who  suffer  from  chronic  bronchitis  are  exceed 
ingly  apt  to  have  such  attacks,  attended  with  more  or  1es<  pyrexia,  which ' 
always  cause  more  or  less  anxiety,  but  which  may  pass  off,  leaving    behind 
them  only  an  increased  susceptibility  for  the  future. 

In  other  cases  chronic  bronchitis  ends  fatally  by  the  supervention 
of  dropsy,  exactly  tike  that  of  heart  disease.  The  right  chambers  of  the 
heart  are  thin,  dilated,  and  hypcrtrophied ;  and  the  trunk  and  branche<i 
of  the  pulmonary  artery  are  thickened,  just  as  in  mitral  stenosis.  I  have 
note*  of  an  instance  in  which  the  wall  of  the  pulmonary  artery  was  actually 
thicker  than  that  of  the  aorta,  and  it  was  also  atheroma totis.  Such  changes 
never,  I  suppow,  take  place  until  cmpbysenia  of  tbc  luogs  haa  develo|: 
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'itscrif ;  and  I  should  have  thought  that  the  obstraclion  to  the  ptilmonarf 
circitUiion  wns  Mifficicntly  rxplaincd  by  the  dcftxtivc  seration  of  the  blood 
which  ocmn  under  such  circumMAnces,  and  by  the  dimimilion  of  (.aiiillar)' 
area  in  the  pulmonary  sysicm  of  vewcls.  Bui  Traulic  has  laid  sirew  ujion 
a  third  faclor,  namely,  the  dcficieDcy  of  the  movements  of  expansion  and 
reiraetion  of  the  lungs  in  brmihing,  n-hich,  under  normal  conditions,  arc 
nipposcd  by  him  to  lurcher  the  flow  of  blood  through  the  piilmonar)' 
capillaries.  Ultimately  the  liver  becomes  nutmcggcd,  ihc  spleen  nnd  the 
Itidnc^  iodumted,  Ihc  stomach  congested.  Une  important  element  in  the 
bringing  about  these  more  remote  changes  is  the  occurrence  of  granular 
degeneration  in  the  muscular  substance  of  the  right  side  of  the  heart. 
Another,  which  has  not  yet  received  its  due  share  of  attention,  is  a  tike 
degeneration  of  the  diaphragm,  as  pointed  out  b^  the  late  Mr.  Callendcr  in 
the  "Za/uet"  for  1857,  and  by  Zalin,  in  vol.  Ixxiii  of  "  yirt/tma's  Ar(hip." 

I     Certain  varieties  of  chronic  bronchitis  demand  separate  mention.     One 

'of  them  is  that  which  Lacnncc  called  <atarrke  see.  1  have  already  spoken 
of  a  like  form  of  acute  bronchitis.  But  the  cases  that  have  now  to  be 
considered  are  described  by  Kiegel  as  having  a  duration  of  scveril  months, 
and  as  often  ending  fatally,  81  least  in  children.  The  most  prominent 
symptom  is  a  paroxysmal  cough,  which  is  so  violent  that  the  face  becomes 
purple  and  the  cervical  veins  swell  out  as  thick  cords.  Vet  there  is  do 
Sputum,  except,  perhaps,  a  little  tough  mucus.  Pyrexia  is  very  slight,  or 
altogether  abwnt. 

Another  variety  of  chronic  bronchitis  is  attended  with  a  remarkable 
flow  of  a  ihin,  watery,  albuminous  liquid  from  the  mucous  membrane,  so 
thai  the  name  of  bronthorrhira  Kr^sa  has  been  given  to  it.  Laennec  relates 
the  case  of  an  old  man  of  seventy,  who.  for  ten  or  twelve  yeiis.spat  up  such 
a  fluid  10  the  extent  of  about  four  pints  every  day,  and  yet  remained  fairly 
««I1  nourished.  But  in  other  instances,  aa  Andral  pointed  out  in  his 
"C&nijut  MidicAU^'  extreme  emaciation  occurs,  and  wcuknc-vt  ami  (ullor, 

^almost  re»emblin)j  that  which  might  have  been  caused  by  profuse  hemorrhage. 

Chronic  bronchitis,  if  it  la-stK  for  any  length  of  time,  gives  rise  to  certain 
3ndary  alTectiomt  of  the  pulmonary  parenchyma  and  of  the  air  pasuges 
'thenuelv«s,  which  afferiion!!  add  greatly  to  its  gravity.     They  are  respectively 
known  as  "emphysema  of  the  lung«,"and  "bronchiectasis"  or  "dilatation 
'  the  bfODchial  tubes." 

EurtivsEUA  OF  THE  LuNos— ot  "emphysema,"  as  it  is  often  called 
without  any  addition,  when  there  can  l>e  no  doubt  that  a  pulmonary  alTection 
bintendeil — must  not  beconfounded  n*ith  that  condition  of  the  subcutaneous 
aod  other  connecliw  tiiuues  which  also  liears  the  name  of  emphyM.-ma,  and 
which  depend-s  ujion  an  infiltration  of  them  with  air  as  the  result  ol  injury 
to  some  air-containing  structure,  so  that  it  is  more  commonly  seen  by  the 
Wfgeon  than  by  the  ]^>hyMci4n.  What  adds  to  the  conftision  is  that  in  the 
hlDg  itvlf  an  infiltration  of  air  into  the  subpleural  connective  tisKue  does 
Kxnetimes,  though  rarely,  occur,  and  may  go  on  until,  p.^ssing  along  the  root 
of  the  lung,  the  air  difTuscs  itself  through  the  mcdi.i--'liniira,  and  reaches 
even  the  superficial  fiuria:  of  the  neck  and  of  the  chest;  this  last  alTcction 
b  technically  known  as  "  interlobular  "  or  '■  interstitial  emphysema." 

.A  very  (;on)pIctc  description  of  emphysema,  both  a*  regards  iB  anatomical 
character  and  as  regards  its  symptoms  was  given  by  l,aennec ;  before  then  it 
had  almost  escaped  notice.  Its  real  nature  wns  first  pointed  out  by  Roki> 
tansky,  who  showed  that  it  consists  in  part  of  an  over  distention  of  the 
palmonar^  alveoli,  but  also  in  part  of  an  atrophy  of  their  walls,  cauting 
[their  cavities  to  run  together  into  irregular  spaces,  sometimes  of  very  Urge 
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si«.    The  name  b,  therefore,  very  a^Jtopriaie,  being  derived  from  the  Grtrk 
(>  and  if^utam,  t  blow  into. 

Over  (JisientioR  i>i  the  lung  tinsue  does  not  in  iuelf  justify  its  being 
ipokcn  of  as  emphyxematou^.     In  children  who  hare  dird  aAer  a  few  dan' 
illnrst  of  laryngeal  diphtheria,  nr  croup,  or  acnte  bronchitis,  it  is  common  to 
And  the  lungit  verj'  Imlky,  and  looking  far  more  open  textured  iKui  UMial. 
One  is  very  ajit  lo  K|ieak  nf  thiK  condition  ax  em[ihy3enia.     But  it  is  clca^^ 
that  there  \ym  been  no  time  m  surh  casrt  for  the  oucurrence  of  atrophy  d|^H 
the  aiveobr  walU,  and  in  all  probability  if  the  patieni.s  bad  recovered,  ib^^ 
lungs  would  (|tiirkl)'  have  returned  to  iheir  normal  xiaie.     Even  when  some 
amount  of  emph)iema  seems  to  be  really  present,  it  may  lup|>en  that  imme- 
diate!!)-after  an  attack  of  dyspnoea,  a  great  iipparent  increase  of  the  condition 
ran  be  made  out  by  physical  ^igns,  which  yet  sulnides  a^in  within  twenty- 
four  h«iir>.     HertK,  in  Zietnssen's  "  Hnndbuch,"  mentions  the  ctuc  of  an 
aMhm:iit<:  jiaticnl,  aged  thirty,  in  whom  he  observed  such  a  transitory  over 
dii-tfnlidn  of  the  lungi^  on  several  distint^  occasions. 

/tiiatom): — The  presence  of  eni]>h)-scma  of  the  lungs  in  the  dead  body  is 
Fec»gnttc<)  lartly  by  (ouch  and  partly  by  sight.  Tbe  stilatance  has  a  (Pecu- 
liar soft  feel,  like  that  of  a  down  pillow  ;  it  scarcely  crepitate*,  if  at  all,  when 
«c|uee/.ed  between  the  finger  and  thumb ;  and  prcswre  upon  its  surface 
Tcaditv  causes  a  deep  pit,  which  rem.iins  after  the  preoure  is  removed. 
ThU  ia.1t  ciraimstancc  depends  upon  the  lo«  of  the  normal  elasticity  of 
the  pulmonary  tissue.  Another  efrcct  of  the  same  cause  fa  failure  of  the 
hmgs  III  coUa|He  when  the  chest  is  opened.  They  often  remain  fully  di.t- 
tendcd,  and  the  left  lung  covers  the  heart,  so  that  scarcely  anything  is 
lo  be  seen  of  that  organ.  In  a  case,  of  which  I  have  notes,  which  was 
observed  at  Guy's  Hospital  in  1 868.  one  lung  overlapped  the  other  behind 
the  sicmum  by  an  inch  and  a  quarter.  A  similar  condition  which  miwt, 
]  think,  have  been  pathological,  was  found  in  a  l>ody  which  I  froJie  for 
the  puqwrsc  of  making  a  Imnsrcisc  section  of  it,  when  I  was  deniun- 
stmtoT  of  anatomy ;  a  wax  model  of  that  preparation,  which  Ls  now  in  the_ 
museum,  shows  the  lungs  covering  one  another  for  some  little  distance 
there  was  advanred  phthisis,  and  it  is  very  likely  tliat  einphyser 
also  exiisled,  although  this  was  not  proved  to  be  the  ca.se.  In  extrer 
instances  the  lungs  bulge  in  all  directions,  both  during  life  and  aft 
death,  displacing  the  structures  around  them.  Their  apices  protrude  far 
above  the  clavicles  \  their  bases  bulge  so  that  the  diaphrafpn,  from  being 
arched  upwanl,  ha^  a  flattened  or  even  (it  is  said)  a  concave  upper  surface. 
I  have  notes  of  two  cases,  in  each  of  which  the  ;iericardial  sac  was  pouched 
inward  at  its  lower  part,  so  that  Dr.  Moxon  described  the  heart  as  resting 
upon  and  as  being  separated  from  the  surface  of  the  diaphra^n  by  «-.ushions 
of  lung.  Sometimes  there  are  large  bullae  or  blebs  containing  air,  of  al) 
sixes  lip  to  that  of  a  walnut  or  a  pigeon's  egg.  These  are  seen  cniefly  along 
the  anterior  borders  of  the  lungs,  but  somclimcs,  also,  along  their  inferior 
borders  or  near  their  roots.  Not  infrequently  the  ear-shaped  process  of  the 
left  lung  shows  a  more  marked  degree  of  emphysema  than  any  other  ixirt. 
But  in  some  instances,  even  when  the  lungs  arc  very  highly  empbjrsematous, 
no  large  cavities  arc  to  be  seen.  The  tissue,  if  closely  inspected,  is  found  to 
be  full  iif  spaces  of  the  size  of  fine  shot  or  of  mitlel  seeds.  One  noticeable 
apjvearance  is  a  rounding  olT  of  the  free  edge^  of  the  lungs,  and  their 
outer  xurfa<:es  often  .show  marks  of  the  ribs,  the  intercostal  spaces  having 
yielded  so  as  to  allow  the  lungs  to  bulge  outward.  Emphysematous  hing 
tbsue  is  of  a  gray  color,  mottled  with  spots  and  lines  uf  pigment,  dry  and 
bloodless. 

Tlte   earliest    change   in   a   lung    that    b   becoming  emphysemaloas    is, 
according  to  Rindtleisch,  a  dilatation  of  the  iofundibular  cavities  into  tb 
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tides  of  which  lh«  alveolt  open ;  according  ccj  Hvrlz,  a  nnrljr  uniform 
Idilaifiiion  of  the  infiindibuU  and  also  of  the  alveoli  Ihcniiwlvni.  Gradu- 
ally the  alveolar  wnlU  waste  until  nothing  is  kfi  of  them  liul  nn.ill  lidgcs, 
pfojcciing  a  little  way  into  the  interior  of  an  oval  or  rounded  t-pnx  into 
which  each  infundibular  cavity  and  its  alveoli  have  now  become  resolved. 
After  a  lime,  the  sqilA  between  these  spaces,  in  their  turn,  thin  away  and 
bccoTiK  |«rfoinled.  Thus  the  result  is  a  progressive  increase  in  the  size  of 
the  spaces  with  a  diminnlion  of  their  number.  An  aggregation  of  ritiy 
granules  round  the  remains  of  the  nuclei  of  (he  alveolar  epithelium  Vi  com- 
nonlj  present,  and  in  the  "  Mtd.-Ckir.  TVantactions"  for  1848,  Mr.  Raincy 
mainumcd  that  the  morbid  process  concerned  in  emphysema  was  pnmarily 
and  eiscntially  a  fatty  dc|;encration  ;  but  there  is  no  reaton  to  suppose  that 
this  ts  the  case.  There  is,  of  course,  nn  enormous  deslniction  of  ca]>illancs 
when  ihe  affection  is  at  all  extensive.  Rindfleisch  speaks  of  the  vcs^ls  as 
collapsing  until  "  only  a  narrow,  ribbon  tike  band  is  left,  which  may  be 
recognized  as  an  obliterated  vessel  by  its  greater  Imnsparcncy  amid  a  dark, 
often  pigmented,  parenchyma,  and  by  its  uniting  with  other  bands  like  itself 
to  form  the  usual  anastomotic  network. "  He  goes  on  to  say  (hat  some 
relatively  wide  communications  arc  opened  up  between  the  pulmonary  artery 
on  the  one  hand  and  the  pulmonary  and  the  bronchial  veins  on  the  other 
hand.  These  anastomoses  appear  in  well-injected  lungs  as  peculiar  elon- 
gated, unbranched.  vascular  arches  of  the  same  diameter  throughout,  con- 
trasting very  strikingly  with  a  far  more  numerous  assemblage  of  extremely 
tortuous  and  dilated  nrterics  for  whose  contents  no  such  supplemental  mode 
of  escape  has  been  provided. 

PatKogtiiy. — With  regard  to  the  mode  of  origin  of  emphysema  of  the 
lungs  there  have  been  many  different  opinions.  Lacnnec's  idea  wa;s  ihal  the 
tubes  in  cases  of  bronchial  catarrh  being  obstructed  by  swelling,  or  by  an 
accumulalion  of  mucus,  tlie  air  which  found  its  way  into  the  a]vcoli  during 
iiis|»ration  bc<»me  unable  to  escape  during  expiration,  inasmuch  as  the  ex- 
piratory force  was  less  than  the  inspiratory.  In  other  words,  he  thought  that 
emphysema  was  the  result  of  a  process,  the  exact  converse  of  the  ball-valve 
action  which,  as  «re  have  seen,  was  supposed  by  Dr.  Gairdner  to  be  the 
cause  of  collapse.  It  was  objected  by  Louis  that  the  ordinary  seat  of 
catarrh  is  the  base  and  lower  part  of  the  lung,  whereas  the  pans  most  apt  to 
be  aiTccted  by  emphysema  are  the  apex  and  the  anterior  margin.  In  1851 
Gairdner  formulated  a  very  definite  theory  of  emphysema,  which  he  re- 
garded as  arising  solely  during  inspiration.  His  view  was  that  colla|He  or 
reduction  in  bulk  in  one  part  of  a  tung  is  a  necessary  antecedent  to  the 
development  of  emphysema  in  another  part.  During  inspiration,  when  the 
chest  becomes  enlarged,  if  each  and  all  of  the  lobules  cannot  expand  to 
fill  it,  some  of  them  must  be  stretched  unduly  \  and  this  constitutes  emphy- 
'  ficma.  For  a  few  yean  Gairdner's  view  was  widely  accepted,  it  being  held 
that  the  aiTeclion  wastliusessenlially  "complementary"  or  "  corapeniatory  " 
either  to  collapse,  or  to  rctrog restive  tubercular  disease,  or  to  itome  other 
contracting  lesion  of  the  lung.  But,  in  1856,  Sir  William  (then  Dr.)Jenner 
addressed  to  the  Royal  Medi^  and  Chirurgical  Society  a  powerful  argumeni, 

I  proving  that  the  development  of  emphysema  occurred  during  expiration. 
And  it  is  now  known  that  this  very  same  doctrine  had  already  been  taught 
in  Germany,  as  far  back  as  1845,  '^y  Mendelssohn,  in  a  work  entitled 
"  Der  Mechanismusder  Respiration  und  Circulation."  Gairdner  urged  that 
it  is  imposible  for  emphysema  to  be  produced  by  the  act  of  expiration, 
even  with  a  closed  glottis,  liecaune  the  force  by  which  the  air  becomes 
compressed  within  the  lung  opposes  exactly  3»  much  resistance  without  as 
it  creates  pressure  within.  Jenner  now  |)uiiited  out  fas  Mendelssohn  had 
doD«  before)  that  certain  parts  of  the   thoracic  walls  are   yielding,  and 
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comequcntl/  incapable  of  nuintaining  this  resistance.  Both  these  obser 
indicated  the  apic««  of  (he  lungK  as  being  devoid  of  adequiite  protection 
against  an  cxpAnsitc  force  from  within ;  and  we  have  seen  thai  Louis  had 
long  before  shown  that  the  apices  were  especially  apt  to  become  emphysem- 
atous Jcnncr  remarked  that  during  a  lit  of  couching  the  »ipra-ciavicular 
regions  ma)-  be  seen  to  bulge,  and  that  by  placing  one's  hand  upon  them 
one  can  feel  that  they  are  distended  by  a  considerable  force  If  the  apices 
are  the  scat  of  cmphy^nu,  this  bulging  under  violent  expiration  it  extreme, 
and  pcrciimon  over  the  bulging  p;irt«  may  elicit  an  almost  tympanitic 
Bound.  (Ic  hirthi-r  .shoived  that  the  slernum  and  the  upper  rib  canilagcs 
were  to  some  extent  yielding,  and  that,  therefore,  the  alveoli  of  the  anterior 
margin  of  each  lung  became  afft-cicd  with  emphysema  as  »-ell  as  those  of 
the  apex.  Other  parts  which  he  also  named  as  often  becoming  cmph>-scm- 
atoiis  were  :  the  margin  of  the  base  of  the  lung,  the  part  of  the  King  nt-ar 
its  root  below  the  entrance  of  the  bronchus,  and  the  little  ridge  of  lung 
which,  on  the  right  side,  projccls  behind  the  trachea.  'Ilic  base  of  the  ten 
lung  generally  he  declared  to  be  less  (irmly  supported  than  that  of  the  right 
lung,  the  liver  bein^,  of  courae,  more  unyicldmg  than  the  stomach  ;  and  he 
cites  Louts  as  having  found  the  left  lower  lobe  emphysematous  twice  as 
often  as  the  right  one.  The  correctness  of  Jenner'svicw  has  since  been  sup- 
ported by  observations  made  in  certam  cases  of  congenital  malformation  of 
the  chest  wails.  Thus,  in  the  caseof  Groiix,  who  hada  fivnureof  thesiernum, 
the  anterior  part  of  the  lung  protruded  through  the  lissure  in  the  act  of 
coughing.  Ziemsten  met  withanexampleof  absence  of  the /^(-/fz-iiAV  minor, 
and  of  the  entire  sterno-coslal  part  of  the  fetUraUs  maj&r,  so  that  the 
intercostal  muscles  of  the  four  upper  spaces  were  covered  only  by  fascia  and 
by  integument.  During  foned  expiration  these  splices  bulged  from  i  to 
\yi  mm.  above  the  level  of  the  ribs;  when  the  muscles  of  one  space  were 
faradizcd,  that  space  for  the  time  remained  flat,  the  others  bulging  as 
before.  Further  evidence  is  afforded  by  cases  in  which,  after  the  cicairiija* 
(ion  of  penetrating  wounds  of  the  chest,  the  affected  parts  have  ultimately 
become  the  seat  of  hernia  of  the  lung,  as  the  result  of  weakening  of  the 
thoracic  parictes.  Many  such  inslanccs  may  be  found  collected  in  a  little 
work  by  Desfosses,  1875.  ^^  '^^X  ^^  noted,  too,  that  horsesare  liable  to  an 
affection  of  the  lungs  identical  with  emphysema,  as  the  result  of  the  strain- 
ing efforts  which  they  are  called  on  to  m.ike,  during  which  they  keep  the 
glottis  closed.  As  Sir  William  Jenncr  says,  in  vol.  iv  of  Reynolds'  "  Sys- 
tem," "  No  one  who  watches  a  horse  draw  a  heavy  load  up  a  short,  steep 
incline  on  a  damp,  cold  day  can  doubt  this.  While  making  the  effort,  ih« 
horse  holds  its  breath,  having  previously  inflated  the  lungs.  No  sooner, 
however,  does  this  animal  cease  its  effort  than  the  glottis  U  opened,  and  the 
air  suddenly  expressed  from  the  lungs.  7'hc  degree  to  which  the  air  waa 
compressed  may  be  judged  by  the  distance  to  which,  and  the  sudden  siolence 
with  which,  the  cloud  of  breath  vapors  is  seen  to  bcdrivcn  forth."  In  bis 
paper  in  \'tn:  "  Mtd.-Chir.  Tratuaetio^"  )t:xmv:x  had  *hown  that  the  parts 
of  the  lung>  that  are  emphysematous  in  a  "  broken-winded  "  horse  arc  tho»e 
which  arc  so  placed  as  to  be  lea.st  able  to  resist  pressure.  It  is  curious  that 
a  capital  description  of  this  affection  of  horses  was  given  before  the  end  of 
the  seventeenth  century  by  .Sir  John  Floyer,  in  a  treatise  on  osthtoa ;  the 
passage  is  cited  in  full  in  "  Watson's  Lectures." 
The  true  theory  of  emphysema,  then,  is  that  it  is  the  result  of  expiraiorj* 

!>res5urc  with  a  closed,  or  partially  closed,  glottis.  The  expiratory  muscles 
orciblycomprcKs  the  air  within  the  chest.  If  all  parts  of  the  thoracic  porietet 
were  equally  unyielding,  no  harm  would  result.  But  as  certain  parts  can 
and  do  yield,  some  of  the  compreswrd  air  is  driven  into  the  corresponding 
alveoli  of  the  lungs,  and  gradually   breaks  down   their  stractnrc  in  the 
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Rian'Mr  already  docril>ed.  No  doubt  the  re&isUnce  of  ihe  che«l  walls  in 
difTcTcnt  regions  faiU  progm&ively.  ruoic  and  morL',  as  the  afTL-ction  iulvnnces. 
Thiis  iht:  siemum  aiid  tlu-  upper  rib  cartilages  bet-ome  anUed  forwanl,  a 
change  which  proUihly  b  due  (o  (he  frequently  rejicated  application  of  an 
cxpantik  force  from  within  the  thorax.  It  is  only  as  the  result  of  long  con- 
tinued prcifiurc  that  the  diaphragm  can  become  flattened,  and  that  the  lung 
can  protrude  inward  beneath  the  heart,  after  the  manner  deM-rihed  at  p.  ^3. 
Kvcii  when  a  part  of  the  hint;  (genfrally  the  a|«x)  is  shrunken  by  rclrogncs- 
stvc  tuU-rciiUr  disea.-H;,  I  agree  with  Jciiner  in  thinking  that  the  development 
of  emphysema  in  the  tissue  around  is  still  prulubly  due  to  the  pressure  of  air 
driven  into  the  alveoli  during  viokiit  exi>iraiion.  Many  writers,  however, 
arc  of  opinion  that  to  such  cases,  at  any  rate,  Gairdner's  theory  ren^ains 
applicable,  the  emphysema  being  "  complementary  "  in  the  s(rictc»t  scntic  of 
^-inc  term. 

^fe    I(  must  be  understood  that  although  a  frequently  repeated  cough  is  one  of 
^Bbe  chief  causes  of  emphysema,  yet  in  man,  an  in  horses,  other  aclions,  be- 
^bides  that  of  coughing,  may  induce  an  amount  of  expiratory  pressure  suffi- 
^cicnt  to  givT  rise  to  the  alfection.     This  is  the  case,  for  example,  with  all 
violent  efforts,  in  which  the  glottis  is  kept  iluted  tg  fix  the  chest  and  to 
affofd  a  firm  hose  for  the  operation  of  muscles  pasting  to  other  pans  of  the 
body.     Dragging  or  lifting  heavy  weights,  straining  at  stool,  even  the  act  of 
parturilioi),  may  be  mentioned  as  possible  causes  "femphyscma.   Thus  Wal- 
dmberg  is  cited   by  Herl/.  as  having  seen  the  affection  develop  itself  in  a 
medical  student  who,  havmg  come  from  a  country  place  where  he  had  no 
occasion  to  ascend  stairs,  occupied  in  Berlin  an  aparlmenl  on   the  fourth 
floor,  up  to  which  he  ran  without  stopping  several   timt-i  daily.      Hert£  him- 
self met  with  a  similar  i:aM  in  a  young  shopman,  whiiM;  lungs  became  cm* 
phywmatous  in  about  a  year,  without  any  rough  or  lironchial  caUinh,  as  the 
result  of  his  having  to  carry  heavy  goods  up  a  high  staircase,  in  haste,  a  great 
many  tinies  every  day.     To  persons  who  have  suffered  from  bronchitis,  and 
in  whom  the  distending  process  has  already  begun,  it  is  a  very  important 
[licce  of  advice  that  they  should  avoid  all  occupations  or  amusements  that 
^^Dvolve  the  repetition  of  such  efforts.    I  can  well  believe  thai  playing  a  wind 
^Klstrument  may  sometimes  be  exceedingly  injurious;  for,  although  the  glottis 
^B  not  closed,  the  air  wiihin  the  chest  is  kept  under  great  pressure,  while  it  it 
^PMing  slowly  allcwed  to  escape. 

^^  Of  late,  German  observers  have  been  disposed  to  attribute  emphysema  in 
part  to  charges  in  the  pulmonary  tissue  itself,  independent  of  mechanical 
conditions  such  as  those  to  which  I  have  been  adverting.  K  semU  .tirst^hy 
of  the  lungs,  b«-aring  a  close  resemblance  in  its  characters  to  emphysema,  is 

fcnerally  admitted  by  pathologists;  it  was  onginnlly  described  by  IJechain- 
re  in  1835,  from  observations  made  at  the  Salpfttricrc.  Sir  William  Jenner 
spcaksof  It  as  "small-Iungcdemphyscma,"  in  contrast  with  the  ordinary 
form  of  the  disease,  which  he  calls  ••  largc-lunged  emphysema."  Aa  hCMys, 
Ibe  small  siie  of  such  lungs,  their  lightness,  and  the  very  small  space  into 
which  they  may  be  compressed,  are  often  most  remarkable.  When  tl»e  thorax 
is  opened  after  death  they  "  fall  in  like  an  inOaicd  bag  of  wet  paper."  The 
subjects  of  senile  atrophy  of  the  lungs  arc  commonly  thin,  withered -looking, 
shriveled  old  persons.  Their  chests  arc  very  small  and  narrow,  the  lower 
ribs  being  so  obliquely  placed  that  they  almost  reach  the  crest  of  the  ilium, 
and  so  closely  packed  as  nearly  to  come  in  contact  with  one  another.  The 
lungs  are  so  reduced  in  siie  that  Ihe  extent  of  pticcordiat  dullness  may 
be  increased,  notwithstanding  that  the  heart  itself  partakes  of  the  general 
vrasling.  Yet  there  is  commonly  little  distressof  breathing,  because  the  volume 
of  th«  blood  is  at  a  minimum  and  becjiuse  the  deficiency  of  muscular  |uiwer 
(brbidi  active  exercise.     1  must  confess,  however,  that  it  has  always  seemed 
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to  me  that  the  supposed  Hkcncas  of  this  senile  atropby  of  the  longs 
iMnphvsetna  a  really  due  to  the  fact  that  a  slight  degree  of  emphysci 
resulting  from  the  bronchial  cjitarrh  lo  which  aged  pefsoDS  arc  so  lia! 
is  commotiljr  mixed  up  wiih  it.  Hcrti,  in  his  chapter  on  atrophy  of 
lungs  in  ZieroBJcn's  "  Handbuch,"  speaks  of  bronchitis  as  a  frequei 
"  cuinplicaiion  ; "  and  he  also  mcniions  that  the  bronchioles  are  ved 
thin  and  "generally  uniformly  diUicd,  seldom  irregularly  sacculaiedJ 
Bui  bronchicclasis  can  hardly  be  otherwise  than  mechanical  in  its  origin 
and  I  think  that  it  is  reasonable  to  take  the  same  view  of  the  pulinonai 
rarefaction,  wtiich  Hertr  describes  as  being  most  nwrkcd  at  tlie  apices  an 
along  the  anterior  edges. 

That  in  younger  persons  some  cause  for  emphysema  most  exist,  b 
yond  expiratory  pressure  upon  the  alveoli,  is  argued  by  Hertz  from  tl 
(act  that  in  certain  families  several  mimbci^  arc  found  to  suffer  in  sticcessioi 
as  (he  result  of  comparatively  IriUing  affections  of  the  air  passage 
Schnililcr,  for  example,  saw  three  brothers,  whose  parents  vfcre  slill  afi' 
and  well,  but  who  all  became  the  subjects  of  emph)'sema  at  the  age 
thirty,  without  definite  cause.  Walshc  cites  Dr.  Jackson,  of  Boston.  U.  S 
ai  having  upheld  the  view  that  the  disease  is  transmitted  by  inheritance ;  I 
found  that  "  of  twenty-eight  emphysematous  persons,  eighteen  had  ciih< 
a  father,  or  a  mother,  or  both,  similarly  affected ;  whereas  of  fifty  noi 
emphysematous  people,  three  only  sprang  from  emphysematous  parents. 
Dr.  Greenhow  some  years  ago  insisted  on  the  existence  of  a  relation  bclwet 
emphysema  and  the  "  gouty  diathesis."  So  faras  concerns  ilie  mere  occi 
rence  of  this  affection  in  different  members  of  the  same  family,  it  is  impoi 
ant  not  lo  overlook  the  fact  that  they  may  all  have  been  alike  exposed 
the  causes  of  bronchial  catarrh,  and  perhaps  all  alike  unduly  susceptible 
taking  cold.  Bm  Cohnhcim  and  other  recent  German  writers  have  look 
for  an  explanation  of  emphjscma,  apart  from  mechanical  causes,  in 
varyinfi;  physical  state  of  the  pulmonary  tissue,  as  regards  its  decree 
ebiiltcily.  In  this  direction  certain  observations  of  Perls  may  be  cited, 
which  there  is  a  record  in  vol.  vi  of  the  "  Dfulsfhes  Arehiv."  By  tneaofl 
a  pressure  gauge  he  determined  in  a  Urge  number  of  cases  the  degrc< 
force  with  which  the  lungs  retracted  when  the  pleura]  cavities  were  oficncd 
the  dead  body ;  and  he  found  that  after  death  froro  enteric  fever,  or  (in  < 
c.i-nr)  from  phosphorus  poisoning,  their  clasiicity  was  reduced  almost 
nothing.  Cohnheim  regards  it  as  an  established  fact  that  in  a  v 
brge  proportion  of  cases  emphysema  depends  upon  a  congenital  defect 
development  in  the  elastic  tissue  of  ihc  lungs.  But  the  reference  which 
gives  to  a  |«aper  by  Eppingcr,  in  the  "Prsg.  Vierteljakrtukrifi"  for  i8 
does  not  seem  to  bear  out  Ibis  assertion,  for  although  Eppingcr  found  I 
even  in  slightly  emphysetoatous  lungs  there  was  a  great  reduction  of 
network  of  elastic  fibres  in  the  alveoli,  the  smallest  fibres  having  complel 
disappeared,  he  yet  appears  to  have  regarded  this  as  a  change  occurrin| 
the  course  of  the  development  of  the  disease,  and  not  as  an  antecedent  n 
formation.  In  connection  with  this  question  a  case  recorded  by  Hertz  v 
great  interest.  It  is  that  of  a  regimental  cornet  player,  aged  lliirty,  i 
liad  always  been  able  to  use  his  instrument  without  any  difficulty,  even 
the  march,  when  he  was  attacked  with  double  pneumonia,  which,  hoivct 
subsided  in  a  week.  He  afterward  fcll  quite  well,  having  no  couj-h.  i 
began  again  to  practice  with  his  cornet.  But  in  the  course  of  the  next  se 
mouths  he  diMiovcrcd  that  he  was  no  longer  able  to  take  sufficient  air  j 
his  lungs  lo  maintain  a  long  note  for  the  proper  period,  and  that 
was  short-breathed  on  exertion,  and  could  not  now  play  while  march! 
Hertz  found  on  examination  that  ihe  lungs  were  markedly  emphysemaK 
which  had   not   formerly  been   the   case;  and  his  supposition   ia  that 
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nonU  had  damaged  their  texture,  so  that  ihejr  mre  not  able  to  mitt 
expiraiOT}'  pressure,  as  they  formerly  had  been. 

Ciim<al  Sympfoms. — 'I'he  recognition  of  emphysema  is  based  mainty  upon 
physi<:al  ugns.  'llic  chief  symptom  of  the  disease  is  dyspnoea.  The  iirst 
tbinf;  DOli<:cd  by  the  patient  is  that  he  is  short  of  breath  when  he  exerts 
himMlf,  as  in  running  up  stairs ;  but  after  a  time  difficulty  of  respiraiioo 
becomes  a  permanent  condition  from  which  he  is  never  entirely  free.  As 
Dr.  W^sbc  sa)-s,  he  feels  as  if  his  chest  were  never  emptied  of  air  as  it 
Daturaliy  should  be  ;  and  be  is  conscious  of  an  annoying  sense  of  inflation 
or  ditiieiition.  It  is  true  that  many  emphysematous  persons  affirm  that  their 
dyspnura  is  only  occasional ;  but  Dr.  Walshe  says  that  in  all  such  cases 
which  lie  has  seen,  the  patient  has  been  deceived,  a  moderate  amount  of 
dji.pDoea  having  bcnomc  to  him  a  second  nature — a  thing  unperccivcd  and 
giving  rise  to  no  discomfort. 

It  does  not  necessarily  happen  that  the  affection  advances;  it  may 
continue  stationary,  and  life  may  be  maintained  until  extreme  old  age, 
provided  that  the  risk  of  intercurrent  attacks  of  bronchitis  can  be  obviated. 
Hertf  supposes  that  the  existence  of  emphysema  necesarily  involves  an 
increased  liability  to  bronchial  catarrh,  by  leading  to  congestion  of  tlte 
mucous  membrane  of  the  air  tubes ;  but  I  think  it  would  be  very  difficult 
(o  give  direct  proof  of  this,  seeing  how  very  common  bronchitis  is  as  an 
antecedent  condition. 

On  t)ve  other  hand,  in  the  majority  of  cases,  emphysema  becomes 
tDore  and  more  marked  every  year.  After  a  time  the  notsy,  hurried 
breathing  may  become  so  short  that  the  patient  cannot  utter  a  sentence 
without  stopping  in  the  middle  of  it.  At  night  he  has  to  be  propped 
up  by  pillotvs.  His  distress  becomes  ag);ravatcd  from  time  to  time,  some* 
limea  by  an  exacerbation  of  bronchial  catarrh,  sometimes  by  the  super* 
venttoD  of  asthma,  sometimes  by  mere  pushinji  upward  of  the  dia|)hragm, 
a.s  the  reMih  of  dLitention  of  the  alxlomen  with  Hatus,  or  with  undigested 
food.  TIk  face,  the  hands,  and  even  the  body  generally  become  livid  to  the 
most  extreme  degree,  the  condition  of  the  jntient  being  exactly  that  which 
has  been  doKrribed  at  pp.  880,  884,  S91,  a.i  renilling  from  bronchitis.  In 
£ict,  chronic  bronchitis  never  goe:i  on  for  any  length  of  time  without  being 
complicated  with  more  or  less  of  emphysema,  so  that  it  is  im]>ossible  to 
sejiarate  the  effects  of  theie  two  Idions,  Cough,  on  the  other  hand,  may  be 
entirely  alxtcnt  in  cates  of  emphysema  unles.i  there  is  bronchial  catarrh. 
But  many  jiersons  whcne  main  disease  i.i  emphysema,  constantly  have 
couzh,  and  expectorate  a  frothy  li(]uid,  or  pearly-gray  masses  of  mucus. 

Hietnoptysb  is  not  generally  said  to  be  among  the  symptoms  of  this 
aflection.  Dr.  Duckworth,  however,  in  vol.  xi  of  [he  '^  St.  Batihohmtw's 
Hospilai  Rrperls,"  de<  larc*  that  it  \\  of  not  infre<iiient  occurrence.  My  own 
im|)re»ion  lu.%  certainly  been  that  sireakt  of  blood  in  the  sputa  arc  often 
5«.-n,  without  there  being  any  reason  to  Mispecl  the  presence  of  any  phthisical 
lesion.  Dr.  Duckworth  remarks  that  the  wasting  of  the  [lulmonary  capil- 
laries and  arterioles  alTord^  a  ^ut^cient  expbnacion.  In  1869,  a  woman, 
aged  forty-nine,  wax  brought  dead  into  Guy'»  Hu^pital,  of  an  attack  of  severe 
hxmoptysis,  and  at  the  autopsy  the  only  disease  that  could  be  discovered 
wai  an  extreme  degree  of  emphyurma  of  the  upper  lobes  of  the  lun^,  with 
socne  excess  of  Abrous  tiwue  lortning  the  intcrlobuUr  septa.  The  air  tubes 
were  fill!  of  clols.  She  was  nid  to  h.ive  sufTercd  for  three  months  from 
wheezing  dyspntjea ;  on  the  morning  of  her  death  she  woke  up  at  4.15  a.u. 
with  "  coughing  and  vomiting  of  lilood  through  the  nose  and  the  mouth, 
and  was  sulTocaicd  in  ten  minutes." 

Ubitnatcly  emphysema  gives  rise  to  great  wasting,  and  to  extreme 
enfccblemcnt  of   (he  muscuUr  strength.     One  noteworthy  circumstance, 
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pointed  out  by  Wabhe,  is  that  lh«  o%-er  distention  of  tbe  chest  rendns  i 
ooAy  unnaturally  buoyant  in  water,  so  tlui  (he  paiicnt  is  astonished  to  ' 
binuelf  able  to  »wtm  more  easily  than  before,  at  the  very  tirae  when  he 
growing  more  snd  more  short-winded  for  all  other  kinds  of  exertion. 

fhvsiMi  SigHS, — Of  these,  the  most  iiuporiani  are  those  derived 
fifreussicm.  Even  very  slight  degrees  of  the  affection  may  be  detectd 
by  carefully  mappinx  out  the  area  of  the  heart  and  of  the  liver  respej 
lively.  Infold  of  oejfinning  at  the  upper  border  of  the  fourth  Id 
costal  cnrtiln^e,  the  cardiac  dullness  is  diM-ovcrablc  only  at  a  lower  levq 
over  the  lifth  or  even  the  sixth  eariilaxe.  InMead  of  beginning;  at  the  uppi 
bolder  of  the  sixth  right  iit>  the  heptic  dullness  is  discoverable  only  at  il| 
level  of  the  seventh  or  of  the  eit;htb.  If  in  a  case  of  bronchitis  one  find 
that  perfusion  over  ihe«e  two  organs  yields  normal  results,  one  is  general| 
safe  in  declaring  that  no  appreciable  amount  of  emphysema  has  as  yt 
devcIo|:cd  iltelf.  I 

As  the  di<'>case  advances,  the  heart  becomes  so  completely  covered  by  lui^ 
lhalnocardi:icdullnn»at  all  can  be  detected,  the  pulmonary  resonancre  abo| 
meeting  the  tyiniianitii;  sound  cau!«d  by  the  stomach  below.  Aitlvesaoj 
time  the  apex  brat  ceoaes  to  be  I'elt  in  the  normal  position,  in  conwciuenoe-J 
the  downward  displacement  of  the  diaphragm  carrying  the  heart  with  il 
and  the  axis  of  the  organ  becomes  altered,  so  that  its  ptusations  can  often  p 
felt  in  the  epigastrium.  On  the  right  side  pulmonary  resonance  now  extend 
down  to  the  margiiu  of  the  ribs.  The  edge  of  live  liver  may  sometime!!  fl 
fell  in  the  hy])ochoiidrium.  But  very  often  this  is  not  the  case  and  ibd 
may  be  a  marked  reduction  in  the  area  of  the  hepatic  dullness,  so  that  cm! 
may  be  templed  to  suspect  tliat  the  organ  is  atrophied  or  cirrhosed  when  tU 
is  not  really  the  case.  Tlie  chief  reason  why  in  such  circurosiances  the  Uv| 
fails  to  be  in  contact  wii}i  the  parictes  of  the  chest  or  of  the  abdonten  I 
the  normal  extent  m  the  great  increase  in  the  an tero- posterior  diameter  < 
the  tnink,  to  which  I  ihatl  jimently  refer.  Anotlter  nglicealilc  feature  i 
well-marked  rates  of  emphysema  is  the  clear  character  of  the  i>er(uc«id 
sound  over  the  xiernum  as  high  as  its  upper  border  ;  and  over  the  luutes  J 
(he  iimgs  behind  a  clear  percusnon  touDd  is  elicited  to  a  much  lower  lefl 
than  normal.  j 

Again,  the  (juality  of  the  percuasion  sound,  over  parts  of  the  chest  w' 
it  ought  naturally  to  be  resonant,  is  altered  whenever  the  hmgs  are  empi 
scmatous  in  any  considerable  degree.  The  alteration  is  in  the  direction 
hypcr-rcsonance,  and  according  to  Dr.  Walshe  and  Dr.  Gee  there  is  oflci 
fall  in  its  pitch,  so  that  it  may  £urly  be  descril>ed  as  tympanitic, 
change  in  the  character  of  the  percuuion  sound  is  often  very  consptcuc 
over  the  bacloi  of  the  lungs,  a  sonorous,  drum-like  note  being  readily  M 
duccd  where  normally  there  «x>ul<l  be  great  difficulty  in  eliciting  anythi 
approaching  a  clear  sound. 

Next  to  perciiuioii,  insfieetion  affords  the  most  valuable  indications 
emphysema.     I  have  already  alluded  to  the  arching  forward  of  the  Memtjj 
and  ol  the  upper  ribs  as  the  result  of  their  yielding  to  the  fretjuently  repeati 
expiratory  pressure  which  is  the  cause  of  the  action.     The  sternum  n 
inlie4|uently  becomes  convex  in  a  vertical  jdane,  itiih  an  angle,  known 
the  anptlut  Ludimci,  at  the  junction  of  the  manubrium  with  the  bod 
According  to  Freund,  the  rib  cartilages  grow  in  length  and  in  breadth- 
change  which  he  actually  regarded  as  the  starling  point  of  the  pulmoiu 
disease.    The  clavicles,  also,  are  far  more  bent  than  under  normal  cirra 
stances.   In  addition  to  this  the  curve  of  the  dorsal  vcttebrx  ttecomcx  grea 
increased.     Sometimes  the  back  is  so  rounded  that  the  M-apulx  seem  to 
almost  horizonlal  in  position.    The  effect  of  all  these  alterations  in  the  parie 
of  the  chest  is  to  give  it  a  cylindrical  form.    It  is  often  a^rtly  said  lo 
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"barrel  sha[>ed."  By  the  cyrtomcter  iu  horizontal  circumference  i*  ihown 
to  be  almwt  ])erfecll)-  circular,  ta  i.i  well  illustrated  in  a  diagram  given  liy 
I>r.  Gee.  Sometimes  the  rounding  of  the  ribs  and  of  their  cartilages  con* 
tinitei  to  (lie  very  tx>ttom  uf  the  thorax,  the  angle  at  the  cnsiforu)  cHniluge 
tteing  br  more  open  than  mual,  and  the  hypochoodnac  regions  |>ern)aiK-nily 
ez|iandeid  to  the  fullest  po«&ibIe  extent.  One  result  of  this  is,  as  Hert<  hit 
pomted  out,  a  tmnsvene  groove,  whiih  i-rofiws  the  abdomen  horixmiially 
uom  otte  tweinh  rib  lo  the  other ;  il  h  due  to  the  stretching  of  the  iqiper 
part  of  ihe  trans  versa!  i>  abdominis  muscle,  which  is  fixed  to  the  rib  cartilage*, 
as  comjiared  with  the  relaxed  condition  of  the  lower  part,  which  ha»  no  such 
attachment.  I  have  known  this  groove,  a  very  conspicuous  and  at  first  sight 
puzzling  feature  of  a  case,  when  there  was  at  the  same  time  a  considerable 
■ccurauiation  of  fluid  in  the  peritoneal  cavity.  But  in  other  instances  the 
lower  nba  and  their  cartilages  are  flattened,  or  even  holton-ed  inward ;  this 
occun  especially  when  the  pulmonary  alTection  began  in  bronchitis  or 
whooping -coagh  at  an  early  jieriod  of  life,  so  that  tnc  bases  of  the  lungs 
became  <:ollu|ncd.  The  state  of  tlie  intercostal  spaces  in  emphysema  has 
been  the  lulneet  of  a  good  deal  of  discusiion  among  wniert  on  di*e.i>c«  of 
the  lungs.  That  the  upper  ones,  are  much  widened  Ls  certain.  What  hns 
been  regarded  as  doubtful  is  whether  they  are  depre.'aed  t>elow  the  coTre>> 
nonding  rilit,  or  at  the  same  level,  or  bulging.  Stokes  declared  that  he 
had  never  seen  them  otherwise  than  de]>rei!iM].  But  Walshe  and  others  say 
that  it  is  not  uncommon  for  them  to  tie  |ironiinent  or  bulging  when  the  parts 
of  the  lungs  beneath,  being  highly  emi>h)-sematoiti,  have  lost  their  elasticity. 

Further  indications  as  to  the  presence  of  emphysema,  and  as  to  the  extent 
to  which  it  has  advanced,  are  yielded  by  ubservation  of  the  act  of  breathing. 
During  irtspiration,  ihe  chest  in  well-marked  cases  is  seen  to  be  almost  moiioo- 
ICM.  Il  bi  indeed,  impotsible  for  the  ii|))ier  rilis  to  rise  and  expand,  a*  they 
normally  ^ould  do,  because  they  have  |M.-rmancnlly  .i»umcd  a  position  far 
in  advance  of  that  which  could  ever  have  been  reached  by  ihcm  in  health. 
There  IS,  honevcr,  a  jerking  movement  upward  of  the  thorax  as  a  whole, 
produced  mainly  by  contractions  of  Ihe  sicmo-m.istoidci  and  of  the  ticaleni, 
which  start  into  unnatural  prominence  and  a[>i>cai  to  lie  considerably  hyper- 
trophicd.  If  the  lower  ribs  are  thrown  outward  n-s  much  as  the  upper  ones, 
the  chief  agent  in  inspiration  must  be  the  dbphragm.  But  in  many  cases 
Ihe  state  of  aflairs  is  re^-erscd.  The  lower  ribs  still  retain  a  certain  degree 
of  mobility,  but  the  diaphragm  is  pushed  downtvard  so  that  it  can  do  scarrely 
anything  toward  enlarging  the  thoracK  cavity.  It  may  then  be  observed 
that  the  epigaslrium  iK-comes  hollowed  during  the  act  of  inspiration.  .V- 
COrding  to  HcrU,  the  diaphragm  sometimes  actually  becomes  convex  toward 
the  abdomen,  so  that  the  contractions  o(  its  muscular  fibres  must  neccssaiily 
cause  lU  tendinous  centre  to  move  upn-ard,  and  it  becomes  a  muscle  of 
expiration  and  not  of  inspiration. 

I  have  already  mentioned  the  elTcct  of  cough  in  cauHng  bulging  of  the 
sapiascapular  and  suprastenisl  as  well  as  of  the  upper  intercostal  spaces. 
Sir  William  Jenner  alludes  to  the  pomibility  of  confounding  this  condition 
•I  the  ruot  of  the  neck  with  a  prominence  of  the  s.ime  part  due  to  distention 
of  the  veins.  In  speaking  of  aneurism  of  the  aorta,  I  shall  have  to  mention 
a  still  more  important  source  of  error  in  the  sudden  protrusion  of  an  aoeii- 
nsmal  sac  during  the  act  of  coughing.  A  point  which  is,  perhaps,  also 
worthy  of  notice,  and  to  which  Jenner  has  drawn  attention,  is  that  il'  one  is 
feeling  the  puLse  of  an  emphysematous  patient  while  he  coughs  violently,  one 
perceives  the  artery  to  become  suddenly  fiiU  and  tense,  after  which  it  ceases 
for  the  iQoment  to  beat. 

The  stethoscope  gives  comparatively  little  information  in  cases  of  emphy- 
sema, apart  from  the  signs  of  the  bronchitis  that  is  so  commonly  associated 
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flrilh  it.     The  roost  nuiked  aMtmiiatory  sign  of  the  cmphyscms  itsdf  ts 
cnfeebliMnent  or  absence  of  the  vciniUi  miinnur.     Hcriz  funhor  n)enti< 
and  1  liave  repeatedly  verified  the  fact,  that  the  bronchial  breathing  wh 
may  normally  be  heard  over  the  roots  of  the  lungs  behind  and  beneath 
cUvi<le  is  often  iranling  in  emphysematous  patients.     But  even  in  th 
who  are  healthy  this  is  not  infre<|urnily  the  case,  as  I  have  already  rcinarh| 
at  p.  870.     In    mnny  instances  the  expiration   is  exceedingly  prolongi 
WaKhe  says  that  instead  of  being  only  one-third  the  length  of  the  in&pi 
lion,  it  may  be  four  limes  a^  long  ;  in  other  words,  its  relative  duration  a 
be  increased  twelvefold.     I'he  "  growling  "  or  **  vheezing  expiratory  sou 
of  emphysema "    is,   indeed,  very  commonly  spoken   of.     But   it  sec 
doubtful  whether  this   sign   docs   not    belong   rather   to   a   concomiu 
bronchitis  than  to  the  pulmonary  lesion  iticif.     Wahhc  points  out  that 
oiif  ht  strictly  to  be  termed  .1  fine  expiratory  Mbilus.     And  1  well  rcmeml 
otic  case  in  which  as  the  tube  became  free  thi.\  sound  entirely  disappear* 
although  the  extremely  feeble  stale  of  the    insi>iratory  murmur  and    t 
hypcr-rcsonance  of  the  percussion  sound  clearly  showed  that  emphysei 
sttll  pcrwsttd.     When  air  has  escaped  into  the  sul^>lcural  connective  Iba 
comiitiiting  what  is  known  as  "  interlobular  "  or  "  lotcritilial  emphyseroa 
there  i»  aomctimcs  heard  a  friction  sound  very  like  that  which  occurs 
pleurisy.     This  sign  was  originally  noticed  by  taenncc.     Most  writers  sin 
then  have  been  disposed  to  doubt  the  correctness  of  the  observation  ;  \k 
it  has  been  recently  confirmed  by  Dr.  Gairdner ;  and  Dr.  Hudson,  in  | 
edition  of  Stokes's  works,  says  that  he  also  met  with  a  case  in  point.     1 
the  latter  stages  of  pulmonary  cmphj-scma  a  tricuspid  regurgitant  rnunu 
may  often  be  detected  ;  and  even  at  an  earlier  period  increased  pressure  1 
ihe  %-enous  side  of  the  circulation  may  be  indicated  by  an  intensi6ed  pi 
monary  second  sound. 

Dilatation  or  thk  Brokchi — BitoKCHJBtn'ASts. — This  affection  \ 
iinit  tlotribcd  by  Laenncc.  It  cofflporatirciy  seldom  constitutes  a  n 
slantive  diNease.  In  some  instaDcy.-s  it  b  associated  with  fibroid  indu 
tion  of  the  lung  ti^ue  intcncning  between  the  enlarged  tabes;  w 
coses  I  leave  to  be  discus»^'d  in  the  account  which  J  shall  lave 
give  of  cJironic  pneimioiiia  or  cirrhosis  of  the  lung,  and  also  in  I 
chapter  on  phlhius,  in  which  complaint,  liowevcr,  I  believe  broncl 
ecta^it  to  play  a  very  much  lc§s  important  part  than  is  supposed  by  roa 
pailuilogi^b.  The  only  cases  that  I  shall  now  take  into  account  are  thfi 
in  whii  h  the  pulmonary  parenchyma  is  either  healthy  or  else  more  or  li 
extensively  emphysematous  or  collapsed,  shooing,  in  (act,  no  trhanges  exct 
thoK  that  we  \a.\c  seen  to  be  frequent  secondary  results  of  bronchial  iaflai 
mation. 

Analetny. — All  writers  divide  bronchiectases  into  cylindriiml  and  »ux 
lated.  In  tl)e  cylindrical  form  of  the  ailection  tl>c  tul>es  may  run  throu 
the  KulKtancesof  the  lung,  witfa  but  little  diminution  of  calibre,  until  ih 
end  atiniptly  beneath  the  pleural  surface.  Their  appearance  Is  then  ofe 
cum}iiircd  to  that  of  the  lingers  of  a  glove ;  but  it  very  rarely  happens  tti 
tliiN  t>  the  case  throughout  their  whole  length.  In  one  instance,  whi 
occurred  at  Guy's  Hospital  in  1873,  they  were  so  enlai^ed  as  to  be  ca 
spicuoutat  theroot  of  the  lung,  "pusliing  the  lobes  apart  from  one  another 
as  it  is  expressed  in  the  rcpoit  of  the  autopsy.  Much  more  often,  \ 
medium-sixcd  and  smaller  tubes  are  alone  alfocted.  The  existence  of  brooch 
dilatation  may  then  be  ob\-ious  on  the  cut  surface  of  the  lung,  far  too  tna 
large  orifices  being  visible,  from  which  pus  welb  up  in  i^reat  cguantitit 
Or,  in  order  10  detect  the  enlargement  of  tlie  tut>e!(,  es|ieeially  it  they  \ 
empty,  it  may  be  necessary  to  carefully  open  them  uj)  with  scissors.     O 
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i.iy  then  (imi,  prihaps,  th.-ii  only  ,1  few  of  them  arc  dilated  in  any  marked 
degree.  Judging  from  my  own  ob«<-tv,itions,  I  should  siy  thai  such  §ljght 
fonns  of  bronchiectasis  arc  much  more  often  met  wiih  in  the  cxirtme  bases 
ihan  in  any  other  jMfls  of  the  lungs.  Not  infrequently  I  have  seen  enlarge- 
ment of  the  i>riticipal  lube  pa.tsing  into  the  ear-shaped  process  of  the  left 
lung,  when  I  could  make  out  no  such  change  elsewhere.  This  was  when  the 
car-sha]K-d  process  ilsclf  was  emphysematous;  and.  indeed,  these  U-ss- 
marked  examples  of  bronchiectasis  are  very  often  found  in  asK>ciation  with 
cmph)-urnu.  On  the  other  hand,  when  the  bronchial  affection  Tc.iehcs  an 
extreme  degree,  there  is  seldom  a  corresponding  amount  of  rarefaction  of 
the  pulmonary  tissue.  If  the  lubes  in  any  one  part  of  the  lung  are 
nniwrsally  dilated,  running  10  the  surface  side  by  side,  and,  perhaps,  as 
large  as  quill-pens  or  even  larger,  the  parenchyma  between  them  is  alo>Os< 
iMce%arily  reduced  to  a  small  space.  In  these  cases  it  is  sometimes  difB- 
cull.  at  the  first  glance,  to  say  whether  the  alTcclion  is  or  is  not  secondary 
to  3  fibroid  eh.inge  in  the  lung  itself.  Such  a  condition  ia  sometimes  found 
in  the  middle  of  (he  lung  or  even  of  the  upper  lobe,  the  lower  lobe  being 
free.  It  must  be  undersiood  that  cylindrical  bronchiect.ises  arc  by  no 
meansalways  absolutely  uniform  in  diamelcraC  different  points.  Sometimes 
they  gradu.i]ly  widen  as  ihcy  approach  the  surface.  Sometimes  tliey  have 
fibrous  bands  or  Irabeculn:  projecTing  from  their  walls  here  and  theie  and 
rendering  their  calibre  very  irregular. 

5tr<'i'u/d/^'/ dilatation  of  the  bronchial  tubes,  again,  varies  widely  io  char- 
acter in  dilTcrent  cases.  The  most  typical  form  is  one  which  presents 
appearances  that  I  have  never  seen  exactly  described.  When  a  section  b 
nude  of  the  lung  the  cut  surface  appears  to  be  covered  with  an  immense 
number  of  shallow,  smooth-w-illcd  depressions,  exactly  like  so  many  minute 
s.-iuecn.  Each  of  these  has  in  its  floor  a  very  small,  rounded  orifice,  and  it 
is  obviouH  thai  they  are  all  sections  of  little  broncUicctasei,  which  probably 
were  spherical  before  they  vrere  cut  across,  but  of  which  the  halve*  have 
become  flattened  by  their  own  elasticity  and  by  tlutt  of  the  adjacent  pul- 
monary (larenchyma.  I  have  met  with  at  least  four  instances  of  this  kind. 
In  all  likelihood,  if  the  lung  in  such  a  case  could  be  inflated  and  dried,  and 
the  parenchyma  then  cleared  away  so  as  10  expose  the  l»]Ki  in  their  cun- 
timiiiy,  they  would  be  found  changed  each  into  a  regular  scries  of  globular 
dilatations,  so  as  fairly  to  de.Hcn-e  to  be  called  moniliforra.  In  other 
initancex  neculaled  hronchiectaKe;!  are  more  unei|ual  in  siie  and  irregular 
in  farm  ;  but  I  tielieve  that  mant  of  the  cavities  of  this  sort  are  really 
smooth-walled  vomica:  which  have  been  formed  by  utccmiion.  I  can  only 
attribute  tn  Nitch  an  error  the  statement  of  Biermer  {in  vol.  v  of  Virchow's 
"Handbuch  ")  thai  the  majority  of  bronchicctaclicsaccutt  have  opcninj^fs  only 
toward  the  trachea,  being  entirely  closed  on  the  distal  side.  Nor  am  I  al 
all  ready  to  accept  his  opinion  that  even  this  communication  is  someiimes 
obliterated,  so  that  they  are  converted  into  shut  cysts. 

Dilated  bronchial  tubes  often  have  exceedingly  delicate  walls,  being 
apparently  as  thin  as,  even  if  not  thinner  than,  they  were  before  they  began 
to  incn.-a.ic  in  «iM.  But  sometimes  the  tissues  are  thickened,  the  lining 
nKmbnnc  being  velvety  and  showing  the  changes  above  described  as  occur- 
ring !n  bronchilin. 

Pa/Aa/agy.—As  to  the  way  in  which  bronchiectasis  arises,  t  do  not  ihinlc 
(hat  there  can  be  any  doubt  (h.it  it  is  the  mech.-inical  result  of  expiratory 
pretnre,  being,  in  fact,  produced  exactly  by  (he  same  caii-sc  .-is  pulmonaryem- 
phywma.  To  explain  satisfactorily  why  in  one  case  the  lung  liwiuc  should 
yield,  and  in  another  rase  the  tubev,  would,  perha{is,  lie  imporaiblc.  But  we 
tnn>  fairly  supiiose  that  i(  depends  ujion  the  degree  to  which  the  walls  of  the 
tubes  have  been  softened  by  inflammation,  and  also,  it  may  be,  upon  the 
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amount  of  claMic  rratKUnce  poiaesied  by  the  imlmonarv  tissue  in 
particular  insuncc.  It  ac<:onU  with  this  view  that  (unless  1  ain  gi 
minakcn)  dilatnlion  uf  the  tubes,  unlike  emphyaema,  h  more  apt  to  occur  ^ 
the  bases  of  the  tungstlian  eLv:where,  the  bases  being  the  most  fretiuent  x.  ' 
of  bronchitis. 

I>iagHfiis. — It  l«  only  in  caies  in  which  bronc-hiccta^s  has  reached  rath< 
aticxirrmi'  {xiinllhat  it  rail  he  slid  tot>ecliafat~teTixe<l  hy  Acfniile ^ysicai six 
As  a  rule,  I  think  llial  tli«  chief  indication  of  thi.i  affection  i»  the  presence 
rtlex  which  ap^icar  to  be  too  large  and  coarse  to  be  formed  in  the  lubes 
the  ]»rt  of  the  lung  in  which  they  are  heard,  as,  for  instance,  at  the  extrei 
base,  or  along  the  anterior  edge.    If,  however,  a  number  of  lubes  cylindricjtl 
dilated  arc  arranged  side  by  side,  while  the  lung  tUsue  lieiween  contains 
little  air,  there  may  l>e  more  or  lew  marked  bronchial   breathing,  bronchi 
phony,  and  even  dullness  on  percussion.      But  such  a  case  could  not 
clinically  disltngiiished  from  ]irimury  chronic  pneumonia,  with  bronchiei 
tavis  as  a  minor  feature.     Nor  again  di>es  the  question  of  the  diagnosis 
a  sarcular  dibtation  of  a  bronchial  tube  from  a  phthisical  vomica,  to  whi 
qiirition   itelhosropists    formerly    devoted    themselves    with    mu<*h    ard< 
apply  nt  all,  ^o  far  as  I  know,  to  coas  arising  out  of  bronchitis  alone, 
inaepnidently  of  a  lesion  of  a  piilmonnrj-  ti-isue  pro|>er.     One  cirrunistan' 
whicn  is  strongly  indicative  of  bronchiectasis,  as  may  be  undenuood  froi|| 
what  is  about  to  be  slated  of  the  tyraptoms,  it  that  the  physical  signs  ovoj 
a  certain  part  of  the  lung  should  un<teruo  more  or  less  regular  variation! 
from  time  to  lime,  being  now  well  marked,  and  now  again  indistinct  orcved 
altogether  abtcni.  H 

As  for  iu  tymMems,  dilatation  of  the  tubes  is,  of  course,  in  part  concerned 
in  causing  cougn,  dyspncca,  and  lividity  in  lULtients affected  with  il.     But  om 
can  never  clinically  se|  a  rate  its  share  in  ]>ro(liicing  these  effects  from  that  tak 
by  the  bronchitis  which  is  necessarily  associated  with  it,  and,  pcrlta|)t,  a 
by  a  con<'omttant  emphysema.    The  only  thing  thai  enable*  one  to  diagnt 
bronchiectasis  with  confidence  isa  peailiac  wayof  CKiKciorating  which  m 
in  same  cases  lie  observcrl.     Forsome  hours,  perhaps,  there  U  no  rough  at  all 
During  this  time  liiguid  is  accumulating  in   the  dilated  parts  of   the  ai 
jnsKiges,  lh«  sensitiveness  of  which  appears  to  be  bhinted,  so  that  they  d 
not  resent  its  presence.     Then  il  perhaps  happens  (hat  some  rons  over  int 
a  tube  which  is  still  healthy.     The  result  is  a  more  or  less  violent  fit  o 
coughing,  by  which  all  ihc  Uipiid  that  has  collected  is  suddenly  exgielled 
pouring  out  of  the  [latient's  mouth,  and  even  through  his  nose,  in  enormoa 
quaniitv,  so  as  to  half  fill  his  stiitioon.     Sometime*  this  proccH  i»  set  ill 
action  t)y  an  attempt  at  physical  examination  of  the  chest.     Sometimes  il 
occurs,  e*i)ecially  in  the  rooming,  when  the  patient  rises  fmm  the  retiimbcn 
poiiture.      When   this  acnimulation  has  been  got  rid  of  he  usiully  feel 
much  more  comfortable  than  before,  the  breathing  is  easier,  and  tht  chej 
leKi  op[)res,ted. 

Fetir  or  PirTRiij  BitoKCiiiTis. — It  IS  especially  in  case*  in  which  th 
bronchial  tubes  are  dilated  that  bronchitb  becomes  accompanied  with  th 
ex|)ecloration  of  fouMmelling  sputa,  and  sometinm  with  horrible  fetor  o 
breath.  Traube  has,  indeed,  recorded  one  or  two  cases  in  which  putrii 
bronchitia  ocimrred  without  there  having  been  any  bronchiectasis.  Bui,  a 
a  rule,  it  is  only  when  licjuids  have  l>ecome  foracom-iderable  time  4(anian 
in  some  part  of  tlie  air  jussagcs,  or  in  a  space  comniuujcatiny  with  uwot 
that  putrefactive  chemical  changes  occur. 

The  charactetislic  symptom  of  putrid  bronchitis,  as  was  first  pointcdj 
out  by  Traube,  i^  the  presence  in  the  malteis  expeclonted  of  certain  Mft, 
friable,  smooth  masses,  of  a  dirty  grayish-yelJow  color,  of  very  fetid  odor] 
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uylng  ID  site  from  a  millet  sceJ  to  a  bean.  Such  bodies  had  been  ortgi- 
lully  noticed  by  Diilrich  in  1850  as  plugging  the  affcLicd  tubes  in  faul 
cues;  and  in  Germany  ihey  arc  commonly  called  *'  Ditlrich's"  or  "  Traubt-'s 
plugs "  {PCrftiife),  Microscopically  ihcy  are  made  up  mainly  of  a  finely 
granular  detritus  mixed  with  fai  globules.  They  also  olleo  contain  cctUtin 
very  lony,  narrow,  acicular  crystals,  of  which  Virchow  gave  a  description 
loDg  aico,  in  the  first  volume  of  bis  ■'/jrM/i',"  as  consisting  of  a  latly  atid  of 
a  peculiar  unpleasant  odor.  These  crystals  are  colorless,  often  sharply  bent 
or  even  twisted,  sometimes  collected  iof;eihcr  in  sheaves  or  in  thick  bundles. 
Some  of  them  may  appear  to  be  varicose,  a  condition  which  Traubc  has 
shown  to  be  tlte  result  ol  pressure  by  the  cover  glass.  According  to  Gutt- 
mann  they  contain  a  combination  of  palmitic  and  stearic  acid>,  and  not 
nwrely  nurftaric  acid,  as  used  to  be  sup|>OMrd.  In  1S67,  Lcyden  and  Joifi 
fiirther  pointed  out,  in  vol.  ii  of  the  "  Deulitkei  Arth.,"  that  under  high 
powers  tlte  granular  detritus  is  composed  of  vegetable  organ  uin»,  some  round, 
others  rod  shaped,  others  forming  beaded  chains  or  long  filamenti.  Their 
presence  appears  to  be  the  reason  why  iodine  often  gives  a  purple,  or  a  vio> 
let,  or  even  a  blue  tint  to  the  whole  mojs,  as  Virchow  origiiully  ohMrved. 
Chemical  analysis  of  the  sputum  of  putrid  bronchitis  in  dilTerent  caaes  has 
also  shown  that  it  may  contain  volatile  fatty  acids  (valerianic,  butyric,  and 
acetic  acids),  methylamine,  teucin,  and  tyrosin,  ammonia  and  sulphiireited 
hytlrojien.  The  authority  fur  including  mtrthylamine  and  acetic  acid  in  the 
list  is  l)r.  Orc:([Ory.  of  Edinburgh,  as  re|)Ortctl  by  Dr.  I^ycuclc  in  the  "Med. 
T^mtt  •)«■'/  Gaullt  "  for  1857.  It  ii  also  worthy  of  mention  th.il  l.eyden 
and  Jatle  kucci-cdt^d  in  inducing  in  ordinary  rauco-purulcni  sputum,  uutttde 
the  human  body,  a  putrefactive  proce^  closely  analogous  in  its  results  to 
that  which  mu*t  be  supported  to  give  its  peculur  character  to  the  rxpectora- 
lion  of  )>ati(;nt3i  with  putrid  bfonchitLi.  They  suppone  that  the  source  of  the 
vcgelal'lc  organising  described  by  them  vt  the  common  Icptolhrix  of  the 
buccal  cavity. 

In  putrid  bronchili*  the  sputum  as  a  whole  is  generally  very  abundant. 
It  separates  in  the  spit  jar  into  three  layers :  of  these  the  iiptiemtosl  is  opaque, 
green tsb- yellow,  and  frothy  ;  the  middle  is  a  tranftparcni,  albuminous  litjuid 
like  scrum  ;  the  lowest  it  opntiuc  and  of  a  dirty-yellow  apgicarance, 
consLfting  raainty  of  swollen  pus  cells  and  of  the  JibrU  roulting  from  their 
destruction. 

The  odor  of  the  sputum  or  of  the  patient's  breath  in  cases  of  putrid 
bronchitis  is  commonly  identical  with  that  which  belongs  to  gangrene  of  the 
lung,  as  one  observes  it  in  the  post-mortem  room  under  most  vatied  condi- 
tions. Guttmann  compares  it  with  the  smell  that  pervades  a  soap  manufac- 
tory. But  in  other  cases  it  is  of  an  altogether  different  ch.-iractcr.  There 
it,  of  course,  great  difficulty  in  defining  the  distinction  verbally,  but  1  may 
cite  Dr.  Laycock's  statement  that  in  one  of  his  patients  the  odor  was  like 
"  that  of  the  mayflowcT  or  of  apple  blossom  with  a  kind  of  arritre  ^f  of 
fteoes."  He  referred  its  origin  to  volatile  compounds,  such  as  the  "  buly- 
rates  of  ethyl."  I  havr  often  observed  this  kind  of  smell,  especially  in  ca«es 
in  which  dilated  bronchial  tubes  were  emptied  with  a  gush  of  enormous 
quantities  of  6uid  at  once,  after  the  manner  described  above.  1  do  not  sup- 
pose that  in  siKh  cases  there  is  generally  any  active  process  going  on  in  the 
walk  of  the  affected  lubes  themselves.  On  the  other  hand,  in  many  of  those 
cases  in  which  the  odor  is  like  that  of  gangrene  of  the  lung  the  development 
of  fetor  in  the  sputa  indicates  the  abrupt  commencement  of  a  def^iructivc 
change  both  in  the  air  passages  and  in  the  pulmonary  parenchyma,  which 
rapidly  bring:;  about  a  fatal  iKue.  The  credit  of  having  first  pomted  out 
the  clinical  features  of  the  disease  in  cases  of  this  kind  belongs  to  Dittrich. 
His  dctcriplioo  b  that  it  "  commonly  arises  in  persons  of  the  middle  period 
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of  life  who  hnve  niHered  for  jreara  ftom  bronchial  catarrh,  with  abti: 
muco-puttilcnt  cxpccioratton,  and  who  may  cither  have  already  begun  I 
wasic,  or  may  still  remain  well  nourished.  Suddenly,  aiul  witbottt  ajiparei 
cansc,  (he  stKiium  becomes  olTenave.  of  a  dirty-gray  color;  the  breath  ab 
siinkf,  |>oisuniiig  the  air  around.  Thereupon  follow  severe  dy^pno^a.  fcv* 
of  typhoid  character,  rapid  collapw,  an  earthy,  dirty-yellow  conij  Jexion,  an 
ultimaicly  ccoaiion  of  expectoration,  coma,  and  death.  At  the  auiopny  lb 
walls  of  .-Ktroe  of  the  bronchial  lubes  are  found  intensely  inflamed  an 
xloughinjE.  Tliere  are  more  or  leci  extensive  areas  of  ptienmonic  cunsolidl 
tion,  piiKniifc  here  and  there  into  gangrene.  Otlier  parts  of  the  lung  tim 
are  (edematous,  extidins  a  fetid  liijuld.  The  bronchial  glands  are  great] 
swollen,  M>fl,  and  of  a  Jirty-gray  color.  Several  ca-^tes  exactly  in  point  hav 
since  been  rerorded  by  Tr;iul>e.  It  must  be  noted  lliat  the  occurrence  ( 
hepatization  and  gangrene  of  the  sutistance  of  the  lungs  is  by  no  means  lin 
ited  to  those  regions  which  were  liefore  tltei«atsof  broiKhiectasi*.  Pneumoni 
palchen  nuty  be  scattered  ihroiighDut  every  part  of  the  organ  on  each  side 
and  it  ireeins  obvioiiK  that  many  of  them  owe  their  origin  to  the  inhalatia 
of  [Mirticlct  of  putrid  J^irij  denved  from  tube*  already  diseawd  into  such  i 
have  hitherto  been  healthy. 

But  the  iiaue  of  ptitrid  bronchitis  is  not  always  tlius  serioits.  Slight  caw 
some  limes  end  in  recovery.  We  may  then  suppose  either  that  there  hi 
been  no  ulceration  of  the  walU  of  any  of  the  tubes,  or  that  the  necrotic  pn 
cos  hiLs  been  limited,  and  thai  healing  has  taken  place  after  detachment  ( 
sloughs  of  no  great  si«.  Other  ca.ses,  again,  run  on  for  montlv%  with  ba 
little  change  in  the  symptoms,  and  without  marked  impairment  of  th 
general  health. 

To  complete  my  account  of  the  effects  of  dilatation  of  the  bronchial  lobe 
I  may  mi-ntit>n  that  in  vol.  xv  of  the  "  Dtutteh.  Ar<kiv,"  Gerhardi  ha 
recorded  two  case*  in  which  a  painful  swelling  of  some  of  llie  joints  occurra 
OS  a  sequela.  Me  wa-«  inclined  to  regard  this  rheumatoid  affection  a 
analogous  to  that  which  is  met  with  afler  gonorrhaa  or  dysentery.  To  th 
occaMonal  Mipervention  of  abscess  of  the  brain  ai  a  complication  of  nippura 
tivc  processes  in  the  air  i;as<age«  or  in  the  lungs  I  have  referred  cbewhci 
{jiupra,  p.  56a). 

Of  ^tdxuset  of  bronchitis  gcnerallyi  the  chief  is  ^jc/mw /« (^i*/./.  In  al 
probability  cold  air  entering  the  air  pueages  through  the  nose,  or  ih 
moulh,  sometimes  acis  upon  them  as  a  direct  irritant.  It  is  tnie  Ihai  ih 
nasal  mucous  membrane  warms  the  air  that  traverses  it,  Init,  on  the  oih« 
hand,  the  experience  of  persons  who  vcniurc  into  the  open  air  at  a  low  teim 
pcnilurc,  with  a  bronchial  surface  already  in  a  morbidly  scnsiti^-e  condiiionJ 
IS  conclusive  as  to  the  fact  that  cough  is  very  apt  to  be  excited,  and  tha 
this  is  not  the  result  of  mere  exposure  of  the  skin  to  the  cold.  Still,  ih 
analogy  of  m>  many  other  inflammatory  alTevtiom  of  internal  structure 
which  contain  no  tubes  communicating  with  the  external  atmosphere,  : 
entirely  in  favor  of  the  view  that  bronchitis  may  also  be  set  np  by  ih 
action  of  cold  upon  the  surface  of  the  body.  And  this  is  borne  out  by  thi 
ciraimslance  th»t  in  many  cai^s  there  is  no  reason  to  suppose  that  cold  ai 
has  Iteen  inhaled-  A  patient  may,  for  example,  "  take  a  chill "  by  getiin 
wet  thmugh,  by  sitting  in  a  draught,  by  lying  on  damp  gnus,  by  mcrel 
remaining  motionless  out  of  doors  when  perspiring  profusely  aRer  exertion 
As  a  rule,  it  is  es)iecially  when  the  body,  from  having  l>ecn  hieaied,  is  coolin 
that  danger  of  r^K^hing  cold  exists,  i'he  reamn  apjteart  to  be  that  when 
ever  the  body  ha&  more  heat  to  dispose  of  than  is  required  to  maintain  il 
due  temperature  the  cutaneous  capillaries  become  dilated  to  allow  as  muc 
loa  of  heat  as  possible.     This  is  equally  true  whether  the  beat  is  suppliei 
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organism  from  without  or  generated  in  its  interior  (as  when  it  is  the 
rtsultofmuvLiiUt  exertion).  Accordingly,  after  a  Turkish  b,3th,  one  plunges 
for  a  few  seconds  into  cold  water,  which  causes  contraction  of  the  blood 
vessels,  before  one  ventures  lo  sic  in  a  room  at  an  ordinary  temperature. 
Rosenthal,  and  afterward  Ricgcl,  have  shown  by  direct  ciperiment  that  if 
aninala  after  exposure  to  great  heat  are  rcTnoved  and  pUced  in  aii  which  is 
not  warmed,  tbcy  go  on  cooling  uniil  ihcir  ii-mperaiure  falls  below  the  nor- 
mal point.  They,  therefore,  suggest  than  when  a  person  catches  cold,  what 
occurs  is  that  blood  from  the  surface  of  his  body,  chilled  by  loss  of  its  heat, 
is  carried  to  deeper  struciares,  until  they  also  become  less  warm  than  nattiral. 
If  now  there  be  anywhere  a  /acus  minon's  resistantia,  it  suffers  and  becomes 
tfiRaroed.  Some  individuals  are  far  more  sensitive  to  the  action  of  told 
than  others.  The  risks  of  catchinjt  i:old,  which  such  persons  arc  con- 
stantly running,  may,  however,  be  often  obviated  to  a  (,Tcai  extent  by 
hardening  the  skin,  that  is,  by  trxjMsin^  it  regularly  to  sudden  elianges  of 
perature,  so  as  to  accustom  its  ve»els  to  contract  promptly  and  vigor- 
\y.  The  beit  way  of  doine  this  is  doubtlen  to  sponge  the  suiface 
ilh  cold  water,  or  to  use  a  cold  douche  or  a  shower  Iwth  every  morning 
after  a  tepid  bath.  The  cold  bath  liy  itself  is  probably  less  effectual  for 
the  particular  end  in  view,  although  it  is  all  that  Ls  re(|nired  for  robust 
persons  with  an  active  circulation,  in  whom  it  is  foUuwcd  by  a  good  . 
reaction.  Even  in  yuung  children  a  warm  buih.  especially  in  the  morning, 
may  alwa)-s  with  advantage  lie  followred  by  rapid  sponging  with  water  M>me- 
what  chilled. 

Many  teeonJary,ttT  (as  they  would  formerly  have  been  aMcA)  prt/fiiposiiig, 
causes  of  bronchitis  are  really  condition.t  which  favor  the  injuriouit  action  of 
cold.  Thus  the  di]«ase  is  very  apt  to  attack  young  children,  on  account  of 
tlieir  feeble  jtowers  of  resistance.  A  curious  point  thai  camif  out  in  some 
investigations  made  by  Gcigel  as  to  the  infant  death  rate  in  Wlinbur^  wn 
thai  bmnchitis  «ra«  relatively  len  fatal  to  illegitimate  than  to  legitimate 
children,  the  nxfon  being,  in  all  probability,  that  the  latter  are  coddled  up 
and  kept  wnrm,  so  as  to  l>e  rendered  more  !>ensitive  to  cold  than  Xhcy  other- 
wise would  be.  The  prevalence  of  the  disease  in  Kurojie  is.  as  might  be 
expected,  least  in  the  hot  season  of  the  year,  from  June  to  September,  but 
it  K  a  remarkable  circumstance,  to  which  1  shall  again  have  occasion  to 
allude,  that  its  proportionate  frequency  in  different  months  is  by  no  means 
exactly  the  same  as  that  of  acute  pneumonia.  This  is  true,  also,  of  the 
geographical  distribution  of  the  two  aifcctions.  Bronchitis  increases  in 
frequency  from  the  equator  toward  the  poles,  but  the  increase  is  not 
uniform  in  all  longitudes,  varying  with   the  climatic  conditions  of  each 

Ertioular  cwintrj",  What  favors  it  most  is  not  a  low  mean  temperature, 
I  the  occurrence  of  sudden  and  violent  changes  of  temperature,  and  above 
all  the  presence  of  much  moisture  in  the  air.  In  some  parts  of  the  tropics 
bronchitis  is  by  no  means  uncommon  at  the  end  of  the  hot  season.  There 
■re  certain  countries  in  which  it  is  of  very  rare  occurrence,  especially  Egyin, 
^_the  western  prairies  of  North  America,  the  plains  of  India,  a  pan  of  the 
^■Antilles,  and  California. 

^V  Next  to  cold,  thcentranceof  irritant  substances  into  the  air  pa<s.iges  during 
^Bbrealhing  is  the  most  important  cause  of  bronchitis.  In  speaking  of  the 
^'Kliology  of  phthisis  I  shall  be  obliged  to  discus  in  detail  the  influence  of 
I  variotiN  occupations,  in  which  the  mhatation  of  dust  b  almost  inevitable 
I  upon  the  production  of  that  disease.  All  thoise  occupations  also  cause  a 
'  great  liability  to  bronchitis  which  may  cither  in  the  course  of  time  be  fol- 
n>wed  by  the  laibccqueni  development  of  phthisis,  or  run  a  chronic  course 
withotit  any  nich  complication  until  it  ends  fatally  by  the  supervention  of  an 
acute  attack,  or  bjr  dilatation  of  the  heart  and  dropsy.     As  I  shall  have  to 


point  oiil.  pulverulent  subitanc«  which  happen  to  be  colored,  such  as  carbon 
01  oxide  of  iron,  often  tinge  the  eputum  deeply  wiwo  they  have  been  in- 
halmi.  But,  on  the  other  hand,  it  may  happen  that  a  miner,  whose  {angt 
are  anthracotie,  spits  up  a  yellow  mucopurulent  fitiid.  coniainiug  no 
carbon  whatever.  Thb  accords  with  the  fact  that  the  bronchial  niw:ous 
membrime  never  itself  becomes  the  scat  of  anthiacosis  ;  even  the  peri-bron* 
chial  tracts  of  fibrous  lia&ue  derive  the  black  depout  which  is  found  in 
them  from  the  surrounding  pulmonary  alveoli,  and  not  from  the  tubest 
theinselves. 

The  inhalation  of  gases,  especially  nitrous  or  sulphurous,  is  exceedingly 
irritating  to  the  air  passages,  aod  not  infrcquentl}'  sets  up  acute  bronchitis 
in  workmen  whose  occupation  expose  ilicw  to  it.  But,  accoVdiuK  (o  Hirt, 
tbe  chronic  form  of  the  di^ase  is  comparatively  seldom  inu;ealjle  to  this 
cause.  After  one  or  two  actite  attacks  a  tolerance  seems  to  be  estatilished, 
and  no  further  ill-elfecls  are  observed.  On  the  other  hand,  he  sjKalut  of  the 
emanations  from  certain  oil  works,  from  tar  factories,  and  from  the  pons  in 
which  brine  is  evaporated  to  make  salt,  as  having  a  beneficial  inntieQ<:«  on 
the  branchial  mucous  membrane. 

The  trttttment  required  for  bronchitis  varies  widely  in  different  forms  and 
^  in  different  stages  of  the  disease.     It  is  not  easy,  in  text  books,  to  lay  down 
rules  for  it. 

In  the  milder  forms  of  acute  broiKkiitl  eatarrh — such  as  are  often  known 
under  the  name  of  tracheo- bronchitis — little  is  neceidiary  beyond  pb(*tn|; 
the  patient  in  an  equable  temperature,  which  should  be  at  about  6j°.  Small 
doses  of  ipecacuanha  may  perhaps  be  serviceable,  by  favoring  exudation 
from  the  inflamed  mucous  surface.  The  application  of  mustard  |>oulti(-«M, 
or  of  hoi  flannels  sprinkled  with  turpentine,  to  the  throat  and  to  tlw  iipiicr 
pari  of  the  che^l  often  gives  great  relief  to  the  sente  of  soreness  along  the 
trachea  and  behind  the  sternum. 

Very  different  measures  are  necessary  in  some  cases  ot  eapUiaiy  bronekitis. 
Sometimes,  if  suflbcatiun  appears  to  be  rapidly  im|>ending,  it  v.  advisable, 
when  the  patient  is  an  adult  of  robust  constitution,  to  bleed  from  lh«  arm 
freely.  Antimony  b  often  the  best  medicine,  and  for  a  day  or  two  it  may 
be  given  in  considerable  doses,  so  as  to  have  a  decidedly  natiseant  cITcct. 
Another  drug  which  ma^  be  very  successful  is  lobelia,  the  etliereol  tincture 
of  which  is  |)tescribed  m  half-drachm  or  even  in  drachm  doMCS  at  frequent 
intervals.  There  are  some  cases,  on  the  other  hand,  in  which  all  <lepr<cmng 
remedies  are  obviously  unsuitable;  and  for  the  more  dnngeroux  among  them, 
the  administration  of  turpentine  sometimes  alTordi  the  best  chance  of  arrest- 
ing the  fatal  issue  which  is  obviouKly  ne^r  at  tuuid.  In  one  of  ttie  very  wont 
cases  which  I  ever  had  to  treat,  life  appeared  to  l>e  saved  by  alieroutc  doses 
of  turpentine  and  of  champagne. 

It  is  very  important  to  maintain  a  moist  state  of  tlie  air  round  the  patient. 
A  kctik-  on  the  fire,  with  a  long  tube  throwing  steam  out  near  the  ]iaticnt's 
bed,  fulfils  this  indication  better  than  anything  else.  Hut  when  it  is  used, 
one  must  never  forget  that  the  ceiling  and  the  curlaint  necessarily  b<-<:omc 
saturated  with  damp,  and  that  if  the  tem[jeralurc  of  the  room  should  be 
allowed  to  fall  a  few  degrees  during  llie  night  or  in  the  early  morning,  a 
chill  will  result  which  may  probably  be  fatal  to  the  jxttient.  In  Mime  cases 
the  inhalation  of  steam  gives  much  relief,  or  a  meditated  spray  nuy  be  em- 
ployed, containing  conium  juice,  or  morjihia,  or  »lines,  such  ■as  chlorate  of 
ftotass.  Large  poultices  are  commonly  placed  round  the  whole  chest,  from 
■runt  to  back;  and  mustard  or  tuqientiue  is  applied  until  the  surface  is 
thoroughly  reddened. 

After  a   few  days   it   is  generally  necessary  to  substitute  for  nauscant 
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dni^  like  ipccacnanha  orantimonv,  such  ivmcdies  as  carbonate  of  ammonia, 
squill  and  senega.  In  the  bronchitis  or  broncho-pnoumonia  of  young  chil- 
dren, thcfir  are  ustully  prescribed  from  a  very  caily  period. 

In  (hranii  hroKthitis  a  grdt  variety  of  medicines  are  useful ;  the  difficulty 
b  to  formulate  rules  for  selecting  one  rather  than  another  of  them.  If  the 
couehi^dry  and  hard,  ipecacuanha  i^  especially  serviceable.  If  it  is  distressing 
by  Its  frequency,  and  appari-'nt  aimlcssness,  bromide  of  ammonium,  or  of 
potassium,  often  gives  relief.  In  such  circumstances  morphia  or  opium  may 
oflen  be  given  with  greai  advantaije.  After  a  few  hours'  sleep  the  patient 
may  wake  greatly  refreshed  and  in  all  respects  buTicr.  It  is,  however,  always 
necessary  to  consider,  before  prescribing  opiates  in  a  case  of  bronchitis, 
whether  one  is  likely  to  do  harm  by  checking  cough,  and  so  prevent- ' 
ing  the  tubes  being  emptied  of  their  conicnis.  If,  with  iividity,  there  is 
stupor,  or  even  drowsiness,  such  medicines  must  be  carefully  avoided.  lo 
many  cases,  especially  if  the  expectoration  is  viscid  and  abundant,  sal 
ammoniac  is  very  useful ;  it  may  be  given  in  doses  of  gr.  xv  to  gr.  xx,  with 
a  titilc  synip  of  lemon  or  extract  of  licorice  to  conceal  its  disagreeable 
taste.  Iodide  of  potassium  is  another  salt  which  often  does  good  service  in 
chronic  bronchitis.  In  cases  in  which  there  is  excessive  exudation  and 
secretion  from  the  surface  of  the  mucous  membrane,  baUamic  remedies  are 
applicable  \  lolu,  benzoin,  Peruvian  buUam,  benxotc  acid  itself.  Or,  again, 
one  may  prescribe  copaiha,  turpentine,  ammoniacum,  or  one  of  the  fetid 
gum  resins,  such  as  a.4safa:tida. 

Of  late  years,  several  physicians,  in  Germany  especially,  have  made  large 
use  of  compressed  air,  and  also  of  rarefied  air,  in  the  irealmenl  of  various 
bronchial  and  pulmonary  afTections.  In  the  earlier  attempts  recourw  was 
had  to  pneumatic  chambm,  made  somewhat  after  the  fashion  of  the  diving 
bell,  in  which  the  patients  sat  for  nn  hour  at  a  lime,  under  a  pressure  of 
1}  to  if  atmospbcre«.  It  i«  obviuu.sly  in  very  exceptional  circumstances 
only  that  such  elaborate  constructions  can  be  availatite  in  practice;  and, 
therefore,  attention  has  been  more  recently  devoted  chietly  to  the  invention 
of  portable  forms  of  apjuratus,  by  which  the  patient  U  made  to  inhale  air 
of  varying  degrees  of  pressure  without  being  hiranelf  immened  in  it.  MoU 
of  these  iustrumentc  are  upon  the  principle  of  the  ordinary  gasometer  used 
to  receive  coal  gas  at  gasworks  ;  an  air-containing  cylinder,  o|ien  below,  is 
nspended  in  a  cylinder,  open  above,  so  that  the  one  can  move  freely  np 
and  down  within  the  other.  Uy  pouring  more  or  less  of  water  into  the  outer 
cylinder,  and  then  either  pressing  down  ihc  inner  cylinder  with  weights  or 
lifting  it  up  to  varyinjj  heights,  the  air  inside  it  may  lie  compressed  or  it  may 
be  rarefied  to  any  desired  extent.  The  object  is  to  make  Ihcpalient  inijnre 
comprevtcd  air,  or  expire  into  rarefied  air.  \  tube  from  the  inner  cylinder 
H  connected  with  a  mask,  which  can  be  fitted  air  light  over  Ihc  nose  and 
the  mouth.  There  is  a  slop  cock,  which  is  turned  by  the  patient  each  time 
he  I)reaiheK,  so  that  the  ma!>k  communicates  with  the  cylinder  cither  during 
initpinition  or  dunng  cxpimtion  (as  may  be  intended),  whereas  on  rc\'ctsing 
the  movement  it  communicate*  with  the  external  air,  Waldenlierg,  who 
invented  this  machine,  asually  directs  that  compreMcd  air  should  he  inspired 
for  five,  ten  or  fifteen  minute*;  and  then,  after  a  pause,  that  cx|)iration  into 
rarefied  air  should  be  practiced  for  a  similar  jieriod.  The  range  of  prcMiire 
variations  employed  is  but  wnall,  seldom  exceeding  ji^m.  or  even  ^m.  of  an 
atmosphere,  and  being  often  not  more  than  -^  m.  or  even  j^  m.  In  most 
cases,  two  or  three  sittings  a  day  arc  sufficient.  It  is  obvious  that  k>  Car  as 
emphysema  It  concerned,  the  greatest  d<%rec  of  benefit  is  to  be  anticipated 
from  expiration  into  rarefied  air.  The  inspiration  of  compressed  air,  when 
the  whole  body  is  not  immci^d  in  a  pneumatic  chamber,  might  be  expected 
to  tend  rather  toward  increasing  the  distention  of  the  pulmonary  alveoli. 
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But,  on  the  other  hand,  it  h  said  that  expiration  into  rarcfi«d  atr  maj-,  in  its 
turn.dn  harm  by  augment inf;  the  flow  of  lilood  to  th<f  hroni^hial  mucouit 
membrane,  wheienA  inapiratton  of  eoinpreined  air  hax  the  effert  orinrrcuing 
the  lilfind  pmtiure  in  the  systemic  vetteU.  naA  of  unloading  the  pulmonary 
vcsscLi  and  the  riffht  side  of  the  heart.  It  U,  therefore,  l>est  to  alternate  the 
iwo  methods  as  Waldenberg  and  others  advise.  And  there  U  vciy  Mrong 
teAtiinony  of  the  bencfieial  action  of  this  mode  of  treatment,  in  augmenting 
(at  least  for  a  time)  the  physiotogicat  activity  of  em]>hysemaiow  lungs,  and 
m  relieving  all  the  symptoms  of  bronchial  catarrh. 

In  some  <:ases  of  chronic  broitchitb,  recourse  may  be  had  with  advantage 
to  certain  contiiieiita]  spas ;  according  to  Braun,  thone  walrm  are  the  b^t 
which  contain  a  considerable  amount  of  <-hloride  of  sodium  at  well  as  of 
carbonate  of  soda.  Ems  in  Germany  and  Mont  Dore  in  Fraitcc  may  be 
specially  mentioned. 

When  it  is  considered  desirable  for  a  bronchitic  patient  to  sjtend  the 
winter  and  spring  away  from  home,  the  choice  \ie*  usually  between  climate* 
which  are  soft  and  **  sedative  "  (such  as  Torquay,  I'enrjinre,  Pau,  Madeira), 
Ihow  which  are  sttmubmt  without  too  much   risk  of  enposurc   to   cold ' 
winds  (of  the  health  resort!i  ort  the  Corniche  Road,  Meiilone  and  San  Rcmo  I 
appear  to  be,  on  the  whole,  preferable  to  the  rest^  and  ihoie  which  are  sur- ' 
rounded  by  pine  wuodi  (  such  as  Arcachon  and  Bourne mouch). 
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N^maulature. — Although  the  term  "peripneumonia"  dates  back  to  the 
Avj%  of  Hippocraics,  it  m  only  since  the  discovery  of  auscultAtiou,  a»d  m  a 
result  of  the  >y^tinnatic  study  of  pathological  anatomy,  thai  a  definite  meaning 
ba5  been  ;iiiachcd  to  it  in  rclaiion  to  other  thoracic  diseases.  By  pneumonia 
(the  prefix,  peri,  havin}{  been  dropped)  is  now  understood  ao  intlamniation  of 
Uie  alveolar  texture  of  the  Ittngs.  But  the  disca^  which  I  am  about  tu  describe 
b  br  fioiD  iocludins  all  that  ihc  morbid  anatomist  recogni/.i-n  under  ihc 
same  narue.  Not  only  ha:>  that  fom)  of  pneumonia  which  atlin  l>y  extenMon 
from  the  terminations  of  the  bionchiat  tubes  lo  be  excluded,  but  also  many 
other  varieties  which  occur  as  the  result  of  infective  embolism,  of  the  pene- 
tration of  foreign  budiesinio  the  air  passages,  and  of  other  morbid  conditions. 
It  b  a  question,  luu,  whether  the  pneumonia  which  follows  injuria  to  the 
chest,  thut  which  complicates  alTeccions  of  the  heart,  and  that  which  ho  often 
forms  the  immediate  cauite  of  ddlh  in  persons  sulTcrinji;  from  almost  Any 
chronic  or  ai:ule  divci-te  may  not  e^ich  require  to  be  placed  under  sepamic 
beads.  In  .itriclncu,  ttome  addition  to  the  name  b  neceiEUTy  to  di:ittnguiish 
from  other  kinds  of  pneumunia  that  with  which  we  are  now  concerned. 
ConKouently  the  German.*  have  adopted  the  desitjnaiion  of  "  ctou[>ous  pneu- 
monia, '  l>crause  the  exudation  mainly  consists  of  a  fibrinous  material  like 
that  which  characterizes  croup.  To  Knjflish  ears,  however,  this  at  present 
has  an  awkward  ujmid.  And  it  is  not  likely  to  cause  any  real  confusion  if 
I  Mill  often  s|>eak  of  "  pneumonia"  without  any  such  qualifying  epithet ; 
for  whenever  a  patient  texce]>t,  indeed,  in  childhood)  b  said  lo  be  sufTcring 
freun  "pneumonia,"  one  always  understands  that  croupous  pneumonia  b 
tncanl.  In  this  country  it  wa.H  at  one  time  usual  to  call  the  disease  "  lobar " 
pneumonia,  by  way  of  distinction  from  "lobular  pneumonia,"  or  the  broncho- 
pneumonia so  common  in  children.  But  to  thb,  again,  there  arc  the  objec- 
tions that  neither  is  the  whule  of  a  lobe  always  affected,  nor  U  the  morbid 
prot  e»  always  limited  to  one  lobe. 

Mertiii  Anatomy. — The  pneumonic  process  con sisla  of  a  serin  of  chances 
by  whirh  the  spongy  pulmonary  ti.-aue  is  rapidly  converted  into  a  solid 
man,  returning  afterward,  in  ciiaes  that  recover,  to  its  normal  coodition. 
Systemaltc  wntcn  describe  several  distinct  stages. 

I'he  firet  is  the  stage  of  "congestion"  or  "engorgement."  During  this 
the  affected  part  of  the  lung  is  massive,  heavy,  of  a  reddish-brown  color. 
It  pits  under  the  pressure  of  the  linger,  and  a  reddUh,  frothy  scrum  oozes  from 
its  cut  sur^c ;  when  the  pressure  is  incrreascd,  its  substance  breaks  down 
much  more  readily  than  that  of  healthy  \\m^.  Microscopically,  the  most 
obrtoin  appearance  is  the  dilated  and  tortuous  >taie  of  the  capillancs  of 
the  alveolar  walls  i  minute  puncliform  hemorrhages  are  also  to  be  observed, 
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e>peciall]r  ia  the  conDectiv«  tissue  betw«cn  the  lobules  and  beneath 
pleura. 

Next  comes  the  stage  of  "  red  hepatiialion,"  so  calleid  because  the  texture  ' 
of  ihe  tung  is  solid,  like  liver.  It  now  sinks  in  water,  it  ^ocs  not  crvpiute 
wh4.-n  pressed  between  the  (ingcr  and  the  thumb,  it  is  very  soft  and  Ucciable, 
and  little  orno  fiuid  can  be  wjucezcd  from  it.  lis  cut  surface  has  a  dull  and 
lusticless  appcaiuncc,  and  it  is  distinctly  granular.  The  granules  are  com- 
posed of  «  solid  inflammatory  exudation,  which  completely  lills  up  both 
atvcoli  and  infundibula.  Kindfleisch  gives  drawings  of  masses  of  it  obtained 
by  scraping  the  cut  surface  ;  they  form  complete  casts  of  the  interior  of  ihe 
spaces  m  which  they  were  rnouldcd,  The  red  color  of  the  lung  at  this 
period  is  probably  due  partly  to  the  Urge  quantity  of  blood  in  it«  capillaries, 
partly  to  the  fact  that  great  numbers  of  red  discs  are  exirava&ited  and  mixed 
up  with  the  exudation.  The  exudation  itself  consists  mainly  of  coagulated 
fibrin,  in  the  meshes  of  which  arc  also  seen  more  or  lew  numerous  leucocytes. 

The  third  stage  is  that  of  "gray  hepatization."  lliis  is  characterized  not 
only  by  a  change  in  the  color  of  the  affected  parts  of  the  tung  substance, 
which  now  pass  through  reddish  gray  to  gray  or  even  whitish  yellow,  but  by 
becoming  even  softer  than  before,  by  their  being  less  markedly  granular 
on  section,  and  by  their  beginning  to  emit  on  pressure  a  more  or  Ics 
turbid  Ruid,  which  may  be  opaque,  white  and  puriform.  The  cxIicrk 
forms  of  gray  hepatization  are,  in  feet,  described  by  some  pathologists  as 
constituting  a  fourth  stage,  which  they  term  "  purxilcnt  infiltration."  Histo- 
logically there  is  a  wide  difference  between  the  characters  of  ■'  red  "  and  ' 
those  of  "  gray  hepatization."  In  the  gray  stage  no  fibrinotis  eoagulum  a 
visible  ;  the  substance  which  fills  the  alveoli  now  ap[<ears  to  consist  nterely 
of  a  mass  of  crowded  leucocytes.  The  exiravasalcd  red  discs,  loo.  arc  no 
longer  to  be  seen.  Kindfieisch  speaks  of  them  as  becommg  decolorized; 
perhaps  it  is  fair  to  suppose  that  they  are  absorbed  by  ihc  rapidly  multi- 
plying leucocytes,  as  suggested  at  p.  67.  To  account  for  the  change  of 
color,  it  must  also  be  assumed  that  the  mcreascd  amount  of  exudation 
compresses  the  pulmonary  capillaries  and  drives  the  blood  out  of  them. 
But  Kindfleisch  remarks  that  it  would  be  a  great  mistake  to  imagine  that 
this  occurs  during  life  to  the  same  extent  as  after  death.  He  finds  that  in 
the  dead  body  it  is  always  easy  to  inject  the  vessels,  and  he,  therefore, 
concludes  that  the  heart,  so  long  as  it  is  beating,  must  be  able  to  keep  up  a 
more  or  less  active  circulation  through  them.  In  other  words,  it  is  prob- 
able that  the  gray  appeaiancc  is,  strictly  speaking,  a  cadaveric  change.  A 
very  important  histological  distinction  between  the  two  kinds  of  bcpaiiia- 
lion,  howe%cr,  is  aiforded  by  the  slate  of  the  alveolar  walls.  In  the  •'  red  " 
stage  ibcy  arc  unaltcfed,  except  that  their  capillaries  arc  dbicnded  ;  in  the 
"gray"  stage  they  are  infiitraicd  with  leucocytes,  which  fill  up  every 
inieistice. 

£venfj. — The  formation  of  an  alueest  in  the  lung  tissue,  as  the  result  of 
tiue  pneumonia, -is  admitted  by  all  wriicrsto  be  very  rare.  So  (ar  as  my  own 
observations  have  gone,  I  am  quite  disposed  to  agree  with  those  who  doubt 
whether  it  ever  occurs.  Cases  have,  indeed,  been  recorded ;  but  the  qite»- 
lion  is  whether  an  accurate  pathology  might  not  have  led  to  a  different  inter- 
pretation of  ih^'m.  I  shall  discuss  elsewhere  the  termination  of  this  disease 
in  gangrene,  which  is  also  infrequent,  but  which  is  undoubtedly  sometimes 
seen. 

But  pneumonia  often  ends  in  rtseliiH&n.  And  in  such  cases  an  interest- 
ing qiie'.tion  presents  itself,  namely,  whether  it  is  possible  for  the  diNeaM 
to  pass  through  al!  its  three  stages  and  yet  afterward  to  undergo  recovery. 
Now,  it  is  certain  that  subsidence  not  infrequently  occurs  at  quite  an 
early  period,  before  there  ts  reason  to  suf^wse  tliai  any  part  of  the 
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passed  beyond  tKe  stage  of  engorgement.  But  it  U  equally  certain  (hat 
ro^ny  other  cases  end  bvorably  after  there  has  been  clear  evidence  from 
physicsl  signs  that  the  imlmonary  tissue  hus  become  "  consolidated,"  or  (in 
Other  words)  has  reached  the  stage  of  red  hepaiiiation.  Thi-  dotibt  is 
whether  the  occurrence  of  gray  hepatization  or  of  purulent  infiltration  is 
compatible  with  recoveij'.  In  their  work  on  Pathological  Analomy.  Wilks 
and  Moxon  express  a  miher  decided  opinion  that  in  most  cases  the  disease 
does  not  progress  much  beyond  the  '*  red  "  stage  before  resolution  begins. 
An  opposite  view  seems  to  be  generally  entertained,  chiefly  in  consequence 
of  tlKoretical  conceptions  as  to  the  nature  of  the  process  by  which  resolu- 
tion is  effected.  There  ate  obviously  two  ways  in  which  the  pvilnionary 
alveoti  C3n  be  emptied  of  the  exudation  that  lilh  them ;  one  is  by  its  escap- 
ing into  the  air  passages  and  being  expectorated  ;  the  other  by  its  bein^ 
lealKorbed  into  the  blood.  Now,  KindHetsch  m;iintains  that  most  of  it 
kcs  the  former  course ;  but  I  think  that  every  clinical  physician  will  agree 
tlh  JUrgcnscn  (in  Ziemssen's  "  Handbuch  ")  that  he  is  mistaken,  inasmuch 
ta  in  many  cases  sputum  is  altogether  wanting  at  this  period  of  the  disease. 
However,  before  absorption  can  occur,  it  is  generally  supposed  thai  [he 
exudation  must  liquefy  and  undergo  a  change  more  or  less  analogous  to  that 
of  fatty  degeneration.  And  the  assumption  has  been  that  this  is  equivalent 
to  the  conversion  of  red  hepatization  into  gray.  But  (hat  such  an  assump- 
tion b  erroneous  is  apparent  from  ihc  description  given  above  of  (he  his- 
tology of  the  more  advanced  stage  of  the  disease,  which  we  have  seen  to  be 
attended  not  merely  with  softening  of  the  inflammatory  products,  but  also 
with  a  greatly  increased  infiltration  of  leucocytes.  And  I  am  disposed  to 
agtec  with  those  who  think  that  in  all  probability,  when  this  stage  is  reached, 
recovery  is  no  longer  possible.  After  the  subsidence  of  pneumonia,  if  the 
patient  should  die,  at  no  long  interval,  from  some  other  disease,  the  lung  is 
found  to  have  nearly  re|{ained  its  healthy  appeanuvc,  but  to  be  sJighliy 
redder  and  tougher  than  natural.  I  have  notes  of  two  such  cases  observed 
at  Guy's  Hospital,  but  unfortunately  not  of  any  microscopical  iavestigations 
■t  to  the  exact  !.tate  of  the  pulmonary  tissue.  Rindfleisch  speaks  of  a  "  Ioh 
of  elasticity"  as  resulting  from  pneumonia,  and  as  continuing  a  long  lime 
after  recovery  has  taken  place. 

It  b  a  very  important  question  whether,  instead  of  subsiding,  croupous 
pneumonia  ever  leads  to  permanent  changes  in  the  lung,  to  the  development 
of  fibrous  tissue  in  it,  constituting  what  is  termed  cirrhosis  or  chronic 
pneuroonia,  or  to  a  destructive  ptocesi,  ending  in  the  formation  of  cavities 
more  or  less  like  those  that  are  seen  in  phthisis.  Now,  as  regards  cirrhosis, 
though  some  observers  (including  Wilbij  are  opposed  to  the  belief  that  it 
ever  arises  in  diis  way,  I  shall  hereaf(er  ci(e  cases  which  seem  conclusively 
to  prove  tha(  such  a  result  docs  sometimes  occur.  But  as  for  the  Mipposed 
termination  of  the  disease  in  phthisis,  I  roust  confess  that  I  have  always  held 
to  the  opinion  that  the  ceies  that  have  been  so  interpreted  were  phthisical 
from  the  beginning. 

C<"fplitatioru. — I  have  just  alluded  to  the  occurrence  of  pleurisy  as  a  com- 
plication of  pneumonia.  The  fact  is  that  whenever  the  inflammation  reaches 
the  suffice  of  the  lung  the  corresponding  |uirt  of  the  pleura  always  becomes 
covered  with  lymph.  Accordingly,  some  physicians  always  speak  of  the 
diieav;  as  "  pi  euro- pneumonia,"  at  least  in  those  cases  in  which  the>'  dticover 
phvuical  evidence  of  pleurisy  during  life.  But  this  seetns  to  be  an  unnecessary 
rcnnetnent,  and  incjeed  to  he  rather  misleading,  since  on  post-morteni 
examination  lymph  i.s  found  upon  the  pleura,  even  when  there  tiad  been  do 
signs  of  its  presence.  Probably  it  Lh  best  to  reserve  the  term  pleuro-pneu* 
Donia  for  cases  in  which  the  pleurisy  leads  to  fluid  effusion,  and  so  becomes 
of  clinical  importance.     Not  tnfmiucnily  there  is  likewise  pcricardiib,  this 
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having  either  arisen  by  extension  from  the  pleara,  or  having  developed  ilsel 
siinulUncously  in  the  serous  membranes  covering  the  he«rt  aad  iIm  long,  a 
well  as  ID  the  lung  itnelf.  Someltmes  the  peritoneum,  especially  the  uppci 
purl  of  It,  bc<:omrs  coatetl  with  lymph.  Sometimes  the  mediastinal  tiaMiel 
are  extensively  infiltniicd  with  a  gelatinous  exudation.  The  bronchial  glandi 
are  constantly  found  to  be  greatly  enlarged,  pinkish-gray,  and  soft;  and 
»ODictim«  the  Kub-pletiral  lymjihatics  corretjianding  with  the  seat  of  (b* 
pneumonia  arc  tccn  to  be  ottiendcd  with  inD.immatoi)-  products,  giving  i 
marbled  api^arance  to  the  surface. 

Aa  an  ocra?iional  addition  to  the  pulmonary  lesion  mnst  be  mentioneii 
acute  meningitis;  how  It  artives  is  not  very  clear.  A  lc»  infrequent  comp1i« 
cation  is  ulccmlion  of  tlie  larynx,  the  ulcers  being  jilaced  over  the  arytenoid 
cartiUgRi,  ju^l  where  uken  are  apt  to  occur  in  so  many  other  c  ircuin»Unces. 
Probably  it  is  to  [he  pyrexia  which  accompanies  pneumonia  that  one  should 
refer  some  other  m»rbid  changes  that  are  met  with  in  the  post-ioortew 
room,  such  as  a  modiTate  degm.-  of  enlargement  of  the  spleen,  catanh  of 
the  intestine,  and  catarrh  of  the  kidneys. 

Like  almost  every  other  di>K;ase  of  the  pulmonary  alveoli,  pneumonii 
attacks  parts  of  the  lungs  only,  and  never  the  whole  of  them.  Nor  does  il 
generally  affect  e%-cn  an  entire  lobe  at  once,  but  almost  alway*  begins  at 
some  one  spot,  from  which  it  rapidly  spreads  to  others.  All  ot»erver«  are 
agreed  that  the  rigA/  lung  is  more  often  the  scat  of  pneumonia  than  the  left, 
the  proportion  bcin^  about  as  five  to  three.  Sometimes  both  luiws  are 
attacked  together  or  in  succession.  On  either  side  the  A>t(vr  /air  is  afiectetl 
br  more  frequently  than  any  other  part ;  JUrgenscn  styt  that  it  escapes 
altogether  only  in  one  case  out  of  four.  Very  often  the  in  Ram  mat  ion  hegini 
at  the  extreme  lu-se,  and  extends  gradually  upward  from  dav  to  day.  But 
fiomelimes  it  %preads  downward  from  the  summit  of  the  lower  lobe,  or 
upward  and  doivnwiird  from  its  middle,  or  backward  from  the  anlenut 
border.  In  the  iip|«;i  lobe  it  may  ciihcr  pass  from  the  ai)rx  downward  or 
from  some  other  point  in  a  different  direction.  Sometimes  its  di-->trit>ution 
remains  strictly  limited  by  the  lobar  septa ;  tometioKs  its  sjircading  edg« 
forms  a  horizontal  line,  ignoring  them  altogether. 

Signs. — It  is  by  ph)-sical  examination  alone  that  the  seat  and  extent  of 
pneumonia  can  from  day  to  day  be  determined  with  any  degree  of  at  curacy, 
although  the  other  symptoms  commonly  enable  one  to  form  a  confident 
opinion  both  as  to  the  nattiie  of  the  disease  and  a^  to  the  pari  of  tiK  lung 
in  which  it  is  most  likely  to  be  found.  The  earliest  signs  are  generally 
recognised  by  auKultalion.  According  to  Stokes,  iberc  may  hr^t  Ik-  a 
peculiar  harshness  of  tbe  vesicular  murmur.  But,  as  a  rule,  the  fint  thing 
to  be  delected  is  an  entirely  new  or  adventitious  &ound.  which  v.  called 
"crepitation"  or  sometimes  "fine  crepitation."  This  is  exactly  like  th« 
sound  produced  by  nibbing  a  lock  of  hair  between  the  fingers  close  to  one's 
car.  By  I^ennec,  who  discovered  it,  it  was  supposed  to  be  pathognomonic 
of  pneumonia.  Hut  il  is  now  known  to  occur  likewise  in  ccdema  of  the  lungs, 
and  i^ierli^fis  in  catarrh  of  the  smallest  bronchial  tubes  ;  and  a  sound  very 
like  U,  if  not  absolutely  the  same,  may  ollcn  be  heard  for  HiccCMtive 
inspirations  in  the  bases  of  the  lungs  of  a  person  who  has  been  lying  on  the 
back  with  some  febrile  disease,  if  he  h  made  to  sit  up  and  breatiie  deeply, 
so  as  to  fill  these  p.ir[s  which  have  been  for  some  time  di»i»«d.  In  the  last 
case  there  can  be  no  doubt  that  the  cause  of  the  sound  is  the  o{)cning  up 
of  portions  of  the  tixtuc  that  had  become  collapsed ;  and  alroocu  all 
observers  are  now  agreed  that  in  pneumonia  it  has  a  similar  origin,  being 
due  to  the  inspiratory  separation  of  the  walls  of  alveoli  and  bronchioles 
which,  being  :iwol1en,  had  come  into  contact  in  expiration.  Crepitation  is, 
indeed,  beard  only  during  inspiration,  and  somctimn  only  just  at  the  end 


PHYSICAL  SIGNS  OF  UBPAHZATION. 


918 


bf  d<^q)  inspiration,  aa  after coti^htng.  One  must,  therefore,  nrefully  search 
for  It  before  conchiding  that  it  is  not  prtnent.  Iliil,  on  the  othi-r  hand,  tltc 
£ici  must  be  admitted  that  in  miny  cxscs  of  pneiimoniu  this  sign  is  not  at 
any  lime  discovcied.  Whether  it  is  ever  really  altogether  absent  in  such 
cases  is,  [icrhaps,  doublful,  bec.iUM  it  is  in  its  nature  transitory,  and  so  may 
have  lu'.scd  oK  before  an  ejunnnation  of  the  che«t  wa.<  made.  Sometimes, 
honcvcr,  it  remains  audible  during  almost  the  whole  length  of  the  disease  ; 
not,  indeed,  at  the  same  spot,  for  nhcrc  there  is  complete  L-onsoIidation  it 
oltnost  nccesurily  disappe.irs ;  but  in  one  spot  aft«r  another,  as  they  are 
successively  attacked  by  the  inflammatory  process. 

As  ihc  siatc  of  engorgement  passes  on  to  that  of  red  hepatization,  there 
arc  developed  other  sign*,  the  chief  of  which  may  be  briefly  summed  up 
under  the  heads  of  dullness  on  |)crcussion,  bronchial  breathing,  and  broncho- 
phony vriih  increased  tactile  vibration.  The  degree  of  dullncfs  varies  mu<:h 
in  different  cases.  There  is  no'er  the  absolute  tonclcsness  that  is  met  u-ith 
in  ca^es  of  fluid  effusion  into  the  pleura  ;  nor  is  the  sense  of  resistance  to 
the  finger  so  great.  Sometimes,  however,  the  percussion  sound  undergoes 
rcry  curious  modiflcations,  the  explanation  of  which  is  by  no  means  obvious. 
I'hus.  a  crackcd'pot  sound  is  in  some  cases  elicited  ;  this  is  attiibuled  by  Dr. 
Gee  to  the  presence  of  "islets  of  unsolidificd  lung  embedded  in  the  surface 
of  the  hcpatiiied  tissue."  In  other  cases  the  sound  has  a  more  or  less 
markedly  tympanitic  quality,  or  is  even  a  sodotous  note  like  that  which 
belongs  to  a  pneumothorax.  The  only  way  of  accounting  for  this  that  I  sec 
is  by  supposing  that  the  chest  wall  is  enabled  to  vibrate  more  ftedy  by  the 
remov^al  of  the  negative  pressure  exerted  by  healthy  lung  upon  iu  under 
surface.  Sometimes  the  spot  where  the  tympanitic  sound  \%  heard  is  not 
dirceilyovcr  the  consolidated  pan  of  the  lung  but  in  its  neighborhood,  over 
pulmonary  tissue  which  inay  be  imagined  to  be  relaxed  as  the  mult  of  the 
increaMN)  hulk  of  the  comolidAted  part.  Thus  hejiatization  of  the  upper 
lobe  of  the  lung  behind  may  lead  to  the  occurrence  of  a  tympanitic  i>er- 
cutfion  note  beneath  the  clavicle  on  the  same  side.  TIte  bronchial  btvath- 
ing  that  accompanies  the  second  stage  of  pneumonia  may  exhibit  every 
variety  of  iiualiiy  up  to  the  amphoric.  But  sometimes  no  such  «oundsarc 
audil^e,  and  the  explanation  doubllew  is  that  the  tulies  jia&iing  to  the 
consolidated  part  hnpjien  to  be  filled  with  fibrinous  plugs.  Bronchophony 
generally  ruI^^/>m  kittu  with  bronchial  breathing  and  presents  like  differ- 
ences of  d^ree.  i>r.  Gee,  however,  remarks  that  in  infants  a  broncho* 
phontecry  is  often  the  only  auscultatory  sign  that  can  be  obt.-iined.  As  for 
increase  of  vo«:al  fremilun,  this,  although  sometimes  well  marked,  is  by  no 
nteans  constantly  [>rtsent.  Probably  its  occurrence  depend*  u|>on  the  state 
of  the  tubes  le.-uliMg  to  the  consolidated  jiiirl.  If  they  are  full,  even  of  fluid 
secretion,  the  Imnsmistton  downward  of  the  coarser  vibrations  contained  in 
the  vuii-c  is  interrupted.  It  is  only  when  the  left  side  is  the  one  on  which 
the  fremitus  is  greater  that  this  nign  ran  be  regarded  iti  of  clinical  import- 
ance, because  on  the  right  xide  it  is  very  often  greater  in  healthy  [leiMins. 

It  remain^  to  be  mentiune<l  thai  when  pneumonia  affects  only  the  central 
part  of  the  lung,  or  reaches  no  [lart  of  the  surface  except  that  which  is  in 
contact  with  the  diaphragm,  physical  signs  ate  attogethei  absent.  What  is 
more  common  is  for  the  diieasc  to  begin  deeply  in  the  interior,  but  to  become 
sajwrfirial  a  few  days  later,  so  that  all  doubt  as  to  the  nature  of  the  case  ia 
soon  at  an  end. 

During  the  stage  of  resolution,  the  auscultatory  signs  of  hepatiiatiott 
dtKiptK-.tr,  and  they  are  commonly  replaced  by  rales,  which  may  vary 
widely  tn  character.  Sometimes  a  crepitation  is  now  heard  which  may  be 
scarcely  less  fine  than  that  of  the  early  jtcriod  of  the  diwase  ;  this  is  spoken 
of  as  "  redux  crepitation."  In  other  cases  the  sounds  are  so  large,  and  at 
S8 
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the  same  time  no  highly  consonaling  in  quality,  that  one  might  iougioe  t 
Mticnt  to  lie  at  an  advanced  period  of  i)hthi<ijs.  with  the  lung  broking  i 
m  all  direriion*.  Vet,  after  a  few  days,  these  sounds,  in  their  mm,  cease 
be  audible,  A  considerable  time  generally  passes  before  the  vesicular  mil 
mur  bc'omes  as  loud  and  as  disiinri  as  ii  nonnally  should  be.  The  pcrcv 
sion  rnonance,  also,  may  long  remain  deficient,  but  chiefly  in  caws  of  whii 
a  niarVril  feature  has  been  concomitant  pleurisy. 

Clinkai  Course. — Ad  attack  of  pneumonia  commonly  sets  in  sudden 
with  a  well-marked  rigor.  Someiimci.,  however,  there  b  noi  more  than 
sensition  of  chilliness,  to  which  the  patient  may  attach  but  little  imponanc 
Sometime*  the  disease  is  ushered  in  by  a  convulsive  s«ixure,  or  by  vomiiiii 
which  may  \te  once  or  i«ice  repealed.  Occasionally  its  onset  is  insidioi 
there  being  no  sjniptonis  lo  mark  the  exact  tin»e  at  which  il  begins.  T 
dercloi>mcnt  of  the  pyrexia  is  very  rapid,  jQrgensen  cites  a  number 
□bficn-aiionx  which  show  that  the  tcmperatare  may  reach  104°,  or  even 
higher  point,  within  three  or  four  hours  from  the  commencement  of  t 
shiverinfc.  At  the  same  time  the  pulse  is  quickened  and  it  becomes  fi 
and  bounding  in  character.  There  are  iIk  usual  complaints  of  malaii 
headache,  pains  in  the  limbs,  anorexia,  as  in  every  other  febrile  diseai 
As  the  rigor  passes  olT  the  checks  acquire  a  crimson  Ruth.  A  point  on  whi 
Addison  used  to  lay  great  stress  is  that,  as  tested  by  the  hand,  there 
in  pneumonia  a  pungent  heat  of  the  skin,  which  is  observed  in  hardly  ai 
other  affcriion.  1  hare  shown,  at  p.  58,  how  this  hat  since  been  confinoi 
by  the  ohtervations  of  Schiilein. 

So  far  there  ii  nothing  in  the  symptoms  lo  show  that  the  thoracic  orgs 
arc  the  scat  of  the  patient's  illness.  And  formerly  it  was  not  uncommon  I 
thcdiagnww  to  be  given  as  "typhus"  or  "continued  fever,"  and  for  i 
autopsy  to  ^l1ow  for  the  lirsl  lime  tlie  real  nature  nf  the  case.  Or  if, 
sometimes  h.ii>pen.i,  there  was  violent  delirium  frutn  the  very  comroencemei 
the  patient  l>ev'oming  i  omatoae  and  dyin^  in  tweniy-four  or  thirly-si\  haul 
the  diswise  wiLS  set  down  to  "menmgitis"  or  "encejilialilii."  But, 
reality,  a  rarcful  observer  will  seldom,  tf  ever,  foil  to  notice  indications  ih 
will  lead  him  to  thoroughly  examine  the  lung«,  and  roniteqnently  to  fom 
correct  judgment.  One  jxtinl  of  great  importance,  upon  which  Vlr.  Wals 
has  especially  insisted,  b  the  change  in  tlie  pulie-rr^piration  ratio,  i.  e., 
the  rel.iiivc  fre<)uency  of  tlie  movements  of  the  hear!  and  of  the  lund 
Healthy  penont  breathe  once  for  every  four  ur  four  and  a  half  pubations 
the  hc.-iit.  In  febrile  di.iea^es  in  general,  both  [>ube  and  re^iiraiion  i 
more  frequent,  Init  the  relation  between  them  i»  not  much,  if  at  all,  d 
iiirbed.  ItuI  in  pneumonia  the  increased  frequency  of  the  respiration  u  0 
of  all  proportion  to  that  of  the  puUe,  the  ratio  )>eing  as  one  to  three  or  a 
to  two,  or  tiigher  Mill ;  for  the  patient  may  breathe  tixty  or  eighty  time; 
minute.  Dr.  Walshe  has  observed  the  number  of  rc*pirulion.s  in  tlie  mini 
actually  greater  than  that  of  the  bearl'tteals.  Jf^geniicn  *a)-»  that  t 
cases  in  which  (hi.s  occurs  are  tliose  of  old  |ieople  with  .tlowly-ai^tiiig  hea 
and  atheroinatou*  vesseb.  A  curious  cir<:un>Man<'e,  to  whi<'h  Dr.  W'ab 
has  especially  drawn  aitentbn,  is  that  the  amount  of  siibjcttcd  dinn 
produced  by  such  rapidity  of  breatliing  varies  cxtrenK-ly  in  differc 
cases;  some  patients  breathing  thirty,  forty,  or  even  wxiy  timet  a  mini 
are  wholly  unconscious  of  any  dyspno^t.  Another  indiraiion  that  shot 
draw  nitenlion  lo  the  respiratory  urgani  a-s  the  probable  seat  of  t 
disease  is,  that  the  nostrils  work  daring  inipiration,  and  that  the  tfm 
mastviJei  and  the  trapnit  muscles  are  tense  and  prominent.  It  m 
aliO  be  observed  that  Die  Unshed  cheeks  and  the  lips  have  a  slighi 
purplbh  tint. 

But  in   many  cases  there  are  present  from   an   early  period,  or  fr< 
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Tcrj  beginning,  Rj^mptomx  which  point  clearly  lo  the  real  nature  of 
disease,  and  even  show  in  what  pari  of  ihe  ch(M  it  is  lo  be  found. 
)ne  Hitch  symptom  is  /ain.  which  b  tommonk  xttunted  near  ihc  tiippk  or 
>ward  the  axilla,  and  whirh  may  l>c  the  lint  thing  to  vuggi'sl  to  the 
■li«nl  lh.1t  be  is  otherwise  than  well.  This  yain  is  idcntir4)  with  the 
_  »'«/  Jr  (Alt  which  will  be  described  as  occurring  in  pleurisy.  And  in 
ill  prubability,  in  case^  of  piinimonia,  it  is  really  due  to  the  coincideDt 
pleurisy,  as  Addi<on  long  ago  t.iught.  It  is  genenlly  urged,  as  a  rcasoi] 
Cor  adopting  thi«  opinion,  thai  in  many  cases  of  pneumonia  there  is  no  pain 
whatever.  But  that  obviously  proves  nothing,  tinle!«(  it  can  be  shown  iliat 
in  such  <:3i^':%  iherr  is  also  no  pleurisy;  and  I  am  not  aware  that  this  has 
been  aitcmpied.  Indeed,  pJctinsy  itself  is  sometimes  painless.  Sometimes 
the  pain  does  not  appear  until  the  patient  has  been  ill  some  hours,  or  not 
until  the  second  day,  or  even  laler.  It  is  exceedingly  severe,  and  being 
increased  by  c^efy  movement,  il  leads  the  patient  lo  endeavor  to  fix  the 
ri)>s  1>^-  pressure  with  liis  hand,  and  alw  cauwt  him  to  cur^'c  his  spine  toward 
that  side,  so  as  to  bring  the  ribs  as  close  lo  one  another  as  possible.  Some* 
limes  the  act  of  drinking  produces  so  much  sufTenng  that  the  patient  will 
endure  the  great  thiisi  produced  by  the  disea.sc  rather  than  attempt  to 
ntallow.  The  tough,  whicli  is  another  early  symptom,  is  also  modified  by 
the  pain,  which  interrupts  it  and,  as  br  as  possible,  cuts  it  shore.  The 
distress  caused  by  ihc  cough  is  greatly  increased  by  the  fact  that  the  txptctfi- 
ration  in  pneumonia,  though  verj-  scanty,  is  extraordinarily  tenacious  and 
viscid,  so  as  to  be  goi  lid  of  with  cxireme  difficulty.  Even  when  it  has 
reached  the  lips,  il  often  clings  to  them,  so  that  il  can  only  be  removed  by 
the  handkerchief.  And  it  adheres  equally  firmly  to  the  spit  jar,  which  may 
be  invcried  without  any  of  it  escaping.  Pneumonic  sputum  has  al'o  a 
peculiar  color,  due  to  the  circumstance  that  the  frothy  mucus  of  which  it 
mainly  consisti  is  intimately  mixed  with  blood  that  lias,  perhaps,  undergone 
slight  chemical  changes  during  the  time  that  has  elapsed  since  its  cxtrava* 
saiion  from  the  veaseb.  This  color  varies  in  its  shade  in  dilTereot  cases. 
It  is  usually  bright  orange,  tawny,  or  like  the  rust  of  iron,  so  ihat  to  speak 
of  "rusty'  expectoration  m  common.  But  sometimes  the  tint  li  a  (nter 
apple  yellow,  and  sometimes  it  is  the  bright  scarlet  tint  of  unaltered  blood. 
Spitting  of  pure  blood  in  such  quantity  as  to  desen'e  the  name  of  h*mop- 
tysb  is  uncommofk.  Remak,  some  years  ago,  pointed  out  that  in  pneumonic 
sputum  there  can  sometimes  be  delected  with  the  microscope  branching 
fibrinous  easts  of  the  »mallmt  bronchial  tubes.  I  am  not  aware  that  tlie 
observation  has  hitherto  been  made  practically  useful,  though  in  a  doubtful 
case  it  might  certainly  lerve  to  show  what  was  the  real  nature  of  the  disease. 
For  it  is  a  mistake  to  xupjiOM;  that  the  occurrence  of  viscid,  rusty  sputum  ts 
in  itself  |ialhognomoiii<:  of  pneumonia.  1  have  now  and  then  seen  similar 
sputum  in  other  <-aie:c,  though  I  can  hardly  say  of  what  nature  iheie  were. 
But  suiiK  patients  with  pneumonia  have  uu  cough,  and  therefore  no  ex* 
[)ecloration,  throughout  the  whole  illncHi.  In  some  cases  the  sputum  is 
ihin,  watery,  and  of  a  brownish-red  color,  so  that  it  is  compared  with 
prune  juice.  Such  sputum  is  seen  chiefly  at  advanced  stages  of  the  disease 
and  when  il  is  talcing  an  unfavorable  course.  But  it  may  be  present  at 
an  early  perio«l,  and  in  caies  that  ultimately  do  well.  I^obably,  as  Dr. 
Wibon  Fox  niiggCit),  it  really  come*  from  a  part  of  the  lung  affected  with 
odema. 

Having  thus  developed  itself,  pneumonia  commonly  runs  on  for  some 
davs  with  but  little  variation  in  its  sympioms.  .\s  more  and  more  of  the 
pulmonar)'  tistic  undergoes  heiiaiimion,  the  physical  signs  become  more 
and  more  marked,  hut  otherwise  the  case  often  seemi  to  show  no  proportion* 
ale  increase  in  its  severity.    The  type  of  the  fyrtxm  is  usually  continuant. 
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with  ihc  usual  diunial  oscillaiions,  WuiM)er1i<:h,  however,  points 
it  bt  not  uncommon  fwr  nn  xiKfaiax  l>raM|ue  d<valion  of  Icmjierilure  I 
octriir,  which  is  followed  by  a  iiti  lew  !tuii<lcii  full  through  as  many  xs  7*  I 
even  9°  F.  to  Ihc  normal  l>oinc  or  liclon  it,  and  thai  again  in  a  few  hou 
by  a  fresh  cIcviLtion.  I  have  ol)!ierved  more  iha-ti  one  ca.'W  in  which  sue 
Mtiangc  deviations  in  ihc  regular  course  of  the  fc^er  took  plane  again  an 
afiain,  and,  in  fad,  constitiiled  the  (trfalcr  [nirt  of  the  icm|>cralure  thai 
without  its  being  po^silllc  li>  find  any  cx|>bnaiion  of  ihcm.  After  ihc  fir 
few  days  the  tirt  is,  in  many  <a>ei,  1noi.1l,  and  theic  may  be  piofuse  swM 
iug.  The  /«/»/  may  gain  in  fre([uciicy  fr()m  day  to  day,  but  sofnciinvca 
remains  for  several  .luctosive  tiays  at  90  or  100,  the  only  change  in  it  l>eiD 
that  it  becomes  gradually  ^malle^  and  softer,  and  even  dicrotic  in  «liaraLte 
In  adults  Ihi-tc  i*  always  ground  for  alarm  if  it  rises  to  lao,  b*it  in  ^cwii 
cUildicn  it  may  reach  130  to  140  wiilioot  there  being  any  clanger;  in  o 
people  tl  commonly  xunds  at  a  much  loucr  point.  A  symptom,  whie 
usually  trakvs  its  apifcatanre  between  the  K^ond  and  the  fifth  day.  U  a 
eruption  of  Afr/stt  upon  the  lips,  and  Mimelimes  at  the  antw,  or  even  ujK 
(he  limbs,  [i  is  uid  to  occur  in  from  iwo-fiflhs  to  one-half  of  all  ca-sea  1 
pneumonia ;  and  what  U  very  strange  is,  that  it  is  Car  more  common  in  cas 
that  do  i>*ctl  than  in  those  that  end  fatally.  1'his  ha^s  long  been  a  tradition 
opinion,  and  it  seems  to  have  been  established  by  the  oliscrvaiions  < 
Geiwlcr.  who  found  ("Arch.  d.  fffifiunJe,"  i86i)  that  out  of  411  ca«e«  tl 
moitaliiy  among  those  in  which  there  was  no  herpes  was  at  the  rate  of  39 
per  ceni.,  whereas  among  ihoi«  with  hcr|icg  it  was  only  at  that  of  9.3  p 
cent.  The  A>w^^  is,  of  courve,  furred  in  pneumonia;  as  the  disease  advance 
it  may  become  dry  and  brown  .»nd  covered  with  sordes.  The  IwwcU  a. 
gcntially  constipated,  but  sometimes  there  is  dianhcea.  An  icteric  tinge  ■ 
the  conjunttivse  is  not  uncommonly  present,  and  sometimes  ibcic  i»  we 
marked  jatiitdUt  of  the  vkin.  l-'ormcrly  it  was  taught  that  this  occum 
only  when  the  base  of  the  right  lung  was  the  seat  of  the  disease,  and  ih 
it  was  due  to  the  extension  of  inflammation  through  the  diaphr.-igm  10  ll 
liver  substance.  But  Ihc  truth  is,  that  sometimes  the  pneumonia  affects  il 
upper  lobe  of  the  right  lung  01  some  pait  of  the  left  lung.  And  it  woo 
seem  that  the  explanation  must  be  that  the  jaundice  is  due  either  to  veno 
coDgcslioD  of  Ihc  liver  transmitted  from  the  lung  through  the  right  side 
the  heart,  or  lo  a  catarrh  of  the  common  bile  duct  accidciltally  present  asi 
cotDpliiatiun.  The  urint  in  pneumonia  is  scaoiy,  of  high  specific  gravit 
high  colored,  strongly  acid,  de|)Ositing  urates  in  abundance.  The  amooi 
of  (hhridts  excreted  by  the  kidneys  undergoes  a  great  diminution  ;  lh> 
may  even  be  altogether  abitcnt.  At  one  lime  it  wan  thought  that  (his  w 
of  considerable  diagnostic  importance,  But  the  same  thing  occurs  in  alma 
all  other  febrile  diseases  lilkcwise,  the  explanation  being,  apiioR'nily,  ihai  t 
salts  in  que^^tion  are  maincd  in  the  body,  for  i(  cannot  be  supposed  that  t 
supply  of  ihem  in  the  food  is  lowered  lo  such  a  point  as  to  account  for 
great  a  difference.  Not  infrequently  the  urine  contains  aibamen  in  mocteTS 
quantity. 

Many  patients  with  pneumonia  retain  their  coosciou.snc»>  througho 
the  whole  of  their  illness  or  merely  wander  a  little  at  night  during  ih< 
broken  sleep.  But  in  other  jiaiicuts  dtlirtHm  is  a  very  prouimciK  s\  mpioi 
and  it  may  be  of  a  furious  maniacal  lyiie.  This  is  said  (o  be  more  ofi 
Ihc  case  where  the  upper  than  when  the  lower  lobe  b  the  seat  of  I 
disease.  In  persons  who  have  been  intemperate,  pneumonia  is  oft* 
attended  with  symj>toms  exactly  like  those  of  delirium  tremens,  whu 
alTection  may,  indeed,  be  said  to  be  present  as  a  complication.  Anoth 
thing  that  seems  to  determine  the  occurrence  of  severe  cerebral  symptoi 
in  pneumonia  is  an  inherited  neurotic  tend«n<:yi  in  one  of  the  most  terrOi 
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I  ever  aw,  that  of  a  man  wIiq»  lost  hours  wer«  p3fseA  in  a  paroxysm 
nging  madness.  I  was  lold  ihai  ihcrc  vras  hardly  one  of  t)i«  broihen  and 
VstiTi  of  ihc  patient  who  had  not  sufTered  from  one  fonn  or  another  of  nerv* 
ou»  di-^asc. 

Prognesit. — The  frequency  of  a  fatal  lermiruilion  in  pneumoriu  »,  on  the 
whole,  far  les  than  nii);hl  have  been  anticipated.  But  to  itate  with  ;u:curac]r 
what  is  the  at^rage  death  rate  in  thb>  dbease  is  at  present  im|H>wit)le.  One 
difficulty  ti  that  it  varies  enormous]}-,  according  at  primary  cawiare  more  or 
le^  numeroii!!  in  proportion  to  those  which  are  secondary  to  some  other 
aifei-tion.  and  which  are  oficn  obviously  hopelen  from  the  very  first.  Then, 
■gain,  the  danger  of  pneumonia  is  widely  different  at  dilTerent  .igea 
^-children  almost  always  recover  (it  must  be  remembered  that  we  are 
now  concerned  only  with  "croupous"  pneutnonia).  Again,  in  young 
healthy  adults,  of  temperate  habits,  recovery  i«  the  rule;  JilrgenKin  gives 
the  death  rate  in  such  cases  as  from  3  to  6  per  cent.  But  to  oM  |>rn)>Ie,  or 
to  ihone  wlio  (though  not  old)  are  worn  out  by  overwork,  distipatioa 
or  dninkenneai,  the  dbease  Is  exceedingly  fatal ;  though  from  time  to  lime 
one  sees  a  patient  recover  even  when  the  circumstances  have  appeared 
mont  adverse.  In  an  individual  case,  if  the  symptoms  are  skrveic  danger 
i%  indicated;  or,  ai^in,  if  the  local  lesions  are  extensive,  and  cjicciaily 
if  both  lungs  are  affected.  But  exjierience  ha.«  taught  me  thai  it  is  never 
safe  to  speak  confidently  of  the  proitpect  of  recovery  of  a  patient  with 
pncuinonu.  however  favorable  its  course  may  l>e  Unnng  the  fmt  few 
days.  StKldenly  a  change  for  the  wor^te  is  apt  to  occur ;  the  piiW,  which 
niiiy  h^ive  been  of  moderate  frequency  hilherlo,  nins  up  rapidly,  and  in  a 
few  hours  the  end  may  come.  In  all  proliabilily  the  cause  of  the  fatal  tsnte 
in  siich  rase>  i«  the  supervention  of  an  intlamraalory  cedema  in  mrts  of  the 
Inngs  that  had  previnitsly  been  unalTected  by  the  diseav:.  Other  ca^e* 
go  steadily  downw.trd  from  their  very  commencement.  Howckvr  ihii  may 
be,  the  symptoms  which  prcced:  death  arc  generally  the  same.  The  breath- 
ing becomes  more  and  more  rapid,  and  it  is  shallow  and  superficial,  ibe 
paiicnt  being  no  longer  conscious  of  the  necc<6iiy  for  filling  his  lungs,  as  is 
shown  by  his  sinking  down  in  bed  away  from  the  pillows  by  which  he  had 
been  propped  up.  The  face  is  intensely  livid  and  pale,  so  that  it  maybe 
d?scTil)ed  as  slate  colored.  The  skin  is  covered  wiib  a  cold  sweat.  The 
puUc  becomes  weak,  irregular,  and  finally  imperceptible.  But  in  certain 
cues  death  is  Midden,  the  heart  failing  during  some  effori,  3<i  when  the 
(Mticni  raises  himself  up  in  bed.  Lastly,  it  now  and  then  hap]>en»  that  the 
occuircnce  of  the  crisis  (which  will  be  described  in  the  next  paragraph)  is 
followed  by  greac  prostration  and  collapse,  which  end  fatally. 

In  cases  of  pneumonia  that  end  in  recovery,  the  subsidence  of  the  pyrexia 
and  of  the  other  symptoms  commonly  lakes  place  abruptly,  by  eriih.  And 
in  alKHil  sixty-five  per  cent,,  when  ihc  ex-icl  duration  of  the  disease  can 
be  reckoned  from  there  having  been  an  initial  rigor,  or  convulsive  seizure, 
or  attack  of  vomiting,  the  crisis  is  found  to  occur  between  the  fifth  and  the 
eighth  da)'s.  In  some  cases  it  is  even  earlier  ;  in  others  it  is  delayed  until 
some  lime  in  the  course  of  the  second  week.  Sometimes  fever  continues 
loniter  even  than  [his ;  but  1  agree  with  JUrgenscn  in  thinking  that  when- 
ever defervescence  fails  to  occur  by  the  fouriccnih  day  there  is  ground  for 
suspicion  thai  the  case  is  cither  not  one  of  croupous  pneumonia  in  a  strict 
sense,  or  else  that  some  complication  or  other  is  present.  It  almost  always 
hapi>ens  that  the  crisis  begins  in  the  evening  or  night,  scarcely  ever  in  the 
forenoon.  The  fall  of  the  temperature  is  usually  rapid,  being  completed  in 
about  sixteen  hours,  or  sometimes  even  in  five  or  six  hours ;  but  in  some 
ca.ses  from  twenty-four  to  thirty-six  hours  pass  before  the  thermometer 
reaches  9A.5'.     For  the  next  two  or  three  days  it  often  stands  below  the 


normal  point ;  the  lownt  readint;  obserTcd  bjr  JUrgenwii  during  (his 
was  95. 5°  (in  the  rcrium).  Someiirao,  however,  the  defcr\*nc«iK«  in  pneu' 
monin  tiiki-s  place  (jradiiall^,  or  t>y  fyiis,  otcupyinx  two  or  three  days.  \t 
cases  nhirh  c^nd  by  i-rinli,  it  U  iiiTprtiinK  how  miKh  IxMlcr  the  patient  feell 
as  *ioon  .%s  ihr  ])yrrxi:i  hiu  siihsidi'd.  Hi«  apjvcite  i|uirk!y  returns,  he  i!ec[ij 
Weill  his  skin  iicmjiircK  cuinfonably.  Both  ll>e  pulte  and  xXvt  [ci|iinitiun  c)e< 
cHnc  pari  pastu  with  ttie  tenijiersture.  Yet  the  jiliy.iical  Mgn.t  may  ai  fini 
foil  (o  ini.li(;ate  any  imjin:>venMMit  in  the  itaie  of  tlie  alTcxted  lung,  aikI  lev 
eial  da)'K  may  pan  hefoie  the  coOMjlidation  can  be  said  to  have  cleared  up 
to  any  great  extent. 

/'ijM<V(^.>— With  regard  to  the  nature  of  pneiinvonia,  and  its  relatutii  tq 
other  afTcctionk,  there  are  two  0]>ini(>nK.  The  nxiat  ollviu^^  view  V-  to  looli 
upon  it  a»  an  inflammation  attended  with  pyrexb,  like  other  severe  inflam< 
mations.  Againirt  this,  however,  many  obJL-ctions  may  be  urged.  Suroe  o( 
them  arc  Iw-sed  \\\ton  what  b  known  a.t  to  tlve  a;tioh>gy  of  tlie  dixea:«e. 
"  Catching  cold  "  is  commonly  xnppoted  to  be  tlie  ])rin<:i|*al  exciting  caux 
of  pneumonia,  a»  it  tmdoubt^ly  is  of  pleurisy  and  of  bromrhiiis.  Ther« 
Ls  no  physician  who  cjinnol  recall  lo  his  memory  nunterom  instances  in  wliich 
patients  w-cre  altarked  immediately  after  getting  wet  through,  or  after  lying 
on  damp  graw,  or  aficr  some  other  v«rry  defmile  ex]>ostire  lo  cold ;  there 
being  no  doubt  as  to  the  {jart  played  by  such  circumtLinces  in  bringing  on 
the  illnew-  But  writers  who  nave  tabulated  their  cases,  with  ihcol)jc<t  o( 
determining  the  frequency  of  the  (^ration  nf  cold  a*  a  caune  of  the  disease, 
have  failed  to  trace  it  in  any  liut  a  comparatively  small  pn>[)onioii  of  ihcm. 
Among  105  cases  collected  by  Grtsolk,  45  were,  inderd,  siip(K«ed  lo  bfl 
due  (o  cold;  but  among  i$6  cases  of  Ziemswn's  only  10,  and  among  11  a 
ca.%esur  Gricsinger'sonly  4  could  be  cicarlv attributed  to  thiscjuiw.  (Thcsd 
figures  1  Ukc  from  JUrgcnscn's  article  in  Ziemsscn's"  Handbuch.")  Again, 
in  the  relations  of  pneumonia  and  of  bronchitis  respectively  to  differrnl 
climates  and  to  different  seasons  of  the  J^^^i  there  appear  lo  tie  certain 
differences  that  would  hardly  have  been  anticipated  on  the  view  that  the  two 
diseases  have  the  same  etiology.  Pneumonia  does  not,  like  bronchitis, 
inncaw  in  frciioeiicy  with  the  latitude,  from  the  equator  toward  the  ]>olrs. 
And  as  for  its  ocnirrencc  at  \-arioiis  seasons  of  the  year,  obse^^■alions  nuide 
at  Vienna  have  shown  that  whereas  in  that  city  the  prevalence  of  bronchitii 
reaches  its  maximum  in  March  and  then  gradually  declines  through  the  rest 
of  the  spring  and  summer,  the  prevalence  of  pneumonia  increases  steadily 
from  February  10  May,  after  which  it  falls  mpidly.  This  last  part  must  notn 
indeed,  be  taken  as  applying  to  other  places  besides  Vienna,  still  lees  to 
Eiirojie  gcnenilly;  for  JUr^cnscn  points  out  that  there  is  a  brood  diflereac4 
between  continental  and  insular  climates  as  regards  the  months  in  which 
piimimonia  is  most  apt  to  occur;  in  the  fornwr  it  is  between  March  and 
May,  in  the  latter  between  December  and  February,  Hut  if  the  rear 
be  divided  into  two  halves,  the  one  from  l>ccembcr  to  May,  the  other 
from  Jtine  to  November,  then  it  is  found  that  in  whatever  part  of  Europe, 
two-thirds  of  the  e.iscs  of  1  he  pneumonia  fall  intothcfiist  half,  one-third  into 
the  second.  Another  point  which  tends  to  confirm  the  opinion  that  pneu- 
monia is  not  gencrallv  directly  due  to  cold  is  that  sailors  and  others  whose 
occu)iations  expose  them  to  bad  weather  do  not  seem  especially  prot>c  ta 
be  attacked.  Again,  JUigenscn  maintains  that  the  disease  is  not  capable 
nf  being  set  up  by  local  injuries  to  the  chest,  wounds  of  the  lungs,  foreign 
bodies  in  the  bronchi,  or  any  like  causes.  Of  course,  he  docs  not  deny  that 
any  of  them  may  give  li^  to  inflammation  of  the  pulmonary  tissue,  but  his 
contention  U  that  this  has  not  thecharacters  of  true  "croupoui"  pneumonia. 
He  also  declares  that  it  is  imposuble  to  induce  that  aiTectton  expenmcntally 
in  animals.     .Sommcrbrodt  had  stated  that  be  saw  it  follow  the  injection  of 
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solution  of  percbloride  or  iron  into  die  air  pusn^cs;  jQrgensen  repealed 
the  experiment,  l>ui  mvs  ihai  Ok  tcsiilt  was  not  thcuuiie. 

DifTcrent  opinions  have  been  cxprrtsed  as  to  whc-iher  pneumonia  ijt  roore 
apt  to  occur  in  pcr>>ons  nho  arc  ntron^  and  healthy,  or  in  tho-sc  who  arc 
weak  and  delicate.  There  is  nu  dilTuulty  in  finding  instances  in  iiupixirt  of 
cither  view,  but  although  one  cannut  h<.'ip  being  profoundly  imcre-^ml  by 
the  cojcs  that  one  now  and  then  icvr-.  uf  vigorous  young  men  carried  sud- 
denly ofT  by  [hi&  disea^,  I  believe  thit  they  are,  after  all,  exceptions,  Jiir> 
geniicn  inM!>ls  on  its  frequency  In  prisoners,  and  in  thoie  who  are  worn  down 
by  wasting  nulodies,  such  as  cancer  or  diabetu.  It  is  met  with  at  all  ages 
and  in  both  sexes,  in  males  rather  iixire  uften  than  in  females. 

1  cannot  say  that  the  facts  above  staled  in  regard  to  the  tetiology  of 
pneuiDonL*  appear  to  me  to  go  ver^  fur  toward  disproving  the  common 
opinion  titat  it  ix  ex>ential]y  a  local  inflammatlun  accompanied  by  a  symp- 
lomatic  pyrexia.  Jiirgenxen,  however,  aitachei  inip»rtanr-e  to  them  as 
lending  to  show  that  it  property  belongs  to  the  group  of  tnfe<-'tive  diseases, 
and  iidue  to  a  spei^ific  cx<:iting  cauce.  His  chief  other  leiions  for  this  view 
are  (i )  that  throughout  ita  coune  there  i.i  no  con.ttanl  relalion  bclvreen  the 
local  and  the  febrile  symptoms,  and  (2)  that  its  counie  is  "  ty|jical."  Con- 
lagiotu  it  certainly  is  not,  but  indications  arc  not  altogether  wanting  of  it 
sometimes  larevaiiing  e|>ideroically.  Instanre*  have  been  recorded  of  its 
attacking  in  turn  dinerent  inmates  of  ihc  tame  hoii^,  and  in  certain  years 
it  hxc  Iveen  far  mure  frequent  than  usual. *^  Diit  the  same  thing*  mavbe 
sai<l  of  many  nther  affections,  such  u  jaundice,  the  local  character  uf  wnich 
remains  iindi«]>iilfd. 

The  truth  seems  to  tie  that  lhe<pie«tion  of  the  real  pathology  of  pnevimonta 
is  involved  in  ;i  much  wider  one,  to  which  at  present  no  |iuMlive  anitwer 
can  be  given.  We  have  seen,  in  ihe  chapter  on  Inll.immalion,  that  many 
modem  ohwrvers  believe  tliat  no  form  of  spr«idmg  tntlammnlion  i^  due 
merely  to  the  reaction  of  the  organism  iigainst  a  local  injury.  If  lhi«  be  the 
CMC.  some  spccilic  exciting  cjiu§c.  ^ui-h  as  Jiirgensen  asmmn  for  pnciimiinia, 
muDt  be  supposed  to  be  present  in  a  vast  number  of  other  inHammalur}' 
dbcascs.  I'rotiably  many  years  will  pass  before  the  true  relations  uf  all  of 
them  arc  fully  understood.  In  the  meaniiinc  it  would  not  be  really  advanc- 
ing in  the  tight  direction  to  detach  pneumonia  from  other  thoracic  affec- 
tions, with  swmcof  which  it  may  after  all  prove  10  be  closely  allied,  or 
to  force  it  into  a  close  relation  with  the  group  of  acute  spccilic  diseases 
W  now  understood,  from  which  it  certainly  differs  iu  many  important 
psrticiilars.t 

Ravrrtiue- — A  person  who  has  once  suffered  from  pneumonia  is 
aDeruard  more  likely  to  be  attacked  by  Ihe  disease  than  if  he  had  not 
already  had  il.  Instances  have  been  recorded  in  whith  it  has  recurred 
eight,  ten,  and  even  iweniy-cight  times.  Relapse)^  are  not  frequent,  if  by 
this  tcrni  we  understand  the  repetition  of  the  morbid  process  before  the 

Sticni  has  completely  recovered  from  a  former  aitatk  ;  when  such  a  thing 
ppcns  it  probably  ought  to  be  regarded  rather  a&  an  iudcpcndeiu  illncje, 
due  to  the  renew«]  operation  of  the  exciting  cause  upon  a  system  »ovr 

'The  man  detailed  ob«ctvUion*  that  lam  sciiiubled  wbh.  as  tcndinj;  to  citablisb 
ibc  efditrmlc  occurrence  of  pneumanU,  aic  thoac  reconlcd  in  >  vulume  |>ul>1ithe<1  in  1883. 
br  lUrgcniMi.  with  ni^sA  lathe  prevalence  of  the  diMoie  from  1S7JI0  iSSi.in  ih*  ttlltg« 
of  La«iu«,  near  Tillitniiea. 

t  (In  aJiiiilon  to  the  above  tigatnenls  In  favor  ot  ihe  ipedlic  non-tcautnaiic  chamcier 
oC  pDtanujnia. ike  diaoovcrjr  of  an  apparently  ptculiar  micracoccu  by  KricdlAnJcr  ("fVr^ 
lAne'i  AriMiv,"  vol.  %J)  mut  be  mcmiancd.  The  theory  wliich  JDrj^nacn  sdi-ooie*  waa 
held  by  Oppo)i«r,  and  In  ihlt  eountry  hat  often  been  put  tonh,anioii|!|  other*'  by  Sir  Atidlew 
□ark.  who  even  Risinlaint  thai  true  pnnimonia  ia  not  inflamnuuion  at  all.  Set,  oa  (ht*  aad 
■Mhct  poiBU,  Dr.  Sliirgea't  excellent  manosraph.— Ei>.] 
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exiutiGtnl  i>y  pyrexia.     Sometimes  the  same  part  of  the  luDg  U  affected  oi 
succmstre  occmiors,  K>melime>  not. 

'ni«  trtatrnftU  of  pneumonia  has  been  the  subject  of  more  ducateJon,  am 
of  grcnlrr  dilfi-nrnccs  of  uikiaion,  than  thai  of  almoM  any  other  dbeaute 
Foity   yiMn  3^0  it   was  the   nnJvcRtal   pnutii-e   10   bleed    freely  and    b 
adminisiirr  raloinel,  antimony,  and  o|Httm.    In  plate  of  thU  "  aniiptiloguik: ' 
nKthod  the  ailmJnUlralion  of  nine  or  brandy  in  brge  <iuantily  was  afierwan 
commonly  nit»|>(ed,  mainly  undi^r  the  influence  of  the  late  Dr.  Tudd,     Bu 
for  K'vrKil  yiMRi  [xt»t  the  eonvtcliun  hax  prevailed  that,  as  a  nite,  no  attivd 
intcrferenrc  with  the  n.tturil  rourse  of  the  disease  is  needed.*     The  jmliend 
must  l>c  kept  in  lied,  in  a  welt' ventilated  n>nm  at  an  e<]uali1e  lemperainreJ 
and  he  mn^t  not  lio  alldired  to  talk.     H)k  diet  should  coniiM  of  milk,  I'ecf 
tea  and  gnicl.     For mc<liciiK  it  is  generally  considered  Miflirient  lopfCMrhltd 
Stlinr«,  with  ipecacuanha  and  other  expectorants.     The  pain,  however,  whca 
it  IS  severe  and  interferus  with  the  freedom  of  the  breathing,  mii«  be  kepi 
under  conlnil ;  a  mustard  plaster  or  a  blister  will  sometime*  very  f|uickl^ 
relieve  it,  or  l:iiid.iniim  may  Itc  applied  cxtcnialty  upon  a  hot  flannel ;  or  M 
may  be  ncceoxaiy  to  nse  mor|ihia  hy[>odeTmtCBlly.      Slee]>,   loo,  must  Ix 
secured  by  chlond,  or  opitmi  or  moq>hia,  if  there  is  wakcfutncts,  btit  when 
lividity  and  other  signs  of  failure  of  the  re«.pimtvon  a{>f>cai,  much  caution  ii 
required  in  the  admmiKtraiion  of  such  lemedies.     If  indications  of  cardiac 
weakness  ^^how  thcmscUes,  siimiitnnts  should  be  given,  sometimes  in  bi^ 
quantiii(.-s.     hiticnts  advanced  in  years  commonly  need  brandy  from  (he 
Ycry  commencement  of  the  disease. 

Of  late,  however,  it  iiaf  been  asserted  by  sonw  German  physicians  that 
better  results  can  be  obtained  by  vigorous  antipyretic  treatment,  like  that 
which  has  b««n  dcscrihcd  in  the  chapter  on  enteric  fever.  At  Itasle  cold 
bath&  have  been  used  whenever  the  tcmpi-mliirc  rose  a  little  above  io>°  ; 
Jflrjrensen  advises  that  104"  Khoiild  be  the  point  at  which  the  baths  should 
be  systematicilly  employed,  for  jwrtcnt?  whoK  temperature  ranges  at  from 
tot"  to  103^  he  merely  orders  a  tepid  bath  in  the  morning,  was  lo  increase 
the  normal  remission  during  the  early  pari  of  the  d»y.  He  also  admini:MeT3 
quinine  in  do»e«  of  thirty  grains  at  miervalsof  forty-eight  hours.  The 
theoretical  basis  on  which  this  practice  is  made  to  rest  is  that  the  great 
danger  of  pneumonia  is  failure  of  the  heart  a«  the  result  of  the  combined 
action  of  pyrexia  nnd  of  disturbance  of  the  pulmonary  circulation  caused  by 
the  pneumonia.  In  proof  of  its  efficacy,  jUrgeoscn  adduces  a  tabulated 
sutement  of  the  fatal  cases  that  have  pccuried  tn  hb  practice,  showing  that 
scarcely  any  of  his  patients  died  except  such  as  had  some  dangerous  com- 
plication. 1'his  ob:ser^-er  makes  a  point  of  giving  wine  a&  a  stimulant  lu  tlie 
heart  before  each  cold  bath,  and  when  signs  of  cardiac  failure  appear  in  the 
course  of  the  disease  he  gives  alcohol  very  freely,  as  well  as  camphor  aikd 
musk. 

So  Ear  as  I  know,  tbe  antipyretic  treatment  of  poeumonia  has  not 
hitherto  been  tried,  on  a  large  scale  at  any  rate,  in  this  country.  I  have 
hitherto  felt  satisfied  with  the  results  of  the  usual  "expectant"  method, 
which  in  (he  large  majority  of  cases  certainly  eould  not  be  bettered. 

Cirrhosis  Of  TiiK  Lusc; — Chronic  PvEirMONiA. — The  Icrro  "cirrhi&is 
of  the  lung"  was  first  used  in  1S38,  by  Sir  Dominic  Corrigan,  for  an  aAeclion 
of  the  pulmonary  tissue  consisting  in  a  replacement  of  its  alveolar  siriKture 
by  a  fibroid  material,  histologically  anakigous  to  that  whidi  in  the  liver 
causes  the  disease  known  as  cirrhosis  of  that  or^an.  Unfortunately,  Ik»w- 
ever,  the  mere  presence  of  such  a  fibroid  material  in  the  lung  is  very  lar 
*  [Tiic  priiKipal  tharc  in  otd'Iinhinc;  thii  ttfom  in  pruiicc  <m  ■  loaii't  tuaii  of  obacrvs. 
tion  muil  d«  sUiibaWd  ta  lh«  klc  Dr.  lluglwi  Bensell,  of  EdiabuiKh, — Eu.] 
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m  being  chanu-trristic  of  any  one  morbid  procen.  When  I  rom«  to 
di«cuss  the  siilijcct  of  phihisis,  I  shall  cx|ire»  my  own  belief  that  in  nil  Iml 
an  inugnifk-anc  minorily  of  ca*«  what  ha*  of  laie  been  termed  "  fibroid 
)>hihitii«  "  is  nothing  but  an  advanrcd  Ma^,  or  a  ver)-  chronic  rorrn,  of  a 
disease  that  is  really  tubercular.  I  even  incline  to  the  opinion  that  thtt  is 
true  of  those  dcslrnclivc  affections  of  the  lung  which  arc  »ct  up  by  the 
inhalation  of  dust.  Siill,  there  can  be  no  doubt  that  exceptional  instances 
are  now  and  then  met  with,  to  which  such  nn  explanation  is  altogether  in- 
applicable. One  peculiarity  that  often  characierizc*  them  is  tli.it  whereas 
the  arhole  of  one  lung  may  be  shrunken  into  a  hard,  gray  mats,  showing  no 
trace  of  its  proper  straclurc,  the  opposite  lung  is  perfectly  free  from  any 
similar  morbid  process.  I  need  not  say  that  in  phthisis  long  before  one 
lung  is  completely  destroyed  the  other  always  becomes  involved  in  the 
disease.  Another  feature  is  thai  when  one  part  of  a  lung  is  afTccli-d  before 
the  rest  it  is  usually  the  lower  lobe.  I  have  notes  of  five  cases  which  were 
observed  in  the  post-morlcm  room  of  Guy's  Hospital,  and  in  each  of  which 
the  bases  of  both  lungs  were  found  to  have  undergone  cirrhosis.  In  not  a 
single  instance  was  there  any  indication  of  the  presence  of  tubercle,  nor  were 
any  caseotis  nodules  or  masses  present. 

The  fia/Megy  of  this  afTeciion  is  still  a  matter  of  uncertainty ;  possibly 
it  has  different  modes  of  origin  in  different  cases.  Sometimes  it  seems  to 
have  bcgtm  in  an  attack  of  pneumonia.  I^his  is  a  question  which  [  have 
already  touched  upon  at  p.  911.  where  I  cited  the  opinion  of  Dr.  Wilks  that 
"croupous"  inllammaiion  of  the  lung,  if  it  does  not  prove  fatal,  always 
undergoes  resolution,  and  nc^-cr  leads  to  a  chronic  form  of  consolidation  and 
induration  of  the  pulmonary  tissue.  But,  after  all,  the  evidence  on  which 
this  opinion  was  ba^ed  must  have  been  of  a  negative  kind,  consisting  in  the 
obKr\'aiton  of  a  number  of  eases,  in  none  of  which  such  a  result  was  noted. 
In  bo&piLiI  practice  it  can  obviously  happen  but  very  rarely  that  a  juticnt 
should  come  under  the  eye  of  the  «ame  phvNirian  during  an  aruie  illness, 
and  ajcain  many  months  or  even  years  afterwani,  when  a  chronic  affection 
of  the  lung  proves  fatal,  xo  a«  to  alTord  opportunity  for  exact  pathological 
invciligaiion.  However,  medical  literature  contains  so'eial  careTully 
Rcordnt  cmcs  in  which  the  origin  of  cirrhosis  in  pneumonia  appean  to  have 
been  clearly  established.  I  may  cite  Iwo  from  Dr.  li-istian'»  collection  of 
thirty  cases,  tabulated  in  vol.  ii  of  Reynotd^'  "  System."  One  is  a  case  of 
Charcot'^  The  patient,  a  man  aged  sixly-one,  wax  admitted  on  March 
joth,  1S50.  He  had  been  attacked  five  daj^  before  with  rigors  and  pain  in 
the  side,  and  had  ruKiy  sputa.  There  were  all  the  Nign.t  of  pneumonia 
affecting  the  whole  of  the  right  lung.  Thc»e  continued  with  but  little 
alteration  until  Win  death  on  July  19th.  -  .\t  the  autopsy  the  right  lung  was 
of  a  grayi'h-blue  color  on  sertion,  as  hard  as  rartilage,  shrxmken  lo  two- 
thiids  iw  natural  sixe,  and  envelo[«d  in  an  immensely  ihirkcned  fihrous 
mass.  The  other  was  recorded  by  Dr.  Mayne,  of  Dublin.  It  is  that  of  a 
man,  aged  fifty-four,  who  in  July,  1855,  aflcr  a  hanl  day's  work,  was  seiied 
with  rigon  and  all  the  symptoms  of  pleuro-pociimonia.  The  anjte  disease 
ibsided,  but  he   never  afterward   regained  his  health  and  i^trength.     In 

lotier,  1856,  he  wat  attacked  with  fresh  febrile  symptoms,  and  he  died  at 
the  end  of  the  year.  The  lung  on  post-mortem  examination  was  found 
affected  with  well-marked  cirrhosis.  Recently  Dilrr  has  recorded  in  a 
volume  |>ublished  by  Jilrgcnscn,  at  Tilbmgcn.  two  further  cuvt,  which 
occtiried  in  very  young  children,  but  in  each  of  which  the  primary  attack 
3|i|iean;d  to  Iw  one  of  croupous  pneumonia.  Probably  it  often  happens  that 
the  pneumonia  which  leads  lo  cirrhosif(,  instead  of  belonging  to  the  croupous 
fonn  of  il>e  disease,  is  rather  of  the  ratarrbal  form,  occurring  secondarily  to 
<le»  Of  lo  whooping-cough.     I  may  incidentally  observe  that  1  am  )nrlic- 
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uUrly  ditpowd  lo  nftt  to  this  cause  one  ranrly  of  the  alTectioii,  ia  vtMk. 
instead  oi  the  tu«ie  of  any  pan  of  the  lung  being  all  coavrnc^  ok  i 
Gbruus  Kutistaoci:,  it  b  nmrblcd  or  intersected  by  bandt  croanif 
another  k>  as  to  M>lit  it  up  into  areas  of  vanous  sik%  and  shapes, 
appearance,  which  is  not  uncommonly  seen  in  the  post-mortem 
known  to  (Knecai  any  clinical  si^ificance.  J  think  it  is  genenJlyl 
lo  iqiment  an  early  slagc  of  cirrhosis,  such  as  might  have  advi 
pnlicnl  lud  lived,  lo  total  destruction  of  the  pulmonary  texture.  Itaahl 
itccmcd  m  me  to  be  raibcr  a  residue,  or  relic,  complete  in  itself  of| 
fortm-T  actile  process. 

In  mo&i  cases  of  cirrhosis,  the  pleura  over  the  aiTected  part  of  tbcj 
is  adherent  to  tlie  parietal  layer,  and  the  two  together  forma  dm*e< 
mavs,  of  cartilaginous  hardness,  and  from  a  (jiuricr  of  an  inch  lo  aa  i 
thickness.  The  only  way  to  remove  the  lung  from  the  chest  at  the  i 
is  to  cut  it  out  with  the  knife.  There  is  also  a  similar  ihtckcninc 
pleural  layers  separating  the  different  lobe^  This  state  of  the 
membrane  has  led  to  the  notion  that  tlte  affection  may,  peTha|»,  have  I 
as  in  an  attack  of  pleurisy,  at>d  that  the  lung  substance  may  ham  boi 
invaded  from  the  surface.  But  1  am  mthcr  disponed  to  agree  with  D 
Wtbon  Fox  in  doubting  whether  it  it  possible  for  the  whole  uf  the  istcn 
of  a  luiifi  to  become  cirrhoied  in  such  a  manner  by  extension  alocf  t1 
interlobular  septa.  A  case  sliowing  how  easily  erroneous  com  lu»ioatmr  I 
drawn,  even  from  |>ost<mortem  ol  nerval  tons,  occurred  at  (iuy'a  HotjaUl  i 
1877.  A  man,  iwed  twenty-seven,  died  of  disease  of  the  leflMdeof  thccho 
with  a  history  of  having  had  inflammation  of  the  lungs  at  the  age  of  fifteci 
and  tome  thoracic  affeciion  even  before  iltat,  in  early  childluKxI.  Th(t<r « 
found  to. lie  a  localized  empyema  in  front,  and  the  pleura  eUealictr  w 
thickened  in  places  to  the  extent  of  an  inch.  The  lung  was  very  ' 
it*  tissue  was  generally  tieallhy,  except  that  it  was  intersccteo  I 
bands.  It  would  have  been  natural  to  infer  that  the  organ 
invaded  from  without.  Hut  the  apex  of  the  other  long  wa 
precisely  Ktmilar  way,  although  the  serous  membrane  covering  it^ 
normal  stnte. 

Dilatation  of  the  bronchial  tubes  in  the  afTcctcd  long  or  part  of 
is  present  in  most  ca^es  of  lirrhosis.  So  intimate,  indeed,  has  Ikvbi 
to  be  the  connection  between  these  two  morhid  conditions,  itial  JO 
(in  i^icmsien's  "  Handbuch  ")  discusses  them  together  in  the 
This,  however,  is  certainly  a  mistake.  As  I  have  already  remarked 
p.  900.  various  (orms  of  bronchiectasis  may  occur  without  there  beiaf  M 
change  in  the  pulmonary  liHue,  unless  it  is,  perhaps,  emphysema.  And 
DO  fewer  than  six  of  Dr.  Bastian's  thirty  cases  of  cirrhosis,  it  ts  est*** 
stated  that  the  tubes  were  of  the  natural  siie.  As  lo  the  rcblina  lietwti 
bronchial  dilatation  and  the  lung  alTcction,  when  tl>ey  cocxisl,  ihm  I 
differences  of  opinion.  Some  think  that  a  chronic  infUinmatory  pnxi 
may  start  from  the  tubes  and  lead  to  a  gradual  fibrous  tluckenisg  of  i 
alveolar  walls  nith  obliteration  of  their  cavities,  just  as  in  other  tato  I 
acute  gangrenous  pneununia  is  well  known  lo  spread  from  them.  Bmi  (I 
Tcry  definite  localiution  of  the  morbid  process,  the  complrtCBiw  uf  ti 
destruction  of  the  pulmonary  texture,  and  the  (act  that  the  plcnn  boMV 
so  greatly  thickened,  seem  to  me  to  fonu  strong  argamcsta  agaiiHi  ti 
view.  Ity  Corrigan  it  was  suggested  that  the  occurrcoce  of  tiroarhircuv 
was  secondary  to  the  cirrliotis ;  he  imagined  that  the  eooiractieo  of  t: 
adventitious  librous  materid  in  the  lung  dragged  upon  the  walk  of  tte  briN 
so  as  to  wideti  their  channels.  Dr.  Wtliion  Fox,  however,  Mcm  tn  » 
to  be  more  likely  to  be  right  tn  thinking  that  if  the  dilautioa  of  tl 
lubes  really  follows  the  lung  affection,  it  u  caused  by  the  cxpinton  lo« 
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n  cough,  exactly  as  it  is  in  Mhrr  circumstances ;  at  an  carljr  stage  of  the 
jiscav  it  is  r^ir  to  suppose  thai  all  thu  alTcctcd  ^inicturcs  may  be  wR  and 
yielding. 

On  the  vhole,  lam  disposed  to  conclude  that  there  is  but  little  pfoba- 
bilily  in  favor  of  cither  of  the  two  viewrs  that  would  refer  the  origin  of 
cirrhosis  lo  a  starting  point  beyond  the  waits  of  the  pulmonary  alveoli  them- 
selves. Many  of  those  cases  which  cannot  be  tmccd  definitely  to  an  ante- 
cedent acute  attack  of  lung  inllamniAtion,  mny,  after  all,  have  ari^rn  during 
an  illness  that  occurred  in  childhood,  *o  far  back  as  to  have  been  forgotten. 
And  it  wems  by  no  means  impossible  that  in  others  the  morbid  piDcess  may 
be  chronic  from  its  commeoceracni,  a  true  primary  chronic  pneumonia. 

In^iiientt. — Cirrhosis  seems  to  be  most  apt  to  occur  during  early  adult 
life  and  middle  age;  nearly  two-thirds  of  Dr.  Basnan's  cases  proved  fatal 
belwrecn  the  ages  of  fifteen  and  fony.  There  were  more  males  tlmn  feniales 
imong  the  ptticnis,  in  the  proportion  of  four  lo  one. 

^cM/ZfiitM.— Clinically  ihc  symptoms  of  cirrhosis  vary  according  to  its 
extent.  If  it  aflccts  only  a  small  portion  of  one  lung,  or  even  of  both  lungs, 
patient  becomes  a  chronic  pulmonary  invalid,  with  cough  and  dysjintcA; 
Jie  ex  I  Hxt  oration  u  purulent,  sometimes  stained  with  blood,  sometimes  diity 
'gray  ini;olor  and  offcniive;  the  fingers  become  clubbed  ;  and  there  is  more  or 
lesi  marked  emaciation.  The  physical  signs  are  those  of  consolidation  of  the 
pulmonary  tissue,  with  the  addition  of  mure  or  less  abundant  riles,  which 
may  be  eonsonaling  or  even  metallic  in  character.  Such  cases  ar»not  at  all 
uncommon  in  hospital  practice.  But  after  staying  a  certain  number  of 
weeks  in  the  ward,  the  end  is  that  the  patient  is  dischar);cd  itnbenefiied, 
or  at  be>t  with  some  relief  to  the  symptoms  fnmi  the  treatment  adopted.  In 
each  of  the  five  cases  of  cirrhosis  of  the  bases  of  both  Iuhks.  uhuvc  referred 
loas  having  been  observed  in  the  post-mortem  room  at  Guy's  H<js|iital.  the 
cauw  of  death  wad  either  ipiite  unconnected  with  the  pulmonary  alftYlion, 
or  eUe  it  was  an  attack  of  acute  pnctununia,  or  tardaceous  disease  of  the 
kidneys,  the  result  of  the  protracted  nu[>j>uration. 

Very  diffi^rent  is  the  rouric  nf  cirrhoxis  whi:n  it  involves  the  whole  of  one 
lung.  In  that  case  the  alTc-cted  «ide  of  the  chest  falls  in,  »o  that  it  mtanires 
in  each  direction  much  lewi  than  the  other  side.  There  is  often  consider.-ible 
difficulty  in  distinguishing  the  disease  from  a  mere  chronic  pleurisy  with 
retracii'm,  or  even  from  a  malignant  tumor  producing  n  like  rondilion. 
According  to  Dr.  \Val«he,  there  \»  not  in  cirrhosis  the  »me  degree  of  tuist- 
ing  of  the  nt«  on  their  axes  as  in  plcurwy,  nor  v.  the  shoulder  lowered  so 
auch,  nor  is  tht  inferior  angle  of  the  sc;i]>iila  tilled  so  far  outward.     Great 

sistance  in  Ihe  diagnosis  may  be  afforded  by  ihc  di-iroveryof  rales  on 
illation,  and  by  the  presence  of  an  alnindant  puntleni,  and  )ierha|>s 
DflTensive,  iputum.  From  malignant  lumor  cirrhosis  is  commonly  dis- 
ingiinhcd  by  the  state  of  the  mediastinum.  This,  in  the  disease  now  under 
Mnsider.it ion,  ix  dragged  out  to  the  furthest  possible  exlent.     If  the  right 

ig  n  citihosed,  the  heart  is  seen  iKMling  ai  the  right  nipple,  if  the  led, 
visible  pulsation  may  extend  upu-.iid  ne.irly  lo  the  lefi  clavicle-  In 
either  case  the  op|Ki»ile  lung  undergoes  .in  cut  feme  degree  of  enlargement,  so 
that  the  whole  sternal  region,  and  even  Ihe  space  beneath  the  costal  carti- 
lages on  the  affected  side,  becomes  resonant  on  ])e mission,  and  transmits  to 
the  stethoscope  a  loud  vesicular  murmur.  After  n  time,  however,  this  over- 
distended  and  perhaps  hypcrtrophied  lung  fails  to  carry  on  the  respiratory 
function  efficiently.  The  right  side  of  the  heart  l>ecomcs  dilated,  a  tricniisid 
regurgiLint  murmur  develops  itself  at  the  i-nsifoim  cartilage,  the  patient 
suffers  from  permanent  orthopnica,  the  liver  becomes  nulmcggcd,  and  .iscites 
and  ccdcraa  of  the  lower  limbs  set  in.  The  case,  in  fact,  assumes  nil  (he 
characters  of  one  of  heart  disease  with  dropsy,  and  so  terminates  fatally. 


. 


About  the  ttfalmemt  of  4:irrhoab  of  Ihe  lunf;,  all  that  need  l>c  sa;i 
for  titc  relief  of  the  different  ^yiniMonu  such  remedies  man  )>c  u^  i&  jr 
recommended  for  (he  like  flymptonii  in  other  doeases,  such  *s  phthisb  aiM 
bronchitis,  which  are  mure  commonly  met  with  in  practice. 

Gakorrhe  optkk  Lunr. — This  alTection,  to  which  allusions  hare  alread 
been  made,  fortni^  no  exception  to  a  statement  made  at  p.  75  with  ref;ar( 
to  KAOgTiMie  in  general,  namely,  that  the  ileath  of  any  |iart  uf  the  humai 
body  M  .ilvntys  either  the  remit  of  aa  interne  inflimmalicm,  or  el«e  of  ai 
injury  which,  if  a  little  Iru  severe,  would  have  let  up  inflamniaiiun,  but  whict 
by  its  violence  kills  the  tLuiies  outright  befiire  there  i$  time  for  iuflammalioi 
lo  occur. 

Of  (mlmonary  gangrrnc  without  antecedent  pneumonia  it  n-giild,  indeed 
be  difiicuit  to  find  <me<iuivor3l  examples.  Bat  in  the  fKMt-mortem  ro&a 
cases  arc  sometimes  ^wcn  in  which  there  has  been  rapid  and  extcn»iv( 
sloughing  of  a  portion  of  a  lung,  and  in  which  no  none  of  hejutized  ti»ai 
separaic:<  the  gangrenous  [wrt  from  that  which  is  healthy  or  merel 
OCdmalouA.  In  such  rases  the  fact  of  there  having  I>ecn  inHammatinn  ii^ 
at  any  rate,  unproven.  Generally,  hovre-ver,  the  toughing  mas*  lies  withii 
a  more  or  lest  broad  area  of  consolidated  Inng  substance,  of  which  it  hai 
evidently  at  one  lime  formed  a  part.  Should  the  discate  have  proved  fata 
at  an  early  stage,  the  one  may  slide  off  gradually  into  tite  other ;  shoul< 
it  have  rc«rhfd  a  more  advanced  stage,  there  may  be  a  well-marked  line  o 
demarcation,  or  extrusion  may  even  have  occurred,  with  the  formation  of  i 
cavity.  It  does  not  seem  to  me  that  it  is  in  accordance  with  actual  ex|^>e 
rieocc  in  the  dead  house  lo  distinguish  two  separate  forms  of  pulmonarji 
gangrene,  the  one  "circumscribed"  the  other  "diffuse,"  as  is  dune  b; 
almost  all  writers  from  the  time  of  Lacnnec,  who  was  the  first  to  rcrognin 
it  as  a  special  affection.  With  regard  to  the  anatomical  characters  o 
gangrene  of  the  lung,  tittle  more  need  be  said  thnn  that  the  divased  part  t 
of  a  dirty  greenish -brown  or  black  color,  and  so  soft  as  to  be  ■'omciimc 
almost  (iiffli)cnt.  It  is  often  horribly  fetid,  but  1  think  I  have  seen  case 
in  which  ibcrc  has  been  do  marked  odor,  probably  from  death  bavin 
occurr<xl  before  putrefaction  had  had  lime  lo  set  in.  MicnMCopicaily, 
believe  that  the  pulmonary  siriiclurc  is  sometimes  hardly  to  be  recogilizct 
the  alveolar  waits  having  broken  down  into  a  mere  granular  liiiris. 

As  1  h.ive  observed  at  p.  909  in  describing  the  disease,  which  is  from . 
clinical  point  of  view  the  chief  kind  of  pncmnonia,  and  which  is  almost  thi 
only  one  thai  can  be  regarded  as  a  definite  member  of  the  nosology 
Ibal  it  rarely  leads  to  gangrene,  except  io  very  old  and  feeble  pcrsoia 
in  drunkards,  and  in  those  who  arc  exhausted  by  some  other  acot 
or  chronic  malady,  as  (for  example)  by  diabetes.  But  I  can  recall  to  mini 
one  or  two  instances  in  which  what  had  appeared  lo  be  an  ordinary  atlacl 
of  "croupous"  inflammation  of  the  lungs  in  a  healthy  subject  has.  whci 
the  acute  stage  subsided,  been  followed  by  symptoms  which  seemed  t 
indicate  lliat  at  least  some  of  the  hepati/ed  tissues  had  undergone  slough 
ing.  Ur.  WaUhc  records  just  such  a  case — that  of  a  man  wlra  was  slowl 
recovering  from  an  attack  of  pneumonia  of  the  right  lower  lobe  whei 
hamopiysis  set  in,  and  was  followed  by  the  copious  expectoration  of  a  frothy 
intensely  fetid  fluid,  while  at  the  same  time  phj-sica!  signs  Itke  those  whie 
indicnte  the  formation  of  a  cavity  made  their  appearance.  Ultimately  thi 
patient  left  the  hospital  in  fair  general  health,  and  with  no  physical  sign 
except  such  as  commonly  denote  "hard  consolidation."  Another  [tutmonai 
disease,  in  the  courec  of  which  gangrene  may  occur,  is  phthisis.  Dr.  Wabh 
speaks  of  having  seen  some  six  cases  in  which  the  special  fetc»r  appcarc 
incidentally  iti  connection  with  tuberculous  vomicje  already  fotmcd.     To  on 
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lof  these  ctaes  I  shall  h«ve  occasion  to  refer  later  on.  Far  more  Trequenlly, 
L  nngrenc  of  tivc  litng  arises  out  of  an  infUmmalory  procestof  septic  character. 
L There  are  various  ways  in  which  such  a  procesa  nay  be  set  up.  Sometimes 
lit  is  by  direct  cxiensioo  from  ncighhoriog  pans,  as  when  an  ulcerating 
-cancerous  growth  in  the  oesophagus  nis  its  way  into  the  lung,  or  when 
'  perforation  occurs  from  a  suppurating  hydatid  or  simple  abscess  of  the 
liver,  or  from  an  abscess  starting  from  an  ulcer  of  the  stomach,  or  even  from 
a  putrescent  empyema.  Sometimes  the  infection  is  brought  by  the  blood 
vessels,  as  when  septic  emboli  become  lodged  in  branches  of  the  pulmonary 
artery,  having  been  derived  from  a  cerebral  sinus  diseased  as  the  result  of 
some  ear  aficction,  or  from  a  systemic  vein  in  the  neighborhood  of  a  part 
involved  in  an  "unhealthy"  inflammation,  or  even  from  the  right  side  of 
the  heart  in  a  case  of  ulcerative  endocarditis.  Almost  all  these  causes  of 
pulmonary  gangrene  will  be  found  mentioned  elsewhere.  In  yet  other  cases, 
the  di>n^e  starts  from  the  bronchial  lubes.  A  foreign  body,  as  a  piece 
of  bone  impactetl  in  one  of  the  bronchi,  is  very  apt  to  set  up  a  sloi^;hing 
pneumunia ;  or  it  may  even  be  caused  by  the  entrance  into  the  air  postages 
of  pulpy  or  liquid  food,  as  in  patients  who  have  chronic  brynKeal  disease,  or 
in  thonc  who  AK  loinatose  from  apoplexy,  or  in  lunatics  who  have  lo  be  fed 
by  force.  A  tike  rCMilt  may  be  produced  by  matters  from  ihc  Stomach 
drown  into  (he  \unRs  during  the  act  of  vomiting,  especially  in  peraont 
rendered  insensible  by  aiiic^thetics;  I  have  seen  death  brought  about  in 
this  way  in  cases  of  hernta  or  of  intestinal  obstruction,  in  which  there  had 
been  a  copious  di«;haTge  upward  of  the  contenu  of  the  small  intestine. 
Again,  putrid  inatcnaU  that  pass  into  the  air  iiassages  may  be  originally 
derived  from  the  mouth,  as  in  l-a.^es  of  gangrene  of  the  cheek  or  of  the 
lonsib,  of  diphtheria  of  the  fauces,  or  of  -lioughing  cancer  of  the  tongue ; 
Volkmann  ha«  even  suggested  that  Mtmelimef  vrvcrc  disease  of  the  ear  leads 
to  pulmonary  gangrene  as  the  result  of  the  dropping  of  morbid  secretions 
down  through  the  Eustachian  lubes  into  the  pharynx,  and  not  (as  is  more 
uwal)  through  the  occurrence  of  thrombosis  and  cnibolisin.  Lastly,  there 
are  cases  in  which  a  sloughing  pneumonia  is  due,  not  to  the  entrance  into 
the  bronchi  of  matiets  from  without,  but  to  the  decomposition  of  retained 
secretion  or  inilammaiory  exudation,  which  had  been  found  within  their 
channels.  I  shall  have  to  discuss  elsewhere  the  question  whether  thb  is 
not  the  real  cause  of  the  occurrence  of  gangrene  of  the  lung  in  patients 
affected  with  aneurism  of  the  aorta,  or  with  solid  mediastinal  tumor.  It 
certainly  is  so  in  those  who  have  bronchiectasis,  as  I  have  explained  in 
speakmg  of  "  fclid  bronchitis.*'     {Supta,  p.  90.) 

This  brings  mL-  to  a  que^ion  with  regard  to  which  even  the  most  recent 
writers  seem  to  me  to  have  failed  to  obtain  clear  views.  In  fetid  bronchitis, 
as  we  have  seen,  the  patient's  breath  and  his  expectoration  may  have  either 
the  true  odorof  g.ingrcne.  depeiidcni  upon  the  decomposition  of  dead  tissue, 
or  a  peculiar  nauseous,  acrid  odor,  which  is  sometimes  not  unlike  that  of 
fecal  matter,  and  whicli  appears  to  be  due  to  the  presence  in  it  of  free  fatty 
acids. 

In  the  latter  case  the  sputum  presents  the  fuither  peculiarity  of  sepa- 
rating into  three  layers,  in  ihe  lowest  of  which  arc  found  certain  masses, 
or  "plugs,"  consisting  of  exudation  that  had  accumulated  in  the  dilated 
tubes,  and  undergone  chemical  and  other  changes  there.  Now,  it  seems  to 
be  spumed  tktt  the  same  description  applies  also  to  other  forms  of  slough- 
ing  of  the  lung.  But  I  cannot  doubt  that  this  is  a  complete  mistake. 
Unless  there  isan  antecedent  bronchiectasis,  the  peculiar"  plugs"  cannot  ba 
fofflicd,  nor  is  there  any  reason  why  laity  acids  should  be  set  free.  And,  ai 
far  as  I  have  seen,  the  odor  in  all  other  cases  is  simply  that  of  gangrene — 
KD  indescribable  fetor,  but  one  which   is  always  of  the  same  character, 
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though  ii   virics  greatly  in   iniemilft  (King    Mtnctine*    onlr  i«l 
ccptiDlCt  aomciinies  co  ttrong  »  to  paiKin  the  whule  air  of  »  roou. 
rultf,  the  patient's  breath  has  the  name  Kitell  a.%  the  expecioraitoti, 
a rier  coughing.     And  it  now  and  then  hapjiem  that  the  btcath  b 
tcTttticnlljr  offensive  for  some  cUy«,  while  the   sptittim   renuint 
But  there  arc  a  good  nuny  catct  in  which,  during  life,  no  fetor  u  d 
able,  wbetlKT  in  the  breath  or  in  the  en|>ccioracion,  or  r»en  la 
prcKDce  of  gangrene  is  not  mnpccted  oniil  il  is  seen  at  the  Autofi^. 
(in  Zi«niiscn*s  "  Handbuch  "  f  accoontt  for  ihb  ^t  by  ManmiDg 
lulies  passing  from  the  sloughing  parts  arc  obstructed  by  •ccreiioik 
judging  from  my  own  experience  in  ihe  posi-monctn  room,  I  -"" 
that  Ihe  absence  of  fcior  before  death  occort  especially  io 
the  gangrene  is  acnte,  which  would  be  commonly  described  as 
the  "diffuse"  variety  of  ihe  affection,  and  in  which,  ibcrefofc,  it 
unlikely  that  obelruclion  of  tubes  should  be  pre^ent- 

Thc  feiid  spuium  of  gangrene  of  the  lung  is  commonly  of  a  d 
or  greenish  color,  sometimes  it  is  brown  or  almost  black,  from  the 
of  altered  blood.  The  microscope  doesnot  often  lead  to  thedeti 
of  recognisable  fragments  of  pulmonary  tissue,  althooch  i>»ch 
are  so  often  easily  to  be  found  in  ordinary-  caae»  of  [>hiliisii. 
hgemnpi)-sis  b  said  to  occur  comparatively  seldom  in  adults,  but 
in  children.  Fatal  hemorrhage  from  ihis  came,  due  to  the 
large  vessel,  b  an  event  of  great  rarity.  When  the  mrbre  of  the 
affected,  the  pulmoi^ary  pkura  umally  gives  way.  leading  to  the  for 
of  pneumothorax,  which  b  quickly  followed  by  seplir  pleiirtiy.  If 
should  hap{ien  to  be  local  closure  of  the  serous  cavity  by  adhcMoni,  it  n  <| 
that  a  ailKiitancous  erophyscma  may  develop  itself,  or  that  an  abwa^ai 
form,  which  may  open  externally  after  burrowing  to  a  grcnti 
di.<it.tnee.  Another  occasional  effect  of  the  presence  of  a  patrh 
in  the  lung  \%  said  to  be  the  dropping  of  putrid  matters  tniu  tube>  1 
to  other  i>nrls  of  the  orgnn,  so  as  to  net  up  sloiighmg  in  ihcni  ako. 
way.  according  to  Hertz,  it  often  ha|>]Kas  that  the  "dilTiuc"  Ibtmi 
affection  ansea  out  of  the  "  circumscribed  "  form. 

The  only  MmVd/  ligns  thai  can  be  Mid  to  belong  to  gangtvnc  at  1 
lung  are  such  as  serve  lo  indicnie  ilw  formatioft  of  a  caritv  m  iKe  Okm 
a  tpol  where  the  lisnie  previously  was  either  heilihjr  ur  si!  'oUdM 

But  it  can  be  only  in  very  rare  cases  ihat  such  signs  ai.  ,  driaiH 
nudeout.  Thcywoiild.of  courae,  incliidecavcmousorani[ 'i  r  c  tmiikia 
consonaling  or  even  metallic  r&les,  and  loud  bronchophony.  It  i^tamti 
to  remember  lhat  where  there  is  a  po«nbihty  of  the  pramtce  uf  patbiii 
the  mere  detection  of  a  cavity  proves  nothing  as  to  the  exact  teat 
sloughing  [frocest,  unless  it  b  known  thai  no  vomica  existed  at  i' 
spot  before  the  fetid  cxprcCoraiion  began. 

The  general  tymfiorHs  ih.it  accompany  gangrene  of  the  lung  vt 
<rery  severe,  but  il  docs  not  teem  to  me  lhat  they  jmini  to  the  , 
Ihis  affection  so  dehnitely  as  might  be  supposed  from  the  statemcats 
by  most  writers  on  the  subject.     Il  is  said,  lor  eaample,  that  the  ~ 
small,  feeble,  and  very  frequent,  and  thai  the  pyrexia  t|uickly 
an   adynamic   form,   with   great  i>rosiration  of    the   vital  powvta. 
absorption  of  putrid  matters  into  ihe  blood  from  the  lungstiotild 
such  result}  is,  indeed,  to  be  expected,  bui  when  the  characteri 
absent,  it  stirely  is  not  possible  for  any  one,  from  the  intenulf  of 
symptom  alone,  to  surpect  that  sloughing  of  the  lung  b  laliiBg 
pneumonia,  the  patient  commonly  falls  into  a  stmib^  cooditioo 
even  when  the  affection  has  noi  advanced  beyond  the  stage  of  gny  bcFi 
aaiion.     And  of  many  other  diseases  that  may  lead  to  the  oci 
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pnlTDOnary  gangrene,  the  same  ihing  may  be  said  apart  altogether  from 
ihcir  being  ever  attended  with  any  lung  complintion.  Nor  doe*  it  apiienr 
to  me  that  when  the  sloughing  part  is  very  limited  in  extent,  the  nature  ot  the 
morbid  process  it  commonly  (o  be  inferred  from  (he  £u:t  that  theconstilU' 
lional  symptonu  are  disproporlionately  severe.  The  truth  rather  is  thai  in 
such  cases  the  patientS  general  condition  oficn  remains  Tor  several  weeks 
much  Iwtter  than  might  nave  been  anticipated.  Hertz,  indeed,  speaks  of 
anorexia  and  gutric  di.iurder,  and  even  diarrhcea,  as  being  cau^^d  by  (he 
swalluwing  uf  itonie  of  the  oflensive  material  expectorated  from  the  lung, 
'  bat  I  »ui>]>ect  that  ihb  would  be  rather  difl!i<:ult  of  proof. 

It  is  only  when  the  gangrene  is  limited  to  a  small  part  of  the  lung  that 
recovery  i.i  jKniuble.  How  minute  a  slough  may  cause  fetor  is  well  thown 
by  one  of  the  cases  of  phthisis  complicated  with  gangrene  obserred  by  Dr. 
Walahe;  in  that  instance  the  expectoration  of  a  pea-like  maa«  brought  the 
fetor  to  an  end.  Unfortunately,  he  does  not  say  for  how  long  a  (ime  it  hod 
been  preNent.  When  a  case  of  cangrcne  is  about  to  end  favorably,  the 
separation  of  the  dead  li-vae  is  ooubtless  followed  by  the  forination  of  a 
hning  membrane  to  the  cavity  left  by  it,  and,  perhaja,  this  may  ultimately 
shnnk  and  l)e4:ome  converted  into  a  fibrous  cicatrix. 

In  the  ireatmtitt  of  pulmonary  gangrene  it  ti  an  important  point  to 
diminish  the  fctur  ax  far  as  poauble,  and  (his  applies  also  to  c^w^  of  fetid 
bfonchids  the  treatment  of  wnich  affection  1  left  over  from  the  \aA  chapter, 
to  be  dealt  with  now.  The  most  effectual  means  of  attaining  the  object 
ainxd  a(  is  by  inhabiions  of  oil  of  turpentine,  carbolic  arid,  oleum  tadmum, 
or  cncalyptol.  Tuqientine  inhalations  were,  1  believe,  fimt  used  by  Skoda 
about  thirty  years  iig<}.  Hiit  plan  was  to  pour  a  teaapoonful  or  two  of 
oil  of  turi»eniine  upon  the  surface  of  some  boiling  water,  and  (o  let  the 
psiient  draw  the  vapor  into  the  tung>i.  A  much  better  method  is  to  use  a 
Sicgcl's  spray  ap)>ara(us.  so  as  to  atomiie  a  liquid  containing  from  five  to 
two  parts  of  carbolic  acid  in  too  ]>arts  of  water  or  of  a  solution  of  common 
salt.  The  inhalations  may  be  repeated  (wo  or  three  times  a  day.  Care 
must  be  taken  (hat  there  is  not  enough  absorbed  to  set  up  headache  or 
giddiness,  or  to  give  the  urine  a  brown  or  black  color.  The  oUutn  caJinum, 
or  the  cucalvptol,  may  be  directly  inspired  from  a  sponge  pbccd  in  an  "  ori- 
nasal respirator."  The  effect  of  such  inhalations  is  soiaetimes  very  striking, 
especially  in  cases  of  fetid  bronchitis. 

It  is  necdicn  to  say  that  the  strength  of  (he  patient  must  be  maintained 
by  good  and  abuodant  food,  that  the  administration  of  stimulants  in  large 
doses  b  sometimes  nece<fiary,  and  (ha(  ammonia,  camphor,  ether,  quinine, 
and  the  tincture  of  pcrchloridc  of  iron,  may  each  in  turn  do  good  service. 


PleurUy  or  pleuriiis  was  rnentioncd  by  Hippocrates,  and  wax  detcribe 
by  other  ancieni  Greek  wtilcrs,  who  undoubtedly  were  referring  lo  caa 
of  the  Mtme  disease  to  whiih  wc  now  ap|ily  that  name.  Neverthelca 
it  ix  nnly  during  the  present  century  that  its  real  nature  ha«  been  known- 
an  inflammation  of  ilic  two  surfaces  of  the  serous  membrane  whiih  lint 
ihc  »|ace  siiriounding  the  lunft.  white  that  organ  itself  is  unaffected,  unle 
pneumonia  is  also  preMDl.  For,  until  percuviion  and  auKCtiltaCion  wer 
discovered,  there  was  no  possibility  of  drawing  valid  distincliotu  betwce 
the  two  <liM.-a.->es  in  clinical  practice. 

Anatomically,  inflammation  of  the  pteiita  resemble*  the  inflammation 
of  other  serous  membranes  very  closely.  The  earliot  morbtd  ap|>c.irancc  i 
generally  laid  to  be  an  injection  of  llie  smaller  bltKxI  vessels  an<l  ]>erhaps  ih 
formalion  of  ecehyn>ose&,  and  no  doubt  hyfiemmia  is  really  ]>mmt  at  th 
commencement  of  very  set'cre  pleiitiAy.  but,  as  a  matter  of  fact,  one  ofia 
find)^  ]iai<'hes  of  recent  lymph  njiun  the  surface  of  a  hmg  without  an 
reddening,  when  an  inflammation  of  no  great  intetiMty  has  »ct  in  short) 
before  death,  in  a  patient  sulfering  from  some  other  disease;  And  eccbymost 
by  themselves  indicate,  not  an  early  sC^c  of  pleurUy,  but  either  that  thcc 
has  liccn  obstruction  of  some  jiart  of  the  air  iiassiiges,  causing  a  grea 
impediment  to  the  entrance  of  air  into  the  long,  or  else  that  thery  has  Iwei 
seiiticicmic  or  pyaimic  infection  of  the  blood.  In  many  instances  th 
effusion  of  lymph  upon  the  op[)u»ed  surfaces  of  the  wnnis  membrane  occui 
only  at  the  very  commencement  of  an  atl.v  k  of  pleuriiy,  of  which  it  may  b 
ittid  to  coniiitiite  a  "plastic  stage"  or  "iJcriod."  Htit  in  others  it  form 
the  whole  of  the  disease.  The  case  is  tlien  siid  lo  he  one  of  Jry  pleurisy 
When  the  in  Ham  mat  ion  afterward  subsides,  the  morbid  nnicrial  somt 
limes  undergoes  <:oinplete  absorption,  leaving  the  ]>lcura  in  its  natun 
condition,  or  slightly  dull  and  opai|ue.  I)ut  very  often  the  two  surfiu:* 
have  in  the  meantime  adhered  together,  and  remain  hcDceforlh  connccto 
by  sejiaiate  bands  or  by  a  uniform  layer  formeil  of  connective  or  fit»oi 
liwuc,  which  may  have  a  free  su|>ply  of  blood  vciscls. 

Signs  of  Dry  Pleurisy. — There  is  an  ausctiltstory*  sign  which,  when  it  c« 
be  heard,  is  of  itself  almost  conchisive  as  to  the  presence  of  lymph.  Th 
is  ihc  "  friction  sound  "  or  "  pleuritic  rtib,"  due  to  the  movement  upon  on 
another  of  the  two  roughened  serous  siirUces.  One  cannot  but  be  intcrcslc 
to  know  that  Hippocrates  described  the  plctim  as  "  creaking  like  leather,' 
for  such  a  phrase  is  oHen  exactly  applicable  to  the  sound  which  is  convcj'ei 
to  the  ear  by  the  stethoncope.  Vet  1.3cnnec,  though  he  must  have  ofie 
heard  this  sound,  failed  to  understand  its  meaning,  and  left  to  Rcynau 
the  credit  of  rightly  iiiti-rprcting  il.  Laeonec's  idea  almul  it  was  that 
indicated  emph)-H.-ma,  especially  what  he  described  as  interlobular  cmphy 
sema.  .'Vnd  ue  shall  presently  sec  that  there  are  still  some  ob>cr%cTs  wh 
think  that  a  precisely  similar  sound  may  sutDciiuacs  be  due  to  (hat  cause 

i»28 


THE  TLEURITIC  ROB. 


929 


m,  to  roilinry  tuberculosis  of  the  pulmonary  surfiice.  On  the  other 
(].  Dr.  Walshe  has  expressed  the  opinion  that  a  friciion  sound  of  ihe 
marked  character  tnay  be  heard  when  there  is  no  lymph  whal- 
er, if  the  iteroux  membrane  is  rough  from  "simple  i-ascularity, "  But  this 
candusion  appean  to  mc  lo  be  hardly  narranied  by  ihc  case  from  uhich  he 
drew  it.  Tliat  tarf  was  one  in  which  death  occurred  siwccn  days  after  a 
b  had  been  heard,  whereupon  Suid  was  found  in  the  pleural  spate,  but  no 
ic  exudaliun.  But  how  is  one  to  know  that  lymph  may  not  liave 
previously,  and  have  undergone  disintegration,  or  absorption  bjr 
ocyiea  ? 
It  i-i  dilficiilt  to  deicrihe  in  words  the  characters  of  a  pUuritie  mb :  one 
must  hear  it  to  appreciate  them.  But  1  may  say  that  in  iu  most  typicjil 
form  it  toniist*  of  an  irrei^ular  succe^ion  of  short,  harsh  soiin<l»,  which  girc 
one  exactly  the  impremion  of  something  catching  or  dragging  against  an 
obstrtK-tion  and  then  slipping,  but  only  to  catch  or  drag  onc«  more.  The 
mtieni  himself  is  often  ruu-tcious  of  a  rough  grating  sensation  each  time  he 
breathen;  and  one  may  be  able  to/t-c/the  rub  quite  plainly  by  placing  one's 
hand  over  the  alTeited  |nrl  uf  his  chest.  Sometimes  a  rub  a(:com|ianies 
Itolh  inspiration  and  expiration.  Sometimes  it  is  to  be  detected  only  at 
k^be  very  end  of  a  deep  iiu])iTation,  when  (he  lungs  are  just  becoming 
^^Bpoiided  to  the  grealent  puuible  degree.  It  may  be  heard  within  twelve 
^^pourtof  the  commencement  of  the  disease,  and  in  casesofdry  jileuri^y  it  may 
^^^eniat  for  da)-i  or  even  weeks  with  but  little  alteration.  But  it  much  more 
oOeii  dbuippeart  after  a  »liort  lime,  because  fluid  effusion  is  formed  whii.h 
keeps  the  two  Mirfaces  a|iart.  Or,  if  the  inflammation  should  be  spreading, 
it  may,  after  it  box  ceased  to  be  audible  at  one  spot,  be  for  the  fir«t  lime 
discoverable  at  another.  A  rub  is  not  often  present  over  a  targe  area  at 
onee.  The  part  of  the  chest  at  whii:h  one  is  must  likely  to  hear  it  is  in 
Ihe  axilla,  ot  below  the  nipple,  or  round  to  the  back  lieluw  the  scapula.  The 
nuon  is  not  only  that  pleurisy  more  freiiueiuly  affects  Ihc  suMacc  of  the 
lower  lobe  than  of  the  upper,  but  also  that  the  descent  of  the  diaphragm 
cAttsesan  actual  movemcni  of  Ihc  pulmonary  upon  the  costal  pleura,  which 
is  wanting  elsewhere.  Somclimes,  however,  a  nib  can  be  heard  over  the 
from  as  high  as  the  clavicle.  In  M>me  ^3.^es,  I  believe,  a  sound  which  is 
really  due  to  pleural  frictiua  j>qs»csscs  character*  so  indefinite  that  one 
cannot  distinguish  it  from  moist  or  dry  sounds  seated  in  Ihc  bronchial 
tubes.  I'his  has  long  been  taught  at  Guy's  Hoipilal.  In  his  well- 
known  paper  on  the  "  difficulties  and  t'altaties  atieiiding'1'hysica)  Diag- 
nosis," Addison  cited  a  catc  of  Dr.  Harlow's,  in  which  lymph  upon  ihc 
adjacent  surfaces  of  the  liver  and  uf  the  parietal  peritoneum  caused  a 
"crepitiK,  which  closely  resembled  a  mucous  rattle"  f  Collected  Works," 
p.  87).  It  is  hardly  possible  to  obtain  ixjsitive  proof  of  the  fact,  so  far  as 
regards  the  pleura  itself,  bcc  lusc,  even  if  an  autojny  shovra  lymph  upon  iltai 
KfoiK  membrane,  one  cannot  be  ijuite  certain  that  an  adjacent  tube  may 
not  during  life  have  contained  fluid  secretion. 

'I'he  only  other  physical  signs  of  the  plastic  stage  of  pleurisy  arc  t  certain 
degree  of  impairment  of  movement  of  the  alTcclcd  side  of  the  chest  and  a 
^rresponding  cnfcebkmenc  of  the  respiratory  murmur. 

Stjpii  (^PUuritie  Effuiian. — [n  most  cases  of  pleurisy,  however,  liquid 
is  effused  into  Ihe  serous  cavity,  often  in  large  quantity  and  with 
great  rapidity.  Two  or  three  quarts  arc  not  uncommonly  found,  and 
Watson  ciies  a  case  in  which  Crampton,  of  Dublin,  drew  olT  from  Ibe 
left  pletira  as  much  as  fourteen  imperial  pints.  The  liquid  is  some- 
times Iranslucent  and  of  a  yellowish  color,  perhaps  conuining  shreds 
Dd  floating  masses  of  fibrin.  It  has  then  an  alkaline  reaction;  aocord- 
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ing  lo  FrantMl,  who  writes  on  pleurisy  in  Ziemsscn's  "  H>r.,tl« 

si)c<:ifu:  gravity  may  vary  within  wide  limiu,  from  t.005  to  t 

other  iiuianccA  it  is  more  or  lesi  opaque,  and  on  uantlinK  ;.....  .^ 

layer  of  grceniiih-yellow  pus.  Or  it  may  be  altogether  iHirutent,  tn  «U 
case  its  reaclion  to  test  pajier  is  acid.  This  constitute*  what  ntcraed 
empyema.*  A»  a  nile,  no  doubt,  the  formation  of  (u*  in  the  |ilruial  cw 
is  a  gradiial  [irtxets,  the  liquid  being  at  (ir&l  sctkik  or  acro-^ 
becominf;  mote  and  more  opaque  as  the  kutocytcn  in  it  increase 
And  in  such  catcs  both  tlie  jorietal  and  the  pdlmoiurr  nirfikcca^ 
remain  roaied  with  more  or  lesb  thick  layers  of  fil>fin.  But  I 
when  the  intiimmaiion  is  from  the  very  tin>t  of  an  c\' 
character — as,  ior  instance,  when  it  is  set  up  by  lh«  entrj. 
tcr  from  withoul— a  primary  suppuration  may  OL(.iir  and  tUt  (crww, 
branc  iiH-lf  may  remain  as  smooth  and  shining  as  dues  the  iicriiooeum^ 
similar  cinu  nisi  an  ires. 

Somriimei>  a  pleuritic  cfltuion  is  of  a  deep  brown  or  purple 
admixture  of  liluod.  This  may  be  due  to  the  fact  that  the  [utial 
BCorhulus;  or  it  may  dcjiend  upon  the  |>re!>cnie  of  tulK-rr  li:ri  in  tbcari 
tncmbianc.  Actordmg  to  Fianizel,  "a  hemorrhi^ic  tul>cn:ular  i^eurii^ 
is  less  rare  in  jicrMjnx  advancvd  in  years  than  in  thoMr  whu  are  yiaMfi 
but  the  only  example  of  it  that  I  have  met  was  in  a  man,  aged  thiny'fl 
The  writer  to  whom  1  have  jutt  rcferTe<l  al«o  htnia  at  casca,  roca{«n 
with  hemorrhagic  pachymeninfjiti.i,  in  which,  after  conncciiv-e  imoc  i 
already  been  formed  as  the  result  of  a  pleurisy,  frrah  iiifliiaanii 
is  lighted  up  attended  with  extravasation  of  bloud ;  but  be  doti  \ 
say  that  he  ha<  actually  met  with  such  as  instance.  Nitt  lotig  | 
I  removed  a  quarter  of  a  pint  of  liquid  of  a  dark-brown  rolor  fit 
a  patient  who  lud  pivurisy  as  a  sequela  of  scarlet  fever.  He  npa 
rcco^-eted. 

Liquid  plcuiittc  effusion  usually  gravit.tie^  into  the  mnvi  de{«Hfi 
piirl  of  the  serous  cavity,  whatever  may  havr  been  its  stariinj;  |>ou)l. 
at  the  comnM^iceinenl  of  the  disease,  lymph  may  have  iiivered  the  In 
side  of  the  lung,  but  when  scrum  or  seto-puruleni  Huid  in  [MNim) 
btls  into  the  back  and  lower  pan  of  the  chest  if  the  {kinrnt  u  m 
acciimulaies  above  the  diaphragm  if  he  is  init  recumbent.  But 
is  liublc  to  exceptions,  when  portions  of  the  lung  have  previously 
fixed  to  the  chest  wall  as  the  result  of  a  former  atiai.k  of  plini'<»  <<rj 
by  the  rapid  development  of  adhesions  at  the  comnM-rM  ni>eii: 
which  is  still  ill  progress.  Thus  a  considerable  quantity  ui  ..-,. 
accumulate  somewhere  toward  the  upper  |<an  of  the  pleural  »ac,  ot 
the  lung  and  the  pericardium,  or  between  two  lobes  uf  the  lung 
without  there  being  any  in  tl>e  usual  position  at  the  base.  And  eves  *l 
tlie  whole  of  the  serous  nKmbraoe  is  aiTetted,  the  seat  of  a  «etu«B 
purulent  effusion  may  be  more  or  less  iriegiilarly  drcunu>;nbed.  Bdwi 
1873  '"^  1376,  1  saw  four  instances  of  this  in  the  pou-tDottra  rM 
In  one  case,  there  was  a  bnwd  adhesion  to  the  lateral  region  of  < 
cheit  and  another  to  the  diaphragm,  so  that  the  Itijiiid  Cited  Uk  <f) 
purl  of  the  pleural  cavity  while  cicplunt  lunft  tissue  saill  exMed  u  I 
lower  pan.  In  another  case,  thete  was  liquid  at  the  luie  behind,  a 
also  above  the  root  of  the  lung,  with  an  intervening  cone  where  ilicja 

*  la  Eni^uiil  tbe  mesoing  Uiich«<l  la  iW  w«td  rmifrfrat  b.  I  l*Jir*«.  alwafs  | 
■  collMliiMi  of  pa*  in  the  pIsunU  cavity.     Bm  on  lb*  Conriamt.  I»  ipitc  af  1 
«ollr<tt<NM  of  Mroin  fluid,  and  ev«a  of  IihmnI,  are  ioclwlcil  nailn  thv  «Mt  1 
and  Rdhin'*  ■*  Dldkinaiy  ").     li  1u*  aba  tmo  ued  u  a  qrMmjm  for  Ihooi 
when  ibe  fm  ncapc*  ihrMgti  ■»  tnincMUl  i[tue,  mhI  biMtobckt  ooiwMfclfeal 
tmfjan*  nttrmtalu  Vk  (akl  to  aiiK. 
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mc  (ircniy  adherent.  But  I  think  tlul  the  limitation  of  pleuriti<'  efTuiion 
by  adhvsionfi  i%  teldom  so  complete  a*  lo  Icjid  to  the  Tormation  of  two  or 
route  collecltons  of  fluid  entirely  cut  off  from  one  another  ;  generally  speak- 
ing, they  communiiale  fri-cly,  as  can  be  shown  at  an  auiupsy  by  }ia»ing  a 
bent  prolie  bchmd  the  bai)d«  of  adhi>sion  from  sjucc  to  space. 

A  nece^isary  consequence  of  the  prepuce  of  liquid  in  the  pleural  sac  b 
lh.it  the  lung  becomes  reduced  in  si^c.  It  is  common  lo  s|M:ak  of  the 
orgitn  afi  l)eing  iom^tt$td  by  effusion,  but  this  is  a  very  in.ideqiialc  way 
of  slating  the  case,  as  must  now  be  shown.  ICvcry  p!i)'Sio]ogisl  will  admit 
that  the  elasticity  of  the  pulraonaiy  tissue  must  lc;id  il  ^l  once  to  recede 
■5  soon  as  there  is  anything  lo  take  its  pUce,  until  it  hnx  become  collapsed 
to  at  Kmsi  the  same  extent  as  wheo  air  is  admitted  into  the  serous  caviiy 
after  death.  But.  further,  Lichtheim  has  proved  by  certain  cxijeiimcnU, 
to  which  I  have  referred  ivhcnsi>eakii)g  of  bronchitis,  thai  the  elasticity  of 
the  lung  does  not  become  exhausted  until  the  alveoli  arc  completely  cmplied 
of  all  their  gaseous  contents.  The  rc-ison  why  a  lung  is  not  rendered  alto- 
gt'thcr  airless  when  the  pleural  sac  b  bid  open  in  the  dead  body  seems  to  be 
mainly  that  the  walls  of  the  lubes  presently  fall  logcther  and  offer  a  resist- 
ance lo  the  further  escape  of  air,  which  the  elasticity  of  the  pulmonary  tb&ue 
is  un.ible  to  overcome.  And  during  lift-  an  additional  force  is  in  ogicration  to 
empiy  the  alveoli  of  air,  namely,  jbsurpiion  by  the  blood  current  circulat- 
ing in  their  walls.  Conwquenily  it  is  incorrect  to  say  that  a  lung  under- 
goes compression  by  pleural  fluid  until  it  is  absolutely  aiiless,  only  ;  beyond 
this  pomt  it  undoubtedly  may  Iwcome  (.ompressed  until  all  the  blood  is  driven 
out  of  Its  substance.  1  think  it  is  advisable  to  mark  this  distinction  by 
separate  names,  and  a  lung  which  is  bloodless  as  well  as  airless  may  be 
said  to  be  fiirnifiai,  whereais  a  lung  which  is  merely  airless  may  be  spoken 
of  as  t^iapied.  Both  terms  have  long  been  in  use,  bui  not  with  the  precise 
shades  of  meaning  here  a.-e>>igned  to  them.  A  urnified  lung  li;u  a  very 
peculiar  appearance  ;  it  hiu  a  kind  of  slaty-gray  color  and  is  bm  descril>ed 
as  being  mo um:  colored.  iLs  cut  xuiface  Li  smooth,  very  hard,  and  dry, 
showing  the  flattened  orifices  of  air  tube«  and  vessels  cloiely  packed  one 
against  another.  Sometimes,  however,  the  bronchial  lubes  in  it  contain 
pitt,  and  if  in  Milmance  should  hap|ien  to  be  alTecied  with  pneumonia  or 
oedema,  its  rhatoctcrs  arc  ne>ce»arily  modified.  Tlie  position  occupied  by 
a  lung  entirely  compressed  by  liquid  effuAion  b,  as  a  rule,  determined  by 
its  root ;  it  beiomvs  flattened  against  Che  mediastinum  and  backward  toward 
the  spine,  and  tf  covered  by  a  mast  of  false  inembrancs  its  very  prcMnce 
may  \x  altogether  overlooked.  I  believe  that  the  notion  of  patients  living 
on  after  having  "enlircly  losl  one  lung,"  which  is  now  sooften  applied  lo 
those  who  have  phthisis,  had  its  origin  in  aiilopi.tes  made  in  canA  of  pleurisy 
of  long  standing.  But  when  ihe  organ  has  previously  been  firmly  nxed  by 
sdhcsiviu,  it  cannot  thus  be  driven  inward,  and  it  may  lie  in  the  summit 
of  tlw  pleural  space  or  be  irregularly  pushed  to  one  side  or  even  down- 
ward. The  most  common  deviaiion  from  ihc  rule  t-s  doubtlest,  when  the 
upjier  jurt  of  the  lung  is  affected  wiih  tubercular  divease,  and  there  b 
conMquently  a  solid  mass  occupying  a  corresponding  extent  of  the  pleural 
caviiy. 

When  jUvuml  effusion  is  insufficient  in  qtianlily  to  raute  the  lung,  as  a 
whole,  to  become  empty  of  air,  and  when,  therefore,  comprtstien  of  the  organ 
is  a  long  way  from  having  begun,  the  effect  on  ihe  pulmonary  ti-tsue  is  very 
different  from  what  is  generally  supposed.  1  think  that  every  one  would 
aniieipaie  that  the  elasticity  of  the  organ  would  lend  to  a  gradu.il  and 
uniform  shrinking  of  iis  substance,  so  that  all  patt*  of  It  should  contain 
lest  air  than  before,  without  any  pan  becoming  com[dclely  airlos.  But  the 
exact  contrary  b,  in  fact,  the  case.     Dr.  Moxon  long  ago  poiDted  out  to  me. 
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when  he  v»f.  Demonstrator  of  Pilbotogy  xt  Gay*«  Hot (rital,  thai  itte 
of  OTD  a  H-w  ounces  of  liquid  in  any  )>art  or  the  pleural  ravity  cam 
collajsc  of  ili^  pulmonary  tivuic  which  ought  to  occupy  thai  tfact.  1 
niKc  repeatedly  verified  hit  obtervaiion  ;  and  Cohnheitn,  at  |i.  loool  «tt 
ii  of  his  "  Vorlcsungen, "  maks  ii  im'citcly  similar  Maiiment.  Oee  ode 
sen  a.  snail,  tiiangubr  area  of  coHairted  lung  lubctance  at  the  pooiniot  ni 
ferior  corner  of  the  organ  or  a  thin  xttip  ol  it  running  up  alnng  it>  ^muat 
margin.  Nay,  a  mere  enbrgrmcni  of  the  lieart.  without  there  betn(a> 
pleural  effusion,  may  give  n><-  lo  >  omplele  airlrtxnns  of  (he  inner  nfu 
of  the  left  lung  ;  and  diKicnl'ion  oi  thrabdomrn,  ihnnting  up  the  dtinbi^ 
may  cause  a  simibr  aiTcction  of  ihe  mfertor  nirface  i-ilhr^on  oneMOroi 
both.  The  csplanaiion  of  these  remarkable  £icis  ran  hardly  be  ntKbrui 
except  in  connection  with  (he  mode  of  origin  of  colla{)«c  of  the  mUnou 
tissue,  tt'hich  has  been  discmsed  in  Ihe  cha|iier  on  bronchiin  (wyrj.  | 
885,  S86).  Il  depends  upon  the  general  principle,  that  whenever  ip 
of  tlM  lung  faiU  to  be  acted  upon  by  the  iiis{>iTaiory  forrcs,  it  becoBst 
les,  not  withstanding  that  Ihe  tubes  which  serve  it  remain  patent. 

The  production  of  local  colla|Me  of  the  lunj;  mlKtancc  as  the  rc«lii 
the  elTu&ion  of  moderate  quantities  of  liquid  ini«  the  pletiral  cartir 
important  clinical  bennngf .  It  areoantK  tor  a  <  ircunuiance  which  ba>  b 
attracted  the  alicniion  of  clinical  physicians,  namely,  that  temporary  cfc« 
of  posture  on  the  {>art  of  the  patient  often  fail  to  alter  the  poniion  e4 
liquid  within  the  chest,  so  far  as  one  ran  tell  by  percusuon.  I  recKMfcel 
have  heard  the  siaicment  made  by  a  great  teni-het  of  medicine  thai  whrt 
in  a  chronic  pleurisy  the  effusion  could  be  made  10  "  gnvitaie"  loi  dtl 
cnt  part  of  the  pleural  cavity,  this  could  not  be  done  in  aciHv  fifew 
because  it  was  held  in  the  meshes  of  fibnnous  exudation.  But  lur  say « 
pan,  I  think  it  is  quite  Ihe  esceplkm  to  be  able  to  elicii  erKlcneeof  gfl 
taiion,  even  in  cases  in  which  paracentesis  is  directly  afierwanl  foUumd 
a  very  free  flow  of  liquid  through  the  trocar,  and  Nicmeyvr  say*  «dI 
Even  if  one  can  alter  the  level  of  dullneu  a  little  by  making  •>>•-  i>it; 
up  (when  he  ha*  been  lying  down)  the  alteration  does  not,  l 

to  more  tlian  a  finger's  breadth  ot  two.     Now,  if  a  cvrtain  |w 

b  rendered  allogethcr  airless  by  pleuritic  effusion.  It  is  eaty  to  •« 
ftuid  may  (as  it  were)  be  AeU  ufi  in  a  Axed  position  in  opposition  lu 
of  gravity. 

Kven  when  ihe  quantity  of  liquid  is  iwt  very  large,  one  can  often. 
paiicnt-t,  make  out  (hat  the  inteicoital  s]«ices  are  les  depmaed 
more  resistance  to  the  finger  than  on  the  sound  side,  and  when 
cavity  is  full  of  effusion  the  tib«  may  be  obviously  wider  a(.  __ 
spaces  between  them  may  bulge  or  (occasionally)  yield  Aactuatioa. 
howct*er,  n  hut  seldom  obser^.  On  meawretneni  ooe  genrrany  fioAl 
there  is  much  li<|ind,  that  the  afiected  side  is  enlarged,  and  auawtiBK* 
diifcrence  between  the  twu  halves  ol  (he  chnt  1*  coosidcnibte.  In  dc4 
mining  this.  Dr.  Gee's  cyrtometer  is  very  useful.  The  pbv  ol  the 
respiration  t*  greatly  impaired,  much  more  vj  than  daring  the  [dattv 
of  the  dtieate.  Moreover,  in  cotueijuence  of  ibc  extent  to  •• 
sternum  it  carried  forward,  the  movement,  even  of  the  uoaffrnL 
dtiring  breathing  may  tte  much  diminished. 

I'Ong  before  (he  lung  has  undergone  complete  coroprcaion  ia 
ptenrisy,  other  adjacent  struciurcs  feel  the  pnesMire  of  the  cft»ed  1 
(hem.    The  mediastinum  is  ptished  over  to  the  oppoaite  side,  the 
of  the  unalfected  lung,  no  doubt,  a.-v>iiting  to  displace  il.    Thus,  if  1 
l>c  on  Ihe  right  side,  the  apex  beat  of  the  he«n  »  felt  and  wm 
to  be  situated  further  to  the  Icll  than   u^iuli  it   may   Ite  sua 
outside  the  left  nipple.     If  the  discaM  be  00  the  leK  side,  tbc 
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alsate  in  the  epigsMriiim,  between  the  stcinum  and  (he  righi  nipple,  or 
even  to  the  right  uf  (he  ni|>ple,  while  in  (he  normal  position  oi  the  >]>»  Iwat 
no  sign  of  (he  ()i«cnce  of  the  organ  can  be  dc-(ccled.  Some  obsencrs  hu« 
suppused  tha(  in  «iich  cajc  ihc  heart  swings  over  as  a  pendulum  migbi,  and 
thai  Us  long  avis  is  now  directed  downward  and  to  the  right,  to  that  (he 
part  which  beat<  against  the  chest  wall  it  still  the  point  of  the  left  ventricle. 
However,  I  have  not  in  the  post-mortem  room  seen  anything  which  would 
support  such  an  opinion,  and  I  bdicve  that  the  displacement  of  (he  urKun  is 
attended  with  liitic  change  in  the  inclination  of  its  axis,  and  that  the 
impulse  is  now  given  by  some  part  of  the  right  cavities.  Hut  the  c:ardiac 
sounds  arc  sometimes  altered  in  character  under  such  circumsuncev  Dr. 
Hope  heard  a  s^-slolic  murmur  over  the  aona,  which  disappeared  when  the 
pleuritic  nuid  subset) ucnily  underwent  absorption.  Dr.  Walshc  met  with  a 
cadc  in  which  each  sound  of  the  heart  was  more  or  less  masked  by  a  Mowing 
murmur  for  several  successive  days,  while  cflTusion  into  the  left  pleural  <'avi(]r 
was  at  its  height.  He  thinks  that  the  diasiolic  murmur  must  certainly  have 
depended  upon  mal[>0!iition  of  the  hcnrl,  probably  through  tension  of  the 
aorta.  It  is  of  some  importance  to  know  whai  amount  of  liquid  is  retiuircd 
in  order  lo  produce  a  perceptible  cardiac  displacement.  Fran(xcl  says  that 
cfluiiion  scarcely  ever  reaches  up  to  the  third  rib  without  affecting  the  posi* 
lion  of  ilwr  apex  beat  lo  a  greater  or  less  extent,  and  thai  e»*en  smaller 
amounts  of  liquid  often  suthce.  He  also  observes  that  in  children  (he  heart 
is  more  easily  thrown  out  of  place  than  in  older  peisons.  Another  point 
mentioned  by  him  is  that  when  there  have  been  previous  adhesions  between 
the  pericardium  and  the  left  lung,  pleurisy  on  the  left  side  may  cause  the 
heart  to  be  earned  backward,  away  from  the  chest  wall,  so  that  no  impulse 
whatever  can  be  felt  or  seen.  But  1  think  that  whenever  the  amount  of 
elTu-'ion  a  moderate,  the  normal  apex  beat  may  be  aluent  without  there 
being  any  discoverable  impute;  el^-where,  the  nnM>n  probably  beind  that 
the  Merniim  conceaU  it.  In  all  ea^es  of  ihiK  kind  the  >tethuv:ope  mu^t  be 
used,  with  the  objeet  of  determining  the  spot  at  which  the  cardiac  sounds 
ap])eAr  the  loudest. 

The  diaphragm  is  pushed  downward  whenever  the  amount  of  pleuritic 
efliMion  a  at  all  con.-tiderable.  The  diKplocement  of  the  liver  or  of  the 
tplecn  may  be  recognized  by  perru»ion,  or  one  or  the  other  may  lie  felt 
projecting  below  the  rib*.  Fniniicl  remarks  thai  in  the  female  the  diaphragm 
resists  presnirc  le»  than  in  the  male,  except  when  the  abdomen  is  occupied 
by  a  pregnant  iitcnu  or  when  (he  intestine*  are  over  Ailed  with  gas.  Accord- 
ing to  (his  writer,  when  the  distention  of  the  pleura  is  extreme,  it  is  wme* 
linie^  IKxsible  to  detect  an  elongated,  (enxe,  fluctuating  swelling,  which  pro> 
trades  below  the  costal  cartilages  &nd  which  'v>  nothing elK  than  the  Iront 
part  of  the  diaphragm  itself. 

In  the  clinical  recognition  of  pleuritic  elfusion  physical  examination  of 
the  patient  plays  the  most  imporOnt  par(.  [  have  already  mcntiom-d 
several  points  which  miint  always  be  c.ircfully  sought  for  and  noted  i  these 
arc  enlargement  of  the  afTccled  side,  impairment  of  its  movements,  an  nitercd 
Eiaic  of  the  intercostal  spaces,  and  displacement  of  thoracic  and  al>dominal 
organs.  I  have  still  to  speak  of  the  results  of  percussion  and  of  aiiNculia- 
lion.  Now,  of  those  two  methods  the  former  is  in  this  stage  of  the  disca.se 
by  far  the  more  valuable,  as  was  long  ago  maintained  by  Fiorry,  in  opposi- 
tion to  Laennec. 

Dullness  on  fftrussitm  \r>,  m  fact,  the  main  sign  of  pleuritic  cITusion. 
The  percussion  sound  becomes  altered  long  before  there  ts  any  evidence  of 
pressure  upon  adjacent  viscera.  A  circumscribed  collection  of  serum  aitd 
pus  may,  of  course,  cause  dullness  of  any  part  of  the  chest,  but  when  Duid  lies 
free  in  thv  pleural  space,  the  dullness  is  to  be  made  out  first  at  the  bue 
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behind.  One  muKt  not,  however,  Mpp 
ought  always  lo  be  discovered  by  thw  mcanH. 
ihat  ciglit  or  ten  ounces  cotild  wr.incly  be  I 
ruyseir  have  repcitcdly  known  a  ronsidetahly  M 
lion  ;  but  1  think  that  .n  gie^at  de.il  depends  ui«i 
patient.  If  Tic  is  silting  iipiight  in  bed,  the  i 
lung,  rather  than  its  posterior  surface,  Uecomesl 
won  sound  may  at  first  be  scar<cly  altered.  lf| 
more  or  les*  spread  out  over  the  back,  and  is  i 
Perhaps,  after  all,  Wintrlch's  dictum  appli 
as  to  the  Jccondary  effusions  which  otu 
complitints.  For,  tn  an  ordinary  nncomptica 
that  if  the  percussion  sound  down  to  Ihc  very 
resonant,  one  may  in  genera!  axseri  thai  efFusion 
quantity  only  as  to  be  clinically  unimportant. 

As  1  have  remarked  at  p.  913,  the  dullness  i 
differs  from  ihat  which  would  (as  a  rule)  be  prod 
lung  in  being  more  complete  or  altsolutc,  and 
resistance  which  it  eonvejis  to  the  finger.     Ad 
referred  to  at  p.  Sj6.  is  im|tairmcnt  or  toss  ^ 
over  which  these  signs  arc  to  be  detected,  of  cd 
of  effusion.     If  this  is  considerable,  (he  whole  ^ 
chest  may  be  devoid  of  resonance,  and  may  ji; 
ever.     But  now  comes  a  reDurkable  circumsta; 
happens  that  over  the  front  of  the  chest — bel 
nearly  to  the  nip])te — the  percussion  note  b 
pointed  out   this  fart,  which  uill  probably  «!' 
his  name.     The  reason  of  it,  however,  is  still 
arc  content   lo  ascribe  ir  to  "relaxation  of 
I    have   failed   to  find   evidence   that    this  is 
Dr.  Walshc  thinks  that  it  depends  upon  ibe 
tudc  of  minute  tubes  within   the  lung,  so  it 
ils  production  is  that  ihesi-  lubes  should  not '. 
as  well  as  the  lurg  substance.     I   have  alro 
appears  to  me  to  be  a  satisfactory  explanation  o 
vibtating  area   formed   by  the  thoracic  wa!!^ 
towc.     When  the  whole  of  the  pleural  cavil] 
absolute  dullness  in  front  up  to  the  clavicle  as  t 
also  passes  over  across  the  sternum  to  the  cos 
side. 

AHSfultalioi*  is  of  less  assistance  thAn  pci 
pleuritic  effusion.  In  many  cases  one  finds 
the  affected  side  of  the  chest  is  enfeeblei 
wonting.  Moie  often,  perhaps,  tubular  bread 
a  p.irl  of  the  compressed  lung,  and  in  some  < 
heard  so  very  extensively  that  one  might  well  1 
not  entering  freely  into  every  lobe.  1  remembl 
whirh  hap|x-ncd  when  physical  diagnosis  was 
medical  men,  and  in  which  a  surgeon,  asked 
pleural  effusion,  because  he  heard  a  loudsoan 
plunged  a  trocar  into  the  opposite  side,  wilfa  ihi 
the  patient. 

Nor  is  iherc  any  fixed  rule  with  regard  lo  an 
oitcn  one  merely  finds  that  it  is  conveyed  to 
feebly  than  on  the  healthy  side  of  ihe  chest,  1 
marked  bronchophony,  and  this  may  occasions 
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peculiar  niodifi<:alk>n  of  the  voice  may  be  iruismitied  to  the  car,  comiilut- 
ing  wImi  was  called    by  Laennct   "  KgophoDy,"  fton)  its  resemblance  lo 
the  bleating  of  a  goal.     It  has  alw  becD  compared  to  the  voice  of  Punch, 
and  in  its  most  typical  fonn  it  hat  a  tremulous,  squeaking  character,  which 
it  very  curious.  Dr.  Slone's  esplanalion  of  it  has  been  given  at  p(>.  875,  S;6. 
With    regard   to  the  frequency  of   this  sign,    widely -opposed  slalentenia 
have  been  made  by  writers,  in  consetgucnce  of  their  differing  ?s  to  the 
definition  of  the  term.     Almost  all  the  best  observers  are  agreed  that  what 
may  be  called  fvrf  aegophony  is  very  uncommon,  and  that  it  rarely  luts 
more  than  a  feu-  days.     But  between  it  and  broncho]>hony  there  are  all 
degrees  of  transition,  and  if  one  ts  to  speak  of  the  voice  as  iegophonic  in 
every  caie  in  which  it  reaches  the  surface  of  the  chest  with  more  or  lets  of 
a  iiran^t.one  will,  I  believe,  find  that  there  are  very  few  instances  of  pleuritic 
effusion  in  which  the  change  in  ib  character  ts  altogether  absent.     In  one 
parlii:ular  region  this  si^n    is  observeit   tar  more  frei]uenily  than  anywhere 
else,  naiivtly,  .itiout  the  inferior  an^le  of  the  sca]>ula,  aivd  round  toward  the 
~kxilla.     Bui  sometime^  it  it  heard  in  front,  near  the  nipple,  or  even  upward. 
Rote  to  the  clavicle.  Its  jiroduclton  is  lielieved  todepend  upon  the  presence 
of  a  miher  thin  byer  of  li<inid  between  the  lung  and  the  paneios.     Conse- 
ijuenlly,  it  K'-'U'-'rally  di-sap|KMni  at  the  efTiitton  increases,  unle»  there  are  ad- 
heiiiins  which  kee|>  the  lung  fixed  at  a  certain  distance  from  the  luifoce  uf 
the  chesi.     But  IJr.  W^ilshc  nyx  lh.it  in  some  exceptional  cases,  whiirh  are 
I      "  not  always  explicable  by  the  cxttlcnce  of  adhesions,"  a;gophony  iicniiits 
^^n  spite  of  abundant  accnmnlation  of  lluid,  and  I  shall  have  to  state  pieS' 
^Hntly  iliat  acconling  to  some  of  the  most  experienced  of  moilern  aiM-uliaiors 
^K  is  tomelimes  present  when  there  is  no  fluid  efTution  at  all.     Dr.  Walshe 
HBoinisoui  that  one  source  of  fallary  lies  in  the  passibiliiy  of  overlooking 
^the  fact  that    the    ordinary  voice  of  the  [xiticnt    is  shrill  and  tremulous, 
a.%  it  so  often  is  in  women  of  advanced  age.     lie  also  remark-'  that  broncho- 
phony m.iy  acquire  an  ccgofihonic  character  if  aperson  »]'eakt  with  the  noi- 
tnls  closed. 
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Gtiteral  Syml>toms. — The  symptoms  of  pleurisy  vary  widely  in  severity  in 
dilfcrcnt  casca-  They  are  sometimes  so  marked  as  directly  to  suggest  tn  the 
kast  experienced  obsen'er  the  nature  of  the  case  with  which  he  has  to  deal ; 
ihcy  arc  sometimes  almost,  if  not  quite,  absent. 

Foicmosi  among  iheiu  is  pain  in  the  side,  the  point  Je  e&te  of  French 
wriiere.  This  is  often  very  violent,  and  of  a  sharp  tearing  or  cutting  or 
Slabbing  chaiacter.  It  is  increased  both  by  movement  and  by  procure.  The 
patient,  therefore, breathes  in  a  shallow,  jerky  manner,  for  he  fears  to  draw  a 
deep  inspiration.  His  coaigh.  if  lie  coughs  at  all,  is  short  and  half  sup- 
pnsscd,  for  the  same  reason,  and  he  abstains  as  much  as  po<«ible  from 
laughing  or  sneejiing.  He  lies  during  the  early  part  of  his  illne»>on  his 
back  and  on  the  unaffected  side,  and  he  shrinks  from  percussion  and  even 
pressure  with  the  finger  u|)on  the  intercostal  spaces  of  the  inflamed 
ide.  Sometimes  the  pain  is  augmented  by  each  ensuing  eiiaccrbation  of 
jiexia-  As  to  its  iniinediatc  cause,  there  have  been  discussions  which  have 
lOl  led  to  any  very  definite  result.  Some  have  thought  thai  it  might 
'  pend  upon  an  extension  of  inflammation  from  the  parietal  pleura  so  as 
involve  the  neurilemtna  of  adjacent  intercostal  nerves.  Cruvcilhicr  attiib- 
utetl  it  to  the  friction  of  the  op|K>scd  serous  surfaces  upon  one  another, 
and  in  tliis  way  heaccounted  for  the  fact  that  its  seat  is  so  often  limited  to 
the  lower  part  of  the  chest — about  the  nipple,  or  between  the  fifth  and  the 
eighth  rit» — since  there  is  so  much  more  movement  of  the  visceral  upt>n 
e  lo^tjl  pleura  there  than  higher  up.  But  the  pain  is  sometimes  felt  in 
le  shoulder,  in  the  armpit,  beneath  the  clavicle,  or  along  the  sternum.     lo 
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tome  cases,  too,  it  n  refetred  to  Ibe  teiminAl  branrhn  of  the  nuna 
Dcivo:    (o  tlu.-  h)-|>uchondrium,  w  lh>l  a  miMakcn  dijgniHH  o( 
has  -iomctirncs  been  given  ;  ro  the  loin»,  w  that  llic  i  av  has  l)een  • 
of  lumbago;  to  the  neighborhocKl  of  the  uriIhIii-us,  bo  that  |«riti 
been  su«pi-cted.     I  bare  injrMlf  h.ul  a  patient   whose  sole  rotapti 
pmin  in  the  criMa  ilii ;  1  fee)  >uiv  that  if  it  had  not  hAppennl  tb 
while  before  my  allention  bad  1>ecn  specially  directed  to  iht» 
should  have  faik'd  to  dii^over  that  he  lud  pleiirixy,  although  oa . 
my  Bielhoscope   [  at  once  heard  a  rub.     L^cnnec.  and  af^crii'ard 
declared  that  the  pain  of  pleurisy  was  sometimes  scaled  u[ion  ihei 
side  of  <)m;  ehea  to  that  which  was  inflamed,  bill  thi»  has  bctii  dl 
OtiKT  obficrvcr^.      In  s<ime   cases  (uin    is  altogether    b)>sco1, 
quantity  of  effusion  may  then  ar<'umulale  in  the  pleural  taviiy 
uicscncc  being  titought  of.     Frantz<'l  sayH  thai  this  is  especially  a|<< 
in  children,  in  very  old  people,  and  in  lunatics,      lie  rMn.ark>  thitf 
of  pleurisy  Is  by    no   niean-s   particularly   intense    in    per^on^  uf 
irritable  tempcrainent,  who  might  be  expected  to  suffer  more  tt 
bom  siKh  a  disease.     Jt  often  happens  that  this  syruptom  Mibtti 
lircly  disappears  toward  the  end  of  the  lirst  week,  or  even  after  two  or  tin 
days. 

Next  10  pain,  ifyf/ruM  is  the  most  striking  symptom  ot  pleurisy, 
already  referred  to  the  short  jerking  character  of  the  brcathinjc  -, 
aUo  increased  in  frequency,  especially  when  the  patient  csert*  hii 
in  lining  anything  or  in  going  up  stairs.  Snroctimes  the  icaleiti  < 
other  musics  of  .forced  inspiration  are  brought  into  action  ;  and  the  i 
dilate  each  time  air  is  drawn  into  the  chcM.  .\s  elfuaion  at 
fiaticnt  begins  to  lind  tlui  he  can  lie  over  toward  the  aJTected  uidr 
comfortably  than  in  any  other  poiiiiion,  because  the  weight  of  the 
then  removed  from  the  media&iiiium.  He  often  luu  orthopnoBi, 
diaphragm  wurk^  more  freely  while  the  upright  posture  i*  main 
Soiiieiimes  there  ti  Hvitlity  of  the  cheeks  and  lipi.  It  it  worthy  i 
that  the  ilyApncea  of  pleuriiy  is  generally  more  nurked  in  roboitJ 
jiaiients  titan  in  thtne  who  are  ana;mic'  and  wasted.  But  as  Andrali 
pointed  out,  it  sometime-''  hapficn!!  thai  this  disease  acarccly  ai 
krei.  with  a  perwn's  cumfurl.  lie  had  a  utlient  who  wen)  on  with  hial 
as  a  carter,  in  spite  of  an  enormous  eu'iuion  into  hi*  jJetira ;  amI 
Thomas  Watiaon  speaks  of  a  bulrher  who,  under  similar  ciramuUBO! 
could  not  be  jwiNuaded  that  he  was  otherwise  than  well,  aitd  fit  to  ksn  tl 
hnniiial. 

Caugi  is  seldom  entirely  alixeni  in  picuruy ;  and  there  apprart  to  be  H 
dbubl  that  it  may  occur  inde|iendently  of  anjr  affection  of  the  luag  or  o(  ll 
bronchial  tube*.  Scmietimes  it  can  be  exnied  by  pcrcuwioD  0(  mcwm 
over  the  minful  intercostal  space:),  or  by  changes  of  posture.  Kom>  all 
says  that  during  the  operation  of  paracentesis  he  hu  seen  cough  |«ud<ici 
by  movement:!  of  the  trocar,  diMurhing  the  seroiB  memhranc.  Id  li 
experimenbi  on  animals  he  found  that  il  was  caiaed  by  trritaiionAf  tl 
parietal,  but  not  of  the  ptilinonary,  pleura.  TIte  cotigb  ur  ]■- 
uiually  attended  with  expectoration ;  but  sometimet  the  fvitir 
a.%matt  pellet  of  mucii'^orof  alilile  miKO-purvlent  ri  n  wkutb  u 

one  mtiil  >upp«isethat  a  slight  bronrhial  eatarrh  is  als>> 

The  firrexia  of  pir'urisy  »  generally  moderate,     lite  daeoac 
lively  sefdom  set>  in  with  a  violent  rigor,  and   Krantxel  vaggath 
such  a  rigor  occurs,  it  should  be  set  down  rather  to  a  concomitant 
monia  tluiii  to  the  ]>leurisy  itself.     But  slight  chilh  rvtuming  day ' 
are  observed  in  many  ciutt,  cspetUlly  when  the  patient  remains  oat 
during  tlK  day.     The  tempenturc  commonly  ranges  at  about  toi*  or  I 
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the  most  severe  form«  of  the  disc^uc  it  msy  reach  104°.  or  even  a  Mill 
poini.  In  pcrMns  mfTcring  from  cjnccr,  or  from  a  chronic  afTcliun 
of^Ihe  kidneys,  there  taxy  he  no  pyrexiu  at  x\l.  The  pulse  is  accelerated  in 
proportion  to  the  intensity  of  the  local  inftamiuaiion  and  of  the  coniiC(]iK'nl 
distuibance  of  rhe  sybtein  generally  l-'r^ntzel  insists  upon  the  inipoTt.inix 
of  wjiching  the  characters  of  ihc  pulse  with  care.  For.  he  say^  as  cfl^Hion 
gpea  on.  although  the  temperature  may  fall,  the  pnUe  not  only  becomes 
otorc  rapid,  but  i[s  volume  and  tension  diminish,  in  consequence  of  the 
ohsiriKtion  10  the  flow  of  blood  ihroush  the  pulmonary  vessels.  This 
affords  a  valuable  indication  of  the  degree  of  danxer  to  the  patient's  life ; 
and  during  pu-accnicsis  the  ph)'sictan  may  be  able  10  feel  the  pulse  becoming 
fiiller,  and  at  the  same  time  slower,  under  hia  fin(;cr. 

A  wry  matcriil  question  is  whether  one  can  determine  by  symptoms 
whether  the  elusion  in  a  case  of  pleurisy  is  serous  or  purulent.  One 
of  the  chief  indications  of  (he  formation  of  pus  is  the  continuance  of 
high  e%'ening  tetnpcralures  after  the  first  two  or  three  weelu ;  the 
pyrexia  in  many  instances  oitsuraef  a  reirular  hectic  type.  (ICdema  of  the 
Mbcutaneous  tissue  o(  the  atTected  side  of  the  chest  has  Ion;;  been 
mentioned  as  a  sign  of  empyema,  but  it  ii  often  atxienl  where  suppuration 
is  guin^  on  ;  and  Fraiitzel  citesa  case  observed  by  Traube.  in  which  it  was 
present,  but  in  nhirh  a  fibrino-sctoai  tiipiid  was  withdrawn  1>y  para* 
ceniesia.  The  best  way  of  d<^ti.-cting  the  tedema  is  to  piiith  up  a  fold  of 
skin,  and  to  compare  its  thi<-knewt  with  that  of  a  similar  fold  on  the 
opposilL-  half  of  the  body.  Frantxel  and  Peter  have  each  found,  in  certain 
cases  of  pleurisy,  that  the  tcmpcraiurt- of  the  ^iltin  was  perwi>ienily  higher 
by  alKWt  a  degree  Fahr.  on  the  diiea-sed  than  iijioii  the  he.nlthy  side  of  the 
chc&t.     In  almost  every  iiiitaiice  the  dTution  wa.\  purulent. 


01 
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Cw«i*  ani/  £pi*«/.— The  conrsc  of  plcut^sy  v^rm  widely  in  different 
ra-tes.  In  the  mcwt  s^-verc  form  of  all,  which  is  very  rare,  but  of  which 
Franlxel  «ay«  that  he  has  seen  three  examples,  the  patient  quickly  falls 
into  a  typhoid  utale,  with  delirium,  stupor,  and  a  dT>'.  finunrd  tongtie  i 
the  dyspnoM  and  lividity  increase,  so  as  to  threaten  his  life  by  the  end 
of  the  fim  week  ;  and  even  if  paracvntcsis  is  performed,  once  or  often,  the 

'uston  cxillectt  again  so  rapidly  that  ihc  fatal  issue  is  scarcely  retarded. 
Even  when  the  disra'^c  seems  to  be  attended  with  no  alarming  spnptoms, 

ne  mu«  never  regard  it  as  free  from  danger,  if  the  amount  of  effusion  h 
Urge.  De^lh  sometimes  occun  quite  •suddenly  and  unexpectedly.  In  187.1 
thi*  h.ippenird  to  a  patient  in  Guy's  Hospilal  with  double  pleurisy,  who  a 
*hori  tune  licforc  iud  been  seen  by  the  sister  of  the  ward  quietly  asleep. 
Fur  Mime  days  previously  this  patient  had  had  much  dyspnccA,  and  it  seems 
not  unlikely  that  the  immediate  cause  of  death  was  exhaustion  of  the 
respiratory  centre,  after  ihc  manner  descril)cd  at  p.  35.  Uut  in  another 
cue,  which  ended  fatally  after  an  hour's  extreme  distress  of  breathing,  on 
the  evening  after  admission,  it  was  observed  that  the  pulse  ceased  before 
the  respiration.  In  that  instance  the  effusion  was  on  the  right  side  ;  but 
there  was  ludcma  of  the  left  lung,  and  il  is  probable  that  this  really  killed  the 
patient.  For  the  occurrence  of  fatal  syncope,  when  the  left  pleura  is  the 
one  affertctl,  a  special  explanation  has  been  suggested  by  Battels,  of  Kiel, 
in  the  "  Dtuluhtt  Ankic  '  for  1868.  It  depends  upon  the  anatomical  fact 
(which  has  Itcen  verified  after  death  on  several  occasions  by  him  and  by 
Frantzel)  that  when  the  heart  is  pushed  far  over  to  the  right,  the  mouth  of 
the  inferior  vena  cava  becomes  bent  almost  at  a  right  angle,  just  above  the 
quadrilateral  aperture  in  the  diaphragm,  ihc  wall  of  the  auricle  forming  a 
fold  which  covers  a  large  part  of  that  aperture.  This  is  supposed  to  inter- 
'  tc  with  the  due  supply  of  blood  to  Ihc  heart,  especially  if  at  any  moment 
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the  diaphiagm  w  siid<Imly  curved  upward  in  ii  fit  of  roughing, 
sudden  muscular  cRbft  i^  m.idc.     I'roumeau  had  prevtoiwly  iiliribtiUrd 
occurrence  of  sudden  drjith  m  cA-netnt  i»tciiriltc  cffmion  lo  "  iwUling  of 
aotta  and  Urge  vrtsds,"  a.s  a  ^na\t  of  ilUpbrcmcnt  of  the  hwrt  ;  but  ih 
does  not  stxrm  to  tie  an^-  reason  for  mpposing  that  he  had  the  inferior  vi 
ca»a  dcfinilrly  in  his  mind. 

But  plcuii^y  is  not  alway*  altendt-d  with  *uch  risks.  The  infljmmai 
ncfd  not  go  beyond  the  cxiiihiKin  of  lymph,  and  after  a  lime  it  n 
Eub«ide,  liMvirig  adhcsitms  which  fix  the  lung  to  the  ch<->.t  wall  for  the  i 
of  life.  Whvthcr  drj-  pleurisy  neicwnrily  ends  in  ckwure  of  the  affec 
jKtrt  of  ihc  ptetinil  ipare,  or  whether  il  may  not  sometimes  iKtw  off  withi 
jK:rmanenl  il.imngf  lo  the  serous  membrane,  is  a  quexlion  to  which  it  wo 
pniljably  be  verj'  diflkiilt  to  give  a  positive  answer.  What  is  well  kna 
to  every  fiathologist  is  the  facl  that  an  adherent  friciira  is  <«  often  foti 
when  there  has  been  no  history  of  any  chest  affection.  Dr.  Gee  giv< 
tracing,  made  by  the  aid  of  the  cyrtometcr,  which  shows  thai  in  acl 
the  cncsl  may  tw  markedly  contracted  on  one  side,  as  the  re*alt  erf 
universal  closure  of  the  pleural  space,  without  there  having  been  i 
Kymptnms  to  suggest  the  presence  of  such  a  morbid  condition ;  i 
patient  died  after  an  operation.  Indeed,  [  am  not  an-arc  of  any  cvidei 
Ihni  the  .-tdhesions  left  by  a  dry  pleurisy  e^'er  affect  the  health  in  i 
way.  Some  auscultators  have  thought  that  such  sdhet-ions  might  accot 
for  the  occurrence  of  creaking  sounds  over  the  lower  pirt  of  the  lung 
inspiration,  especially  when  such  sounds  arc  constantly  heatd  over  a  per 
of  weeks  or  months. 

The  dumfwn  of  an  attack  of  dry  pleurisy  is  sometimes  cxceedin 
brief  I  was  once  asked  to  visit  a  smdent  who  had  been  seized  the  sn 
day  with  violent  pain  in  the  side,  and  who  told  me  that  lie  knew  be  1 
l>lcnrisy,  because  he  had  had  the  disease  before.  1  heard  a  very  wi 
marked  rub  on  auscultation,  and  told  him  thai  I  should  come  to  see  him 
the  following  day.  Dut  when  on  the  morrow  I  walked  into  his  room 
assured  me  thnt  he  was  well  ag&in ;  and  on  listening  I  could  detect  ooih 
abnormal. 

When  plciirisy  gives  rise  to  effusion  It  sometimes  happens  that 
amount  of  liquid  remains  small,  so  that  one  can  expr«s  a  confid 
opinion  that  abtorpnon  will  .iftcr  a  time  occur,  and  that  the  comprea 
pulmonary  tissue  will  expand  and  perfectly  resume  its  functions.  t 
even  if  ihc  quantity  should  be  very  large,  there  is  always  a  possibi 
that  the  patient's  ultimate  recovery  may  be  complete,  although  one  is 
justified  in  predicting  it.  Percussion  usually  affords  the  earliest  indical 
of  the  subsidence  of  pleural  effusion.  The  dullness  becomes  less  extern 
and  less  absolute,  not  only  in  front,  but  also  over  the  upper  pan  of  the  It 
behind,  .\  little  later,  ihe  dispbced  organs  may  return  to  their  pro 
riluatioiH,  and  the  side  may  fall  back  lo  its  proper  dinKnsions.  A  fe< 
vcMriilar  murmur  may  then  be  heard  where  none  had  been  distovcr.iblc  l>ef< 
But  with  regard  to  this,  there  is  a  source  of  &llacy  which  must  be  IwrtM 
mind.  At  a  certain  sl.igc  of  pleurisy,  even  while  the  .iffecled  lung  ! 
remains  completely  Rattened  and  airless  (as  sulnequcntly  appears  from 
autopsy),  the  inspiratory  sound  from  the  opposite,  hing  is  very  apt  to 
carried  acrofs  the  spine  in  such  a  way  as  to  suggest  that  air  en'ten  h 
sides  of  the  chest.  Why  this  shotild  be  the  case  when  the  diseiUie 
advanced,  and  not  at  its  commencement,  t  do  not  altogether  understai 
perhaps  it  i«  Itecause  the  respiratory  movements  are  at  first  so  {thall 
Another  physical  sign  which  commonly  attends  the  absorption  [xrioi 
pleural  effii-iion  is  what  is  termed  a  "  rcdux  rub.*'  This  exactly  nsem 
the  friction  sound  of  the  earliest  sia^  of  the  disease,  differing  (if  at 
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only  in  Iwing  stilt  toiHlcr  and  in  being  heard  ovit  a  more  cxl*n%i\-e  area. 
[(  often  remains  atidilile  for  several  days  or  even  weeks  together.  1  have 
known  it  to  be  accompanied  by  a  n-mrn  of  pain  in  ihe  Mde  withuiit  there 
being  any  reason  to  suspect  a  n'crudesccncc  of  the  inilanimaior^  piocCM. 

Even  when  the  attack  has  w  tar  subsided  tbat  the  patient  »  discharged 
from  ir«-atment,  and.  jxThaps.  resumc-i  his  octupation.  it  ofieii  happen*  that 
Ibe  side  still  remains  more  or  lew  dull  on  pcrco'sion,  and  that  the  breath 
sounds  over  the  afTccted  pirt  arc  much  feebler  th^in  natural. 

But  there  are  other  cises  in  which  pleural  effusion,  if  left  to  itself,  instead 
of  undergoing  abwrpiion,  perforates  the  serous  racmbr.inc  and  makes  its 
ray  out  of  the  body.  The  liquid  ts  then  always  purulent ;  the  disease  is  an 
tmfyema.  SoiDeiimcs  it  escapes  through  the  lun^  and  into  the  bronirhtal 
lubes.  If  this  should  occur  while  the  palieni  is  asleep,  or  if  he  should  I>c 
in  an  exceedingly  feeble  slate,  so  as  not  (o  be  able  to  expectorate,  he  may 
be  instantly  sulTocared-  But  surpiii^ingly  large  quanijlies  of  pus  arc  some- 
times ejected,  with  much  less  distress  than  mi)>hi  have  been  aniicip.ited.  If 
■he  opening  leads  directly  into  the  bronchial  lubcn,  air  pa.'nes  into  the  pleural 
cavity  to  take  the  place  of  the  liquid,  and  a  "pyopneumothorax"  is  estab- 
lisbcd,  the  cfTccts  of  which  will  be  discussed  ftirlher  on.  But  in  many  cases 
no  su(h  result  follows.  This  apjicared  »o  remarkable  to  some  of  the  older 
ph)'sictans  ihal  they  invcnttd,  for  the  purpose  of  explaining  it,  the  theory 
thai  pm  was  capable  of  undcrttoing  aliMirption  from  the  pleura  and  of  being 
afterward  excreted  (rem  the  bronchial  mucous  meml>ranc.  The  true  way  of 
aiccouniing  for  ii  seems  to  be  one  which  was  first  sufci^estcd  by  Traube  in 
187J  ("Ges.  Abhandlungen,"  vol.  iii,  p.  44).  He  pointed  out  thai  if  the 
pleura  alone  is  eaten  through,  the  alveolar  icxKiie  of  the  compressed  lung 
may  allow  pus  to  be  forced  through  it  by  violent  cou),'liing.  while  it  yet  fails 
to  aiTord  a  passage  to  air  in  the  opposite  diret  lion,  espccblly  as  there  is  lltik 
or  no  movement  of  that  side  of  the  chest  during  iuspiratton.  In  one  case 
he  found  |Kvit-morlem  that  the  visceral  layer  of  the  pleura  had  been  destrttyed 
ofcr  a  surface  an  inch  broad  by  iwo  and  a  half  inche*  long,  but  thai  (be 
IHitrounary  tisflic  was  simply  laid  bare,  there  being  no  discoverable  ojiening 
into  a  bronihial  tube.  Such  caics  often  end  in  recovery,  as  Hippocrates 
long  ago  remarked. 

In  other  cases,  but  far  less  often,  an  empyema  makes  its  way  ontwatxl 
through  tlie  parietal  pleura.  .An  intercostal  space  is  then  usually  perforated, 
and  a  «>ft,  el.rttic  swrlling,  of  greater  or  lew  sixe,  forms  beneaili  the  .Nkin, 
which  ultimately  becomes  reddened,  ulcerates  through,  .md  allows  an  enor- 
mous riiunlity  of  pus  to  escape.  At  the  present  day  one  seldom  has  an 
o|>f>orlunily  of  ol)«er^■ing  this  result  of  pleurisy,  because  scarcely  any  prac- 
titioner now  fails  to  diagnose  a  targe  pleuritir  effusion  and  to  treat  it  surgi- 
cally.  The  point  at  which  pcrfomiion  is  mo^i  apt  to  occur  has  recently  fin 
the  "J.iintft"  for  1881)  been  accurately  defined  by  Mr.  Marshall  as  being  in 
the  fiflh  sittiv,  Itelow  the  nipple ;  here  there  is  a  weak  spot  in  the  chest  wall, 
covered  only  by  the  internal  inierc0si.1l  muscle  and  a  thin  layer  belonging 
to  the  great  |)ectoral  and  the  external  oblii|ue  muscles.  But  its  siniattoo 
may  l>e  cl«cwhere,  and  is  sometimes  os  high  as  the  second  space.  On  the 
other  hand,  the  diaphragm  may  be  perforated  by  an  empyema.  It  does  not 
in  tht«  cAv:  always  happen  that  an  acute,  diffused  peritonitis  is  set  up,  which 
would,  of  course,  prove  rapidly  fatal.  In  1865  a  man  died  in  Guy's  Hospital 
of  an  empyema,  which  had  been  tapped  eleven  days  previously.  A  hole, 
which  had  a  diameter  of  a  quarter  of  an  inch,  was  found  In  the  fleshy  sub- 
staiKC  of  the  diaphragm,  and  below  it  was  a  large  circumscribed  abscess. 

Agaii>,  the  pus  may  make  its  way  backward  and  point  in  the  loin,  [n 
1S58  a  boy  nine  years  old  was  in  the  hospital  for  pleurisy,  and  was  discharged 
coflvaiesccDt.     .A^erward  he  came  back  with  a  swelling  which,  as  it  pulsated 
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and  wx*  xittialcd  in  the  left  lumbv  region,  van  at  Cm  saspec(«d  of 
an  aneuriiro.  However,  it  (irovcd  to  Iw  an  abctceai  and  wa>  [mncl 
Two  months  later  the  Imy  (lied  of  tiilieirular  meningitis,  and  an  auto) 
showed  [t>at  the  left  lung  was  still  contt^urled,  itnd  that  a  stnoous  rlun 
MX  inches  long,  extended  down  from  ihe  pleucnl  >p3C«  liehind  [tie  diaphr 
to  the  extenuil  o|>ening.  C^ttrt  have  been  recorded  in  whirh  llie  pus  Tra 
an  empyema  lias  Uirrowed  until  it  attiially  reached  the  |K>pliical  ).|uce. 

Bxcepi    in    those  ca.>e»,  already  alluded    to,  in  which    the    pu*  c«na|i 
through  the  t>t)lmuiuiy  tissue,  the  spontaneous  discharge  of  an  empyemit 
almojit  uUajm  followed  liy  a  protracted  illness,  and  very  generally  end*  in  tl 
death  of  tti«  jntient.     The  cniranceof  air  into  the  »erow(S)>ace  often  rcnde 
the  fluid*  contained  in  ii  putrid,  and  this  leads  to  irritative  fever  and 
more  or  less  rapid  emaciation  and  exhaustion.     OtherwiM,  a  pleural  fMii 
may  ko  on  discharging  for  live,  ten  and  fiHeen  years,  or  c^'en  longer,  unl 
Urdaceuus  changes  develop  themselves  io  the  abdominal  viscera  and  rau 
dcjiih  liy  renal  dro]»y.     The  onl^  chance  of  recovery  in  cact  of  this  kin 
scenu  lu  Ik  that  the  whole  cavity  should  be  gradually  obliterated  by  tl 
abundant  formation  of  granulation  tissue,  and  by  the  conlrarlion  of  t 
deiiM.-  fibrous  material  which  becomes  developed  from  it.     This  indura« 
siibitance  M>ni«(iine:f  reaches  the  thickness  of  an  inch.     At  (he  same  lim 
all  Ihe  Mructuren  which  surround  the  pleura  become  dragged   inward  so  : 
to  reduce  it  within  the  smallest  poMiblc  limits.     The  riln  fall  in  and  nu 
alrami  come  into  contact  with  one  another ;  they  remain  motionle>«  durli 
inspiration,  or  (as  was  once  observed  by  Ur.  Gee)  their  anterior  parts  mi 
actually  recede  and  mo\-e  backward  each  time  that  the  healthy  half  of  tl 
chest  expands  and  draws  the  sternum  forward.     The  dorsal  spine  l)ccom 
cnried,  *o  as  to  present  a  concavity  lowAfd  the  affected  wde-     The  should 
sinks,  the  diaphrngm  is  dragged  upward,  with  the  abdominal  viscera  bcnca 
it ;  ihe  media>-tinal  structures  are  pulled  over,  the  hcan  cs|>eciBlly  being  oft 
bniught  so  widely  into  contact  with  the  inner  surfaces  of  the  ribs  that 
impuUe  can  be  teen  and  felt  over  a  far  more  extensive  area  than  under  aorm 
circunutanccs. 

IrratnifiU. — It  is  evident,  from  what  has  been  stated  in  ihc  last  firw  poi 
graphs,  that  the  treatment  of  pleurisy  is  a  very  imporiani  matter.  There  a 
cases  which,  left  to  themselves,  run  a  course  a&  favorable  as  could  possih 
be  desired.  There  arc  others  which,  even  if  they  do  not  end  fatally,  lea' 
the  patient  crippled  and  deformed,  worn  out  and  eiuaciaicd  by  the  drain 
a  ronstant  purulent  discharge.  The  problem  is  to  modify  the  progress 
these  laitei  cases  so  as  to  make  it  re^-mble  that  of  the  fonncr  ones. 

Kxcept  in  the  mild,  adbdivc  fomi  of  the  discisc,  a  pcrsoD  affected  wi 
plenrisy  should  l>e  kept  strictly  in  bed  during  the  early  stage.  For  tl 
relief  of  pain,  the  application  of  a  blister  has  always  appeared  to  n>e  rao 
serviceable  than  anything  else.  I  believe  it  may  be  used  with  advantage 
any  |K:riod,  even  when  the  inflaiQinaiion  is  advancing.  Cupping,  howcv« 
may  wmetimcs  be  first  employed,  if  the  patient  is  robust.  Among  dni) 
th<»e  mwX  I  oiTimunly  prescribed  are  purgatives,  diuretics  (such  as  digital 
acetate  of  poias*,  niir,itc  of  potasa),  and  absorbents  (c^cUlIy  iodtde 
potasiium  internally  and  diluted  mercurial  ointment  cxicmally).  I  a 
convinced  that  1  have  several  times  seen  marked  results  from  the  jpplk 
lion  of  mercurial  ointment,  a  rub  which  had  been  heard  day  after  day  i 
weeka  ceasing  almost  as  soon  as  it  was  used,  or  fluid  effusion  clearing  a* 
at^cr  a  somewhat  longer  period.  The  diet  shotild  be  light  and  spare.  1 1 
not  remember  to  have  observed  any  striking  success  from  the  plan  of  allo^ 
ing  Ihc  patient  very  little  to  drink,  which  haa  been  advocated  by  Nieineyc 
and  which  1  often  saw  practiced  at  Guy's  by  Sir  WiUUra  Gull.     Howcn 
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ntiffi  rctnsrlta  that  a  very  rapid  absorption  of  fluids  Trom  the  clicst  las 
''been  tomcltmcs  noticed  when  ihc  paiicnt  has  been  attacked  by  cholera. 

Whenever  the  physical  signs  indicate  that  there  U  considerable  li(|tii(I 
elTtisiun  into  the  pleura]  cavity,  the  question  of  removing  it  by  the  opention 
of  thoracocentesis  must  be  carefully  considered.  This  procedure,  it  is  in- 
lemting  to  know,  dates  back  to  Hippocrates.  But,  of  course,  nolhinfi  that 
cotild  l>e  written  about  it  before  the  time  of  Lacnncc  is  of  any  ptat^iical 
ralue  now.  And  although  Trouscau  advocated  it  very  strongly  as  far  back 
as  1843,  *<'8rccly  any  physicians,  until  within  the  last  twenty  )-ears,  under- 
Mood  its  importance  or  the  desirability  of  frequently  resorting  to  it. 

If  percussion  shows  that  one  aide  of  the  chest  is  full  of  fluid,  tapping 
>uld  l>c  performed  at  once,  on  account  of  the  danger  of  sudden  death 
rhkh  attends  this  condition,  as  pointed  out  at  p.  937.  One  should  never 
lit  even  until  the  following  d&y :  and  it  is  important  to  remember  tluit  ihe 
abience  of  obvious  distress  of  breathing  afTords  no  proof  that  the  o|>er;ition 
may  ufcly  be  postponed.  Whether  tbe  temperature  is  high  or  not  nukes 
no  difl'erencc  whatever. 

If  |>eroission  shows  that  Ihe  quantity  of  fluid  is  moderate,  it  i»  oRen 
advtKilile  to  wait  for  a  few  days  before  performing  paracentesis.  The  presence 
of  iiyrexia  Is,  at  an  early  stage  of  pleurisy,  a  reason  for  delay,  lincc  it  may 
fairly  be  hoped  thai,  by  the  end  of  two  or  three  wti-ks  from  ilie  commi-ncc- 
ment  of  the  attack,  the  icrapenture  wilt  fall.  When  one  decider  to  put  olT 
l)»e  o|>eTation,  one  must,  of  course,  watch  the  patient  very  closely,  observing 
whether  ihc  amount  of  clfusiun  undergoes  increase  or  diminution  .-u  time 
goes  on.  Unless  it  begins  to  diminish  in  the  course  of  a  fortnight,  no 
ftirther  postponement  of  tapping  is,  1  think,  generally  permtisible.  For, 
even  though  the  quantity  of  liquid  should  remain  quite  unaltered,  Ihe 
proluibiliiy]  that  the  lung  will  quickly  expand  and  rejgain  its  functions  after 
panicentc*is  mu*l  obviously  1)ecome  less  and  less,  in  proportion  to  Ihe 
length  of  lime  during  which  it  hu  become  comprescd,  and  during  which  the 
byers  uf  lymph  thai  may  have  bound  it  down  have  lieen  allowed  to  organize 
themselves  and  to  conlracl.  Another  i^oini  of  great  importance  is  that  tbe 
withdrawal  of  a  |iait  of  Ihe  fluid  by  o[)eration  Keems  often  to  facilitate  the 
absofpiion  of  the  rest  of  it.  The  supposition  is  thai  the  nib-pleiiral  Ijmph 
channels  are  mcchnnically  prcwed  u|>on  by  the  liquid  and  that  the  flow 
ihrotigh  them  is  inlcrfcrwl  with.  At  an  advanced  stage  of  the  disease  ibc 
fact  that  Ihe  temperature  is  high  is,  I  think,  an  additional  reason  for 
tapping  the  che»t  without  further  delay,  esjwcially  if  there  is  fever  of  a 
hectic  type.  For.  as  Ku^smnul  originally  |>ointed  out  in  ihe  "  Deutith 
Artk."  for  1868.  the  removal  of  pus  from  the  pleural  cavity,  especially  if 
jibtid.  b  often  at  once  followed  by  the  cessation  of  pyrexia.  Of  this  I  saw 
a  most  striking  instance,  in  i88t,  in  a  man  who  had  pleurisy  as  a  <equel  of 
cnienc  fever.  His  Icmpeialure  rose  evcrj' afternoon  (o  between  loi' and 
105°.  falling  in  Ihc  night  and  morning,  1  had  made  one  unsuccesful 
attempt  to  draw  off  Ihe  cffiisi-d  fluid,  the  reason  of  my  failure  being  that 
I  ittcd  a  very  fine  aspirator  needle,  because  the  area  of  percussion  dullness 
Ivas  not  in  the  usual  position  behind,  but  at  the  tide  of  the  chest,  just 
[outside  Ihc  situation  of  the  pericardium,  so  that  I  felt  some  hesitation  in 
Iseting  upon  my  diagnosis.  However,  six  days  later,  when  I  visited  him,  I 
found  him  in  a  most  critical  condition,  with  great  anxiety  of  face  and  with 
extreme  distress  of  breathing.  As  Ihe  only  chance  of  saving  his  life  I  had 
a  somewhat  larger  trocar  plunged  into  the  chest  at  exactly  the  same  spot 
as  before.  Aspiration  was  Ihen  performed,  but  at  first  no  fluid  appeared. 
However,  I  took  the  instn^ment  and  pushed  it  inward,  feeling,  kh  I  did  this, 
iltat  the  end  of  it  encountered  and  seemed  to  paw  through  a  resitting 
membrane.     A  quantity  of  rather  viscid,  blood-stained  liquid  ai  once  escaped. 
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amlof  ihu  Tour  and  a  lulf  ounces  wifc  withdrawn.   The  (nticnlwa 
relieved,  nnd  front  (lui  time  weot  on  to  reccn-ery  without  «  tud 
Hifi  (cm|icnilure,  which  was  rising  al  the  time  of  the  ofKntiua 
reacticd  100.8",  fell  from  that  very  inDment;  three  hour^  Utct  11  «m 
and  during  the  next  three  days  it  only  once  readwd  99-4". 

When  il  i>  decided  to  tap  the  c)ke»l,  wnie  (ihy^ii  ijoi  havr  trrot 
ihnl  .1  piehmiiuiry  ]>itncturc  should  be  made,  by  nu'iin!i  ui 
deimi<  ^)rin(;e,  into  the  chamber  of  which  some  ol  tlvc  ]•:. 
be  drawn,     itiit  it  often  happens  that   this  procedure  leu>l>  (u 
even  though  the  diiignous  may  be  iguiie  correct,  and  I  Ihink  thit 
sui'h  an  iiuirumcnt  is  nut  to  be  advised,  at  lea>t  when  the  lundittoB  1 
patient  '»  so  serious  us  to  make  the  removal  of  the  cfTiuion  a 
imgwri^ncc.     For  either  li<iuid  enters  the  syrinj^c  or  it  due*  not.     Id1 
former  ciue  a  larger  irocir  i>  at  once  emplotcd,  and   the  |ialienl  mulK  I 
well  have  been  saved  ilie  iJi^jht  \ia\n  of  the  preliminary  )Hini.ture.     U  tli 
latter  oww  one  is  very  much  luuuiwred  in  taking  any  further  atcp,  •M 
perhaiM,  is  nevertheless  eucntial  to  his  safety. 

'ITie  aspirator  is  greatly  to  be  preferred  to  an  ordinary  tror.ar  loc  p«| 
cenle«is  of  the  irhesi,  fur  through  a  trocar  fluid  will  only  exape  fron  i 
pleural  cavity  when  the  pressure  there  is  greater  than  the  auuMpbin 
prCMure.  Several  pints  may  be  j)rexni,  and  yet  soUKtimcs  then  my  t 
only  a  momentary  llow  of  it  during  the  act  of  expiration,  nr  whcti  ihr  [aAa 
hap|>enK  to  cough.  Moreover,  there  is  great  danger  of  air  bcinf;  MCk( 
bock  into  the  ^.-rous  tp«cc  by  a  ricep  in^pit^lion.  ^mc  of  thoK  who  tin 
catcd  the  operaiion  a  few  years  agn  mainiained  that  the  introductwn  ofj 
tt  a  matter  of  but  little  ini[>))[tance,  on  the  ground  (which 
conieMed)  that  it  has  often  o<'c  urrvd  without  ill  cfTecta.  Hut  ui  the  |, 
day  few  surgeons  would  deny  that  il  intni  involve  the  nok  of  (jiving  a  1 
character  to  the  inflammatory  process.  Ilowevrr,  one  can  wiihoal 
prevent  il  by  surrounding  the  moulh  of  the  trot:ar  by  a  pictc  of 
gold -beater's  skin,  which  acts  as  a  valve ;  or,  as  has  been  usual  in 
one  can  fit  on  an  elastic  tube  and  make  it  dip  beneath  the  snriicc  of 
containing  carbolic  acid,  in  a  basin,  on  the  floor. 

Even  when  the  aspirator  is  uied,  there  is  often  a  good  deal  of  dU 
in  getting  out  any  cunuderable  quantity  of  the  liquid.  Pieces  of  I) 
are  drawn  against  the  inner  orifice  of  the  tube,  or  its  channel  1 
occluded  by  viscid  or  curdy  ]>us.  Sonieiiroes  ooe  can  rcalMr  the 
moviiif;  it  in  various  directions.  If  this  fails  it  may  be  ncccwry  to  wuti 
draw  the  iiLsirument  and  to  nuke  a  second  puncture  at  a  different  tfol 
It  sliould,  1  think,  be  a  rule,  to  which  no  exccplions  are  allowed,  thai  oa 
should  never  eniploy  for  tapping  the  chest  the  hollow  necdlei  which  ui 
commonly  sold  with  the  aspiratory  apparaius.  One  expects  the  hing  lob 
ex|uiidc-d  as  the  fluid  is  withdrawn,  and  there  must  be  a  very  great  tak  a 
its  being  wounded  if  there  be  a  sharp  point  in  the  way.  A  perfccily  Ml 
inslriiment  may  now  be  obtained  without  difficulty.  It  consists  of  a  traca 
and  lannula,  the  cannula  having  a  lateral  opening,  to  which  the  tab 
of  the  aspirator  is  fitted ;  there  U  alao  a  stojxock  which  can  be  tarscd  • 
the  moment  when  tlie  trocar,  luving  punctuti-d  the  chest,  n  being  vufei 
dravm.  Another  advantage  of  thii  instruroeni  is,  that  should  the  caani 
become  obstructed,  a  blunt  |iTObe.  fitting  loosely  to  the  caanuU.  CM  b 
passed  in,  so  as  to  clear  it  out,  without  having  to  detach  the  wyt*-" 
lube. 

The  best  spot  for  puncturing  the  cheu  i«  generally  said  to  be  abooi  rm 
inches  outside  the  edge  of  the  peclonilia  ma^,  and  ]r-^  ''--c  lbecd|ca 
the  sixth  rib  on  tlte  kit  nde  or  t^  the  fiAh  nl>  on  the  1  At  Ov)'' 

Hospital  I  think  it  lui  bemt  ustul  to  Klect  a  lower  intricoMM  afMcc,  sad  1 
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si  much  nearer  lo  the  posterior  Told  of  the  axilla.  Dr.  Bawditch  recom- 
ends  that  the  inMrutnenl  should  be  introduced  between  the  ninth  and  the 
'  eleventh  HIm.  The  reason  for  keeping  close  to  the  upper  cd^e  of  a  rib  is 
that  one  la  then  not  likely  lo  wound  the  inicrcobul  arierj^.  In  1855  this 
ftcctdent  hapffcned  during  an  operation  perfotmed  at  Guy'«;  the  (uticnt 
(who  had  phthisis.)  became  faint  at  the  lime  and  died  the  same  evening  ;  a 
pound  of  clotted  bluod  was  found  in  the  ba&e  of  the  chest.  FrAnixel  s^icaks 
of  the  UM  of  a  "  capillary  "  trocar  as  obviating  all  risk  of  »uch  an  ocvtir* 
rcnce,  but  I  have  tiever  heard  of  another  instance  of  it,  and  from  what  I 
have  seen  of  the  difficulty  of  extracting  the'  Duid  in  many  cases  I  should 
not  lie  dispoKd  to  recommend  tliai  too  unall  an  iDstruinent  xhoutd  be 
employed. 

It  i»  not  desirable  in  fKribrming  paracentesis  to  attempt  to  empty  the 

tilevra]  cavity.  Fianizcl  says  that  not  more  than  abuui  two  pints  and  a 
lalf  should  be  withdrawn  at  once.  In  many  cases,  during  the  operation  or 
'  nmediately  afterward,  paroxysms  of  cou^h  occur  which  arc;  bej^l  relieved 
a  hypodermic  injeciion  of  morphia.  As  Friinizel  remarks,  they  arc 
Liblles  K-l  up  by  the  re-entry  of  air  into  the  tubes  of  the  lung  which  had 
en  compresied.  That  they  are  not  due  to  the  contact  of  the  cannula  with 
'  surface  of  the  lung  is,  he  says,  shown  by  their  being  sometimes  produced 
Then  the  <)uantity  of  fluid  is  still  so  great  that  such  contact  cannot  have 
'  taken  place.  Moreover  he  has  re|ieattdly  fell  the  orilice  of  the  insirumcnt 
re>l  against  the  ptilmonary  pleura,  without  any  cough  resulting.  Since 
he  has  used  the  aspirator  and  drawn  ■,>lf  pleuritic  e(TiMon  very  slowly, 
he  has  very  seldom  observed  ihevr  severe  fits  of  coughing.  Once,  in  a 
phthisical  |>aiieni,  he  hat  known  thoracucenleuis  to  be  followed  by  fatal 
lixraoptysis  after  an  interval  of  eight  hours;  this  was  due  10  the  rupluic 
of  an  ^ncuri»m  in  a  vomica.  It  i.t  easy  to  .see  th.tt  the  increased  activity  of 
circulation  in  the  pulmonary  vetsclK,  which  must  he  one  result  of  ihc  opera- 
tion, is  very  likely  to  lead  to  the  giving  way  of  any  weak  ^pol  in  their 
walls.  A  much  more  frequent  occurrence  is  cedenia  ot  the  puhiionary  tissue 
on  the  affected  side.  This  seems  to  be  the  cause  of  a  phenomenon  which 
attracted  much  ailcniion  in  Paris  about  ten  years  ago— the  cxpcctoralion 
after  thomcocenic^iis  of  Urge  (|uantiUes  of  a  frothy  li'(uid  coniaining  much 
albumen.  The  patient  to  whom  this  accident  happens  may  have  expcri- 
CDCcd  the  usual  relief  from  the  operation  ;  but  after  an  interval  of  from  ten 
minutes  to  an  hour  his  breathing  becomes  distressed,  he  begins  lo  cough, 
and  he  may  turn  livid,  and  die  in  a  quarter  of  an  hour.  Tivcniy-one 
instances  of  it  were  collected  by  Tcrrillon  in  a  monograph  published  in 
1873  ;  most  of  them,  however,  ended  in  recovery,  and  some  were  compara- 
tively slight.  Tbe  close  resemblance  between  ilie  fluid  discharged  fiom  the 
air  passages  in  such  cases  and  thai  withdrawn  by  the  itotar  so  short  a 
lime  before  seems  to  have  led  some  distinguished  French  observers  10 
suppose  that  the  exiKicloratcd  albumen  was  dependent  upon  the  prcs> 
cncc  of  a  communicatiun  bctwctn  the  tavity  of  the  pleura  and  the  interior 
of  the  tung,  their  notion  being  either  that  the  lung  was  wounded  during  the 
ibontcoccntesis  or  that  a  perforation  existed  previously,  which  became  o])cned 
out  as  the  pressure  was  removed  from  the  surface  of  the  organ.  But,  as 
Tcrrillon  had  no  ditliiulty  in  «howiiig,  such  opinions  are  quite  untenable, 
and  the  only  reasonable  explanation  is  thai  there  is  suddenly  produced  an 
active  hyperemia  which  leads  to  mdenia  of  the  pulmonary  tissue. 

Among  the  objections  that  have  been  urged  against  the  performance  of 
thoracocentesis,  except  in  cases  of  absolute  necessity,  one  which  had  the 
3up()OTt  of  Dr.  Stokes,  of  Dublin,  and  of  Sir  Thomas  Watson,  is  that  it  may 
lead  tu  the  conversion  into  pus  of  an  effusion  originally  sero-hbrinous.  And 
although    this  suggestion   ts   altogether   rejected   by  Trousseau,   I  doubt 
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whether  he  w  nght,  Nolhinff  H  more  U 
infUmi-d  pleura  are  often  weakened  anil  cliii 
sudden  and  great  removal  of  [ire^-turc  frot 
exudation.  Ami  it  is  certain  that  in  many  < 
withdrawn  at  a  first  ujieration,  put  appears  on 
Thus,  although  it  accordt  with  the  natural  tc 
il  advances  the  proportion  uf  Itiicocytc*  in 
greater,  one  cannot  )>ui  admil  tlui  lhi«  proct 
by  the  pcrfonoancc  of  an  pprrstton.  Fi 
pain  in  the  »eat  of  puncture  and  or  an  indcf 
sffectcd  Mde  as  t>emg  general^-  present  and 
>  day  or  two.  He  aL->o  sxy%  that  thoracmeri 
idight  elevation  of  temjieniture,  and  (hat  unii 
day  a  more  or  le«i  cuniidcrable  incrcaM-  of  e 
which  a  somewhat  rapid  process  or  abKiq 
diiircsi*.  How  tiich  Ktalemenis  are  to  be  n 
eitstmg  pyrexia  is  often  suddenly  cm  short  bj 
to  »ay.  My  experience  has  been  that 
relief  from  the  optration,  and  are  in  ever 
than  before. 

I  have  already  alluded  to  the  circtimst 
quickly  acnimutatei  again  a^er  paracentes^ 
bccomex  .it  l)ad  as  before,  and  that  the  c^ 
When  this  ha])pens  two  nr  three  limes  in  sua 
only  a  fen*  dayv  Ftanticl  advises  that  « 
interference,  as  the  downward  cotinc  of 
by  it. 

[f  the  fluid  withdran-n  from  the  chest 
further  treatment  r<'tiuireB  to  some  extent  to 
bent  course  is  generally  to  close  the  puncti 
sometimes  what  remains  of  the  effusion  ail 
Cheesy  masses,  and  even  thick,  hard  dqxatti 
knd  llicn  found  after  death  lying  between  adi 
thmk  there  can  be  no  doubt  tttat  such  mtdw 
had  their  origin  in  an  empyema.  In  other  cj 
enclosed  in  u  dense  caifiuk-,  h.is  been  dlM-ovei 
the  fatal  illness  was  of  an  altogeilier  different  i 
such  an  instance,  in  which  there  ums  a  hu 
before,  .-ind  in  which  ph)-Mcal  signs  of  fluid  i' 
during  the  intervening  period.  Thus  it  is  m 
should  give  a  very  grave  prognosis  whenever 
Bui  in  awfX  coses  the  effusion  quickly  rvaceui 
required,  and  aAer  this  a  third.  It  »  right  I 
for  the  suhdideoce  of  the  diseaje;  and,  as  ] 
further  advantage  that,  each  time  one  re 
possibly  form  between  ihe  o])|iwed  surfai 
narrow  the  cavity.  But  when  a  third  [winc 
generally  advisable  to  alter  one's  procedure, 
which  for  the  future  the  cuviiy  may  go  on  d 
possible  op|H>rtunity  may  t>e  afforded  for, 
latfoot.  In  children  I  have  somilimeaj 
making  an  aperture  just  large  enough  to 
tube,  of  which  the  other  end  is  carried  bene 
liquid  in  a  iar  placed  beneath  the  bed. 
the  tube  (irmly,  and  doc^  not  uhi 
column  of  liquid  acting  hydrosUticalty 
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luDg.  Wilhin  a  surprisingly  short  lime  the  Roir  of  pus  may  ctast, 
■d  a  pcmianeni  cure  may  be  obtitincd.  1  much  icgm  ihai  I  have  no 
^Wlo  of  sevfral  cases  which  were  ircalwl  in  this  way  some  years  ago  8i  the 
EveltDS  Hospiul.  With  older  patients  1  havr  nev(.-r  had  similar  nicc^ss.  Tlic 
plan  uauUy  adopted  at  Guy's  Hospiiul  is  to  make  rather  a  free  inci&ton, 
under  the  carbolic  spray,  into  one  of  the  lower  intercostal  spaces,  to  intro- 
duce a  drainage  tube,  and  to  allow  the  pus  to  escape  into  an  antiseptic 
drei§iDg.  Injections  of  iodine,  or  of  |>ermanganale  of  potass,  are  often  used 
to  wash  out  the  cavity  at  intervah  of  ivrenlj-four  or  forty-eight  hours. 

A  wincit'hai  different  method  is  recommended  by  Frhntzcl.  Having,  at 
the  time  of  the  operation,  got  rid  of  as  much  as  possible  of  the  pus,  he 
pushes  a  long  caihelcr  downward  toward  the  $nine,  and  slowly  injects 
through  it  dtstitlcd  water,  at  a  temperature  of  too°.  until  ihc  space  is  full. 
He  tnco  draws  off  the  water  by  another  catheter  with  an  i-xhausting 
syringe,  and  he  repeats  this  procedure  three  or  four  times  until  what 
returns  a  quite  pure.  Masses  of  fibrin,  sometimes  as  large  as  the  palra  of 
the  hand,  generally  appear  in  the  wound  while  this  is  being  done,  and  are 
carefully  removed.  I  may  incidentally  remark  that  this  appears  to  me  to 
be  one  of  the  great  advantages  of  Kritntiel's  plan,  for  in  one  case  I  saw 
much  trouble  caused  at  a  later  period  by  such  masses,  which  had  become 
putrid.  Finally,  he  fixes  in  the  aperture  a  Hat  silver  cannula,  with  a  broad 
pbte  fitting  upon  the  surface  of  the  chest,  of  such  a  si/e  that  two  catheters 
can  be  |iassed  through  it  side  by  side ;  outside  this  arc  placed  antiseptic 
dressings;  and  over  ibem  a  bag  of  ice.  Each  day  afterward  the  pleural 
cavity  i>  twice  washed  out  by  means  of  the  catheters,  of  which  one  is  intro* 
duced  with  great  care  to  the  furthest  possible  point,  so  as  to  prevent  anjr 
aciiumulation  of  pus  from  taking  place.  Another  detail  which  he  deems 
rcty  iropoTtani  is  that  the  patient  should  lie  in  such  a  position  that  the 
wound  IS  at  a  higher  level  than  any  pait  of  the  pleural  t([M('c,  no  that  the 
fluid  may  gravitate  into  cx-ery  part  of  it.  After  two  day-%  a  solution  of  ^ 
per  cent,  of  common  salt  is  substituted  for  the  distilled  water;  and  later 
siitl  a  ver^-  dilute  solution  of  iodine  or  of  carbolic  acid.  He  says  that  of 
ele\'en  juuients  treated  in  this  manner  five  weic  completely  cured ;  five  died, 
but  most  of  them  from  causes  which  liad  little  or  nolhmg  to  d}  with  the 
opcnilton ;  one  was  under  obMrvaiion  when  he  wrote,  and  was  doing  well. 

The  0|>eration  of  washing  out  the  chest  is  not  altogether  free  from 
danger.  In  1S76  Dr.  Cayley  read  before  the  Clinical  Society  a  case  whicli 
had  ocrcuncd  to  hira,  and  i»  which,  while  a  solution  of  io<line  was  bdng 
injected,  iIk  jiatient  suddenly  became  pale,  unconscioas,  and  convulsed ;  the 
lem|>cratiire  tax  to  loy",  and  death  I'ullowcd  in  sixteen  hours.  He  cites 
thrc«  ca»d  recorded  by  Frenth  obicrvcrs,  in  each  of  which  like  sympiomji 
appeared,  thoujih  i)ne  ol  them  ended  favorably.  In  1874,  at  GuyS  Hu^jiital, 
a  girl,  aged  sixteen,  died  in  precisely  tlie  same  way.  She  had  had  a 
drainage  lube  in^c^ted  into  the  right  chest  for  an  emjiyema  live  weeks 
before,  and  wiut  going  on  well.  One  dajr  she  was  sitting  up,  and  her  chest 
was  t^ing  washnl  out  with  carbolic  acid,  when  she  ^tuddenly  cca.scd  lo 
breathe,  .ind,  although  artificial  respiration  was  set  in  action,  remained 
unconscious  with  muscular  twitchings,  until  death.  Nothing  has  been 
(oniM),  on  [lost-mortem  examination,  to  account  for  Kuch  accidents.  A 
cuggcklion  that  thrombi  in  the  pulmonary  veins  may  have  been  dislodged 
and  have  formed  emboli  in  the  heart  or  in  the  cerebral  arterie*  wems  to  have 
beer  shown  to  be  without  foundation.  It  is  noteworthy  that  in  every  one 
of  the  cases  the  chest  had  been  washed  out  many  times  before  without  any 
ill  effects  occurring ;  the  only  difference  being  that  in  two  instances  a  some- 
what larger  (luantity  of  fluid  was  being  injected  than  usual.  Ftanlzel  hints 
that  it  is  important  that  the  stream  should  not  be  directed  toward  the 
60 
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pciirardium.    Id  the  girl  who  di«d  at  Guy'i  Ho^iul  it  wts  DMed  ' 
was  a  very  slight  b^l  pcrirAnliltt.  and   ihac   the   scptura 
Yvnlriclu  or  the  bean  was  emhrinotcd. 

'I'he  process  by  which  the  sac  of  a  dischaTging  empyetna  bccomcsj 
ol>l iterated  nxim  to  consist  in  the  ronnaliun  oTgntaulation  ItsKie  i 
union  «f  the  two  opposed  surfac<-s ;  in  most  cases  Ihb  uDion 
at  the  root  of  the  lung,  and  sprrads  from  one  potnl   tu  aaotti 
reiu:he>  ihc  exlcrnal  onlicc.     Kiantiel  suggests,  and  I  think  with  | 
that  the  compressed   lung  is  rc-intlatcd  with  air  from  the 
during  the  act  of  coughing,  or  as  the  result  of  simple  expinuorjrl 
with  closed  glottis. 

But  in  many  cases  the  cure  of  an  empyema  retnains  incotafkl*.! 
cavity  may  have  shrunk  to  very  n.irrow  dimensions,  the  chat  naay  li 
gained  a  fair  amount  of  resonance  over  a  large  part  of  iia  lurbce,  < 
enter  the  lungs  pretty  freely,  but  there  is  a  Aslulous  oiicning  fiocai 
small  quantities  of  pus  continually  drain  away.  In  such  ca«et,  i 
rally  when  other  trcaimcnt  has  proved  unsuccessful,  it  luu  reL-entli 
praiticc  to  cxcbe  portions  of  one  or  more  ribs,  so  as  to  allow  tne 
the  chest  to  fall  in  and  meet  the  lung.  This  operation  tcenu  to  ban  br 
first  performed  by  Dr.  Peitavy,  In  the  "SirmiHgMam  MtJua!  Rrvim"  i 
tSSo,  Dr.  Williaro  Thomas  has  recorded  several  caMs  which  ncrc  to  tttiii 
and  in  alroosi  all  of  them  the  reHilt  seems  to  have  hem  highly  ulnliciM 
the  wound  healing  in  a  few  weeks,  and  the  lung  riMn^  romptetely.  TVf 
too,  was  restored  by  a  new  growth  of  bone.  It  is  to  be  ol 
tliat  the  patients  were  all  children  under  eight  years  old.  In  1S77 !_._ 
est  i.sed  portions  of  three  ribs  from  a  child,  aged  ^x,  a  (oiieni  ul  DrT 
in  the  li^vdina  Hospital,  whose  case  maybe  found  in  vol.  xiii  of  the  ' 
Society's  "7>ifi«Mr<'A'i?<(j."  An  interesting  point  was  that  the  >ctcfl| 
the  eighth  ribs  were  found  at  the  time  of  the  operatum  to  be  nfari» 
together  liy  bridges  of  bone,  which  had  formed  round  the  track  of  a  1 
tube  thai  h.^d  been  lying  for  a  conxtderable  time  bctwcrn  ihosc  boon, 
iraprovement  followed,  but  the  cavity  of  the  empyetua  did  nol  rJaic,' 
ultimately  the  child  died  with  lardaceout  orgiuis. 

DiagiKtit. — At  n  mU,  the  r«cogailion  of  pleartty  is  easy,  bring  l« 
directly  upon  tlie  characierisiic  (Mtyakml  sign^  Uut  some  mcdira]  ■ 
are  far  loo  ready  to  set  down  to  this  dt«eaK  cacet  in  which  there  is  ao  qii 
torn  except  a  pain  in  the  Mde,  |>er1inpt  of  a  neuralgic  or  nyalgic  chand 
In  hosjiital  practice  1  have  learned  to  distrust  the  uatcmcnts  of  ptfjoi 
when  they  tell  me  that  they  have  been  under  Ireatmcnt  daewbcn 
"pleurisy."  It  has  sometime  happened  that  an  eniplioo  of  shiB|tn  I 
escaped  notice,  not  having  been  looked  (or ;  and  costal  pcriototia  1 
abscew  of  the  cheat  wall  are  other  affccitunH  (he  powiblc  pmrnre  ■>(  *M 
must  not  be  forgotten.  The  only  i  osc  in  whirh  it  ts  allowable  to  ilofwl 
pleurisy  without  po»itive  evidence  from  [lertunKin  or  ouscu 
violent  pain  in  the  lower  part  of  the  che»t  is  accompanied  i 
bir  supposition,  then,  is  that  there  i»  inflammation  uf  the  up^ici 
the  diaphragm  and  of  the  corresponding  wrfitce  of  tbr  I'sn;;. 

Kven  when  one  thinks  that  one  hears  a  i>leuri<ic  - 
need  of  caution.     Dr.  Gairdncr  has  recorded  an  ir.- 
which  he  describes  as  having  a  shuflling  character,  atiemicd  witj 
sensation  as  of  a  jerking  movement,  produced  bv  Micneiln;!^'  ttiltJ 
down  against  ihc  waits  of  (lie  chest,  proved  to  be  due  w 
lung.     And  Guttmann  cites  a  caw^  of  JUrgensen's,  in  w:. 
wa«  produced  by  tubercles  projecting  above  the  suriuc  of  the 
pleura. 
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mucli  oiore  common   misiake  is  that  of  attributing   to   pericftrditis 
iu!i  sound  which  is  icjlly  pleuritic.     This  (Kiiiil,  liowvvcr.  will  licre- 
flfteV  Ix-  fully  distiisscd. 

PlL-uritii:  cfTusion  has  sometimes  been  diagDoscd  when  the  disease  (if  od 
the  ristit  side)  has  bccD  a  kydaiid  in  the  liver,  or  a  heiatic  ahsetis,  or  a 
hypophrenit!  absces,  or  when  (if  on  ihc  left  side)  it  has  been  un  abscess 
connected  with  Ihc  spleen.  Again,  it  is  rcmaikable  that  all  the  examples  of 
vrry  large  chronic  perimn/hf  effusion  which  have  occurred  at  Guy's  Hospi- 
tal have  been  set  down  to  pk-urisy.  But  it  h  probable  that  one  mi^ht 
almyN  be  put  on  one's  guard  bycarefully  mapping  out  the  area  of  percussion 
dullness,  and  by  noting  exactly  how  far  it  exicndH  in  front,  at  the  side,  and 
tiehind.  To  say  that  the  disease  might  not  be  a  circu numbed  ero[iyema 
would,  indeed,  be  impossible;  but  ai  least  one  would  be  saved  from  imagin- 
ing that  the  fluid  lay  free  in  the  pleural  cavity.  I  may  take  this  o])paT- 
tunitjr  of  remarking  that,  when  there  is  a  very  large  effusion  of  pus  into  the 
tefl  >^ide  of  the  chest,  pulsation  synchronous  with  the  heart  can  sometimes 
be  fell  in  Ibe  inicrcosul  spaces  near  the  nipple  or  above  it  and  toward  the 
aviclc.  so  that  the  presence  of  an  aneurism  may  be  suspected.     A  case  of 

is  kind  was  recorded  three  ceniurii-s  aj^o  by  Baillon;   its  real  nature  was 
d  up  by  ihc  bursting  of  the  swelling  with  dixdMrije  of  pus  from  it.   In 

r  own  time  Dr.  Walshe  has  studied  "pulsatiuf;  emjiycina,"  a*  he  terms 
it ;  and  Tmubc  threw  out  the  su^gciiioa  that  the  esisience  of  pericardial 
(in  addition  to  the  pleural)  elTuston  might,  perhaps,  aid  in  giving  it  its 
peculbr  character  by  fiiciliiaiing  the  movement  of  the  heart  from  left  to 
right  during  the  systole,  and  so  inoreasing  the  force  of  its  inij>act  against  the 
Mructures  adjacent. 

A^in.  all  the  physical  signs  may  point  to  the  presence  of  a  large  pleuritic 
effuMon  occupying  the  lower  and  back  part  of  the  serous  cavity,  and  >vt  the 
diagnosu  may  not  be  abiiulutely  free  from  poM>ible  sourres  of  error.  Traulte 
has  related  a  caite  of  acute  thoracic  disease  in  whiih  he  imagined  that  there 
were  both  hepaliuition  of  ihe  left  lung  and  exudation  u|>on  itsmrface,  but 
in  which  an  auto|)sy  showed  that  ihe  seroui  cavily  had  been  closed  by  former 
adhesion*;  the  great  diminution  of  kictile  vibration  in  this  instance  was 
attributed  to  plugging  of  the  smaller  bronchial  tulicx  by  lymph.  Mont  Kng> 
lish  ob«erven  followed  l^ennec  vo  far  a.s  to  think  that  the  detection  of 
K^phony  n  conclusive  evidence  thai  there  Ls  at  least  wmc  fiuid  effuMion 
into  the  pleura.  Fraiitiel,  however,  declare*,  as  the  result  of  careful  obter- 
vaiion  directed  to  this  t^uistlion  for  ^ome  yean,  that  such  an  opinion  is 
incorrect,  »  had,  indeed,  long  .igo  been  asierted  by  Skoda. 

But  in  chronic  cases  a  more  xerious  error  may  lie  commilled — tliat  of 
istaktng  iVir  pleuritic  elTuMon  a  mauof  maligii.tnl  growth,  tvvery  physician 
if  expciKnrc  mu^[  cither  li.ive  made  this  mi.ttake  himxclf  or,  at  leail,  liave 
seen  It  nude  by  others.  One  ^(hoiitd,  iherefurc,  never  give  an  opinion  with- 
out having  thought  of  «ich  a  |>oviiliility  ;  the  points  to  be  especially  noticed 
■re  whether  the  area  of  dullnetn  corresponds  in  shape  with  that  caused  by  a 
distended  pleura,  and  whether  tactile  vibmtion  U  or  i.i  not  still  to  be  felt  in 
certain  positions.  It  must  be  borne  in  mind  that  a  new  growth  situated 
in  the  mediastinum  or  in  the  lung  is  often  arcompanied  by  elfation  into 
the  pleura,  so  that  a  very  strict  diflfercniial  diagnosis  may  be,  after  all, 
so<netiates  Icra  accurate  than  a  more  doubtful  opmion.  Frantj«l  relates  a 
converse  case,  in  which  a  large  hemorrhngic  effusion  was  for  a  lime  supposed 
to  be  u  solid  tumor. 

Even  wlien  the  nreseocc  of  liquid  in  Ihe  pleural  cavity  ts  positively  and 
correctljr  diagnmeu,  one  mu«t  not  assume,  as  a  matter  of  course,  that  there 
is  pleuntic  elTusion.  A  simple  dropsy  of  the  serous  cavity,  for  which  the 
technical  lume  is  kydrotharax,  may  give  rise  to  precisely  similar  physical 
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signs,  eiccpt  thst,  being  probably  never  altogether  uniUt'- 
lo  dis{jlace  the  heart.  Again,  pure  blood, idbj' All  the  i 
what  ii  termed  hamalolkorax.  A|Kirl  Troin  mrgicAl  injuiics,  the 
cnuM*  of  such  an  nlTccticn  ii  the  mi>iure  of  an  nncunHn  of  the 
Sir  Thomas  W^tion  menilona  a  cu>c  in  whi<:h  (Aiia  of  a  rib  led ' 
dcMTuction  of  ibc  wall  iif  the  iniercodtal  artery  and  lo  (listeniion  of  lU 
side  of  the  chest  with  blood,  a  Urge  \An  of  which  was  clotted  ia  coBCBdai 
layers. 

(^mfluaiions. — PlenrUy  it  generally  attended  with  more  or  ttMfadbl 
of,  and  exudation  into,  ihc  HibvenxM  connective  tissue.  In  a  caKvtaj 
oc<'tincd  at  Guy's  Hos|tital  in  1871,  the  Gurbc«  of  the  lung  vaseorettda<l| 
reticulated  lines,  ditc  to  the  presence  of  pus  in  the  Ijrmph  cKaoiMb  bcaeri 
the  visceral  layer  of  the  pleura.  In  another  case,  in  1S69.  pm  was  faai 
outside  (he  parietal  layer  of  the  pleura,  infiltrating  (he  intctcostal 
tlwrc  was  also  in  (he  meduisttnum  a  difTa-H-d  aliwess  of  the  siic  of  s 
In  a  third  case,  in  1S73.  '^^  mcdia«in-il  tidies  were  infiltrated  wiihs' 
of  i>urifoTm  lymph,  ihrct-.quattrn  of  an  inch  thick.  All  three  were 
of  double  pleurisy,  accompanied  by  pericarditis.  Cases  differ  rery 
regards  liability  to  the  spread  of  itiflamnution  from  ilic  pleara  to 
serous  membraRes.  So  for  as  I  know,  the  pleurisy  which  so  constaatty' 
in  phthisis  never  extends  to  the  pericardium.  Itiii  (he  more  ini 
violent  fornaof  the  disease  arc  exceedingly  a{i<  (o  *ci  up  pericarditis- 
over,  (here  arc  cases  m  which  both  plcurie,  Che  pericardium,  aiHl  the 
toncuin  seem  to  become  simuliancocisly  infUmcd,  or  at  least  in  which  il 
not  be  determined  that  any  one  of  them  was  affected  earlier  than  the  rol 
As  a  rule,  such  cases  present  very  acute  symptoms  and  run  a  r3(>td  codD 
But  this  is  mil  invariable.  In  1876,  a  girl,  aged  twenty-three,  was  admitu 
into  Guy*s  Hotpiiol  with  what  was  supposed  to  be  enteric  fever.  Ktixt 
fortnight  fluid  effuMon  was  detected  in  the  left  pleura,  and  with  the  auiiati; 
forty-two  ounces  were  drawn  off.  Her  febrile  symptoms  contiBSK-il,  ill 
licciime  emaciated  and  died.  As  may  well  be  understood,  it  was  xWm^ 
toward  the  last  (hat  she  was  suffering  from  some  olacure  tubercBlar  dixsM 
Howc\'er,  on  making  an  autopsy  I  could  disccn-cr  no  tubcrcin  aaywkcn 
But,  beside*  the  pleuritic  effusion  on  the  left  side  which  had  bem  dacnoMl 
there  was  l>-niph  over  Ibe  whole  of  the  righi  pleura ;  the  pennrtflsa  H 
adherent  by  a  recent  plastic  cindation ;  the  liver  and  the  *pleen  wov  fal 
to  the  diaphmgm  by  a  similar  ntaierial ;  and  tbe  lower  jian  of  ibe  abdW 
nal  cavity  contained  a  small  amount  of  purulent  fluid.  It  may  be  th 
the  diiMrosc  was  of  rheumatic  origin,  for  the  girl  was  said  to  have  hsd 
■fTcclion  of  liCT  joints  about  two  months  before;  but  there  wa 
carditis,  the  presence  of  which  would,  I  think,  have  been  almost 
as  to  the  corrcc  cness  of  this  hypothesis.  The  case  appear*  tu  mc 
great  interest,  not  only  patbologicaUy,  but  also  on  acecMDI  of 
scunty  during  life.  For  I  have  repeatedly  bund  the  thoracic 
cavities  and  the  upjwr  part  of  (be  peritoiMMl  space  ^1  rkml  bf' 
adhesions,  when  there  had  been  no  history  of  any  chm  atfrctMMi  lai 
il  would  now  seem  that  «ich  a  result  may  arise  from  an  illncB  wkic. 
clinically  might  be  taken  for  fe%-cr.  It  Iku  l>een  laid  do»n  (hit,  wfaewH 
the  two  pleura  are  attacked  with  in  flam  ma  lion  limultarteously  or  ID  ^WOrl 
ston,  one  ought  to  xus]>cct  that  there  is  lome  underlying  cotidiiiua,  neb  I 
Bright's  dihca^e  or  Intent  ttibemilosis.  But  1  ihtnk  tfaat  a  goad  mm 
exceptions  lo  this  rule  are  met  with  in  practice. 

yE/ioltgy. — I  have  left  lo  the  lost  the  caiues  of  plmrny ; 
symptoms,  the  diagnoHS,  and  the  ireaiRkcol  of  tbe  otseaae  can 
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efcrencc  to  rhcm,  whereas  they  sometimes  aflect  in  »  very  imponant 
ulliiiuic  is«ic. 

Foremost  among  ihcm  is  io/J.  This  has  been  so  commonly  set  down  as 
^ivinjjc  rise  to  all  farms  of  internal  inflammation,  and  often  with  so  little 
reason,  that  on<;  cannot  be  surprised  that  many  physicians  should  be  reluctant 
to  recoKnijie  its  operation  in  any  case  whatever.  But  I  <|uitc  agree  with 
Fianizfl  that  the  clinical  cvidentc  in  proof  of  the  dirt'Lt  dependence  of  p)cu- 
riiy  ujtgii  told  is  of  the  moit  sEtikinf;  character,  and  such  as  cannot  possibly 
be  explained  away.  He  cites,  for  example,  cases  of  peisoiu  who  have  been 
attai  Iced  after  having  cx|>osed  one  side  of  the  body  to  a  draught  in  changing 
their  clothes  while  heated,  or  after  having  |{ot  one  side  wet  through  in  a  driv- 
ing niin.  Other  ci§cs  have  immediately  resulted  from  sitting  near  an  open 
wmdow  or  by  a  bddly-fiiting  door,  especially  during  convaleKence  from 
ionte  acute  illness  or  (it  is  said)  after  a  course  of  oiercunal  treatment. 

Injuriet  to  the  chest  often  give  rise  to  pleurisy.  Not  only  does  this  occur 
when  the  ribi  have  been  broken,  but  also  when  (here  is  no  evidence  of  any 
daiiuge  to  the  ]>arietes  of  the  thorax. 

Certain  general  diseases  are  very  apt  to  be  attended  by  pleurisy  as  a  com* 
plicatiofi.  This  is  the  case,  for  example,  with  acute  rheumatism ;  but  I  am 
not  aware  that  inflammation  of  the  pleura,  when  it  is  of  rheumatic  origin, 
is  ever  a  prinury  and  an  independent  malady,  as  not  infrtM]uenIly  hapjwns 
B-ith  p«'ricardiiis  or  endocarditis.  Scarlet  fever,  again,  must  be  mentioned 
as  3  nither  frequL-iit  cau.se.  On  the  other  hand,  Frilntxel  lays  down  the  rule 
that  enteric  fever  never  becomes  complicated  with  pleurisy  during  its  early 
itagc,  when  the  morning  temperature  is  not  l>eiow  toi°.  He»ay»ihat  he 
lux  li«cn  nved  from  many  mistakes  by  bearing  this  fact  in  mind ;  and  I 
myself  have  recently  met  with  an  instance  in  which  a  young  lady,  who  had 
obvious  sign*  of  pleuritic  effusion,  was  erroneously  supposed  to  be  also  pas- 
ing  ihTXHigh  an  attack  of  fever.  «o  that  her  condition  caused  a  great  deal  of 

rotation  and  anxiety  which  (if  Franliel  i*  right)  were  altogetner  uncalled 
Among  visceral  affections,  none  isto  commonly  accompanied  by  pleu- 
risy ax  Bright'*  distatt  nf  the  ki/tntys ;  indeed,  one  thould  always  make  it  a 
rale  to  tcM  the  urine  for  albumen. 

I.aslly,  a  secondary  pleurisy  is  o^cn  due  to  the  direct  extension  of  inflam- 
mation from  some  aJjacenI  structure.  To  the  pathologist  there  is  probably 
no  condition  which  is  so  familiar  as  this;  but  the  afl'cction  is  in  many  cases 
fmmd  to  be  niiite  recent  and  early  at  the  time  of  death,  so  that  it  hai  no 
clinical  significanre.  Among  thcle«  obvious  starting  points  for  a  wvercor 
even  fatal  pleurisy  may  be  mentioned  abscesses  in  the  armpit,  operations 
ui>on  tSc  breast,  suppuration  of  the  cervical  connective  tissue  after  trache- 
otomy, caries  of  the  ritis,  mediastinal  abscesses,  cancer  of  the  cesophagus, 
and  caricsof  the  dorsal  vertebra;.  Or  its  origin  m.iy  be  below  the  diaphregm, 
the  lymph  ch.innels  di*coveied  by  v.  Recklinghausen  probably  conveying  the 
int1;i minatory  process  from  one  serous  cavity  to  aninher.  Thus,  I  h.ive  seen 
cases  in  which  pleurisy  appeared  to  be  the  immcdi.^te  cause  of  death,  and  in 
which  it  was  due  to  extension  from  a  puer|>erHl  peritonitis,  or  from  a  peri- 
tonitis following  ovariotomy,  or  arising  from  disease  of  the  rectum.  Ag-iin, 
I  have  met  with  instances  in  which  a  very  acute  inflammation  of  the 
pleura,  with  fetor  of  the  pus,  started  from  the  upper  end  of  a  psoas  absceu, 
or  from  a  localiicd  abscess  behind  the  stomach,  due  to  a  perforating  gastric 
nicer. 

But  by  far  the  most  common  causes  of  a  secondary'  pleurisy  are  aSec- 
rions  of  the  lungs.  It  is  unnecessary  for  me  to  insist  on  the  fact  that 
exudation  upon  the  serous  surface  occurs  in  every  case  of  acute Jia/umffma, 
and  in  almost  every  case  of  heart  disease  in  which  pulmonary  mfarcts  are 
formed,  for  then   the  pleurisy  is  raicly  of  clinical  imporUnce.     On   the 
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Other  hand,  in  pjncoiia  (especially  wWn  multing  From  thnxabc-  -'  — 
twsl  tiniim,  itW-'U  cons«)ucni  u{)on  cli«:.i%  of  (br  [crnponl  l«i; ' 
»  M>mi;ltine(  the  most  contiptatoi»  Itralurc  of  the  cost,  and  duj  Ik  mmtM.< 
for  the  ptimsry  diicasc  and  ihc  cause  of  all  the  paiieni's  sjmpbmt.  Sti 
moTL-  ini|iurunt  is  il  (o  bc;iT  in  mind  ih.-it  what  sevms  to  be  an  uiioo«|l>ejli 
and  sini]ile  attack  of  pleurisy  may  rc.nlly  In-  di-pcndmi  upon  «ii  uttM' 
piieuinonia,  of  which  there  maybe  little  or  ito  tlinital  cvidenre.  Whi 
pleural  cnu>iii>n  lias  once  taken  pbce,  it  nuy  be  irnftossible  to  dncotB  1 
pli)w^  ii^m  the  presence  of  heiiatiiation  of  the  coircsjionding  yut  ut  i 
Juni:.  Il  often  happens  thai  the  characters  of  the  sputa  afTortl  the  wtlf  dl 
to  the  real  nature  of  the  cav,  or  a  correct  diagnosis  may  depend  otinl 
upon  one's  having  seen  the  patient  at  an  earlier  period  before  the  daid  n 
poured  out  into  the  scious  cavity.  Again,  it  is  not  improbable  ihuaMI 
limited  patch  of  pneumonia,  involving  the  surface  of  the  lung,  may  n<n 
times  be  the  starling  point  of  a  difftiscrd  and  severe  pleurisy. 

Il  is  in  regard  \ophlhiiia  that  this  question  is  of  tlie  greatest  impQrliMi 
on  account  of  its  bearing  on  prognosis.  One  is  fri'qitenily  secmic  |<*i«ll 
who.  having  bvorably  passed  through  an  attack  of  plcuri^^y,  air  «h«) 
afterward  seized  with  hicmoptvsts,  or  develop  signs  of  tuLcn  iilar  diKl 
of  the  lungs.  Sometimes,  no  doubt,  ihe  pTi:3cnce  of  siich  iliwaic  cut  I 
detected  even  while  the  serous  infl.tmmation  is  in  progrea.  if  one  if  utrl 
to  examine  the  upper  lobes  thoroughly,  and  I  alwaj-s  make  b  |iaint  of  Atti 
SO  before  I  express  an  opinion  as  lo  the  probable  ismc  of  a  case  of  plarii 
Bui  in  many  c:iscs  all  the  clinical  evidence  points  to  tin*  concIuaiM  it 
the  puhnonarv  affection  has  been  of  later  development.  Thov  whirtAt 
Buhl's  infective  theory  of  tubercle  can  then,  of  course,  maintain 
reallysecondaiv,  having  been  due  to  the  absorption  of  easeouKHiai'' 
blood  (</■.,  p.  '«<)). 

A  somewhat  different  point  is  whether  pleuritic  cfTiuion,  whtie  it  < 
to  conipreui  one  of  the  lunf^s,  favors  a  freUi  development  or  a  further  j 
of  tubercles  in  that  orfcan,  or  whether  il  may  not  rather  lie  advene  i 
sn  occurrence,  even  though  it  may  increase  Ihe  susceptibility  of  ihr  tri) 
lung,  which  lus  to  perform  extra  work.     I  have  noici  of  iix  ca>e>1 
on  ihis  question.     In  one  iitstance  there  were  no  lulxtcle*  cxtefii 
Oppoittc  lung  ;  in  another.  Ihe  tuberdci  were  much    lc»  n't"-' 
aide  of  the  pleurisy ;  in  two  o(hen^,  it  was  obictved  t)ui  ot 
were  all  of  old  dale  and  inactive.     On  the  other  hand,  there  «>.» 
which  they  were  more  abundant  in  the  compivsscd  lun^  than  in  the  < 
one,  and  once  a  lung  entirely  atrlds  was  actually  full  of  luberck*  {« 
which  were  ^ray  and  others  caseoiu)  in  its  lower  lobe,  where  ibcir  pnaia; 
the  apex  being  lieatlhy.  Is  an  occurrence  soexcepiionul  that  one  omdd  I 
doubt  that  the  pk'urisy  had  determined  tlteir  forinatiun.     PirciKlyi' 
question  has  been  raised  in  regard  to  the  effect  of  the  supmrcntioo  of  j 
mothorax  on  phthisical  disease  of  the  lung. 

According  to  Dr.  Stokes,  hectic  fever  someiimessulKide*  when  | 
of  the  pleura  occurs,  and  1  ihall   luvc  lo  mentkm  at  lout  our 
pneumothorax  in  which  the  jiatient  recovered,  not  withstanding  that  I 
previously  bad  symptoms  of  phthisb. 
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SoDK  of  the  older  pathologic^!  anatomists,  including  Morgigni  and 
Mcrkcl.  appear  (o  have  nude  mention  of  the  fact  that  air  soTHelimn  accu- 
mulates in  ihc  cavity  of  ihc  pleura ;  but  the  term  Pneumothorax  was  first 
used  in  1803  by  hard,  a  pupil  of  Baylc-  Ii  iras,  however,  left  to  Lacnncc 
to  cive  a  full  de%ription  of  this  affection,  and  to  indicate  various  ways  in 
which  air  may  pass  from  without  into  the  serous  cavity.  Since  his  time 
n»o«  writers  have  admitted  that  in  exceptional  cases  gases  may  be 
fonned  there  as  the  result  of  chnoical  decomposition  of  liquid  cITusion,  or 
perlups  by  direct  <ecrction  from  the  lining  membrane.  Such  notions,  how- 
ever, accord  ill  with  the  general  doctrines  that  are  now  held  by  almost 
every  one.  And  as  neither  of  these  supposed  causes  of  pneumothorax  has 
in  its  favor  the  slightest  clinical  evidence,  we  may  now,  fiuided  by  the  ex- 
perience of  more  than  half  a  century,  reject  them  altogether,  and  asstime  tlat 
air  is  never  found  in  ihc  interior  of  the  pleural  space  except  as  the  result  of 
a  breach  in  the  continuity  of  its  surface,  placing  it  in  more  or  leas  direct 
communication  with  the  external  atmosphere. 

Seemg  how  delicate  are  the  structures  which  separate  the  pulmonary 
alveoli  from  the  surrounding  serous  space,  one  cannot  be  surprised  that  in 
the  immense  majority  of  cases  pneumotliurtx  is  a  consequence  of  perforation 
of  the  visceral  layer  of  the  pleura,  allowing  air  to  escape  from  the  lung. 
Very  often  this  arises  from  direct  violence.  Broken  rib*  are  exceedingly 
ap(  to  wound  the  lung,  and  in  persons  who  are  run  over  or  severely  crushed 
the  organ  may  be  torn  without  there  being  any  fracture  of  bone  or  lacera- 
tion of  the  costal  pleura.  So,  again,  pneumothorax  may  be  produced  by 
powerful  rousLular  efforts,  even  when  the  lunjt  has  1101  been  previously 
diseased.  Thus,  Frant/el  relates,  in  Ziemssen's  "  Handbuch,"  a  ciie  in  a  lad, 
aged  nineteen,  who  was  exerting  all  his  strength  to  push  a  heary  auk,  when 
he  felt  something  give  way  in  his  chest,  and  became  suddenly  short  of 
breath  and  powerless.  As  he  recovered  entirely  within  six  wcelu,  without 
any  lung  affection  having  been  discoverable,  il  may  probably  be  assumed 
that  none  existed.  A  similar  accident  sometimes  happens  during  the 
violent  straining  which  attends  the  paroxysms  of  whoopmg- cough.  The 
fact  that  the  bullae  in  emphysema  of  the  lungs  often  have  the  thinnest  con- 
oeivable  walls  might  naturally  lead  one  to  antteiivite  that  pneumothorax 
should  occasionally  arise  from  their  rupture.  But  this  roust  be  exceedingly 
nre,  and  I  believe  that  writers  admit  ii  only  when  the  so-called  interlobular 
emphysema  is  present.  As  a  general  rule,  the  entrance  of  air  into  the  pleund 
space  is  the  result  of  some  local  inSammalory  affection  of  the  lung,  leading  (o 
ulceration  or  sloughing  of  the  pulmonary  pleura.  Sometimei,  though  but 
seldom,  the  disease  is  a  simple  acute  pneumonia  running  on  to  gangrene.  Much 
more  often  it  is  a  sloughing  infiirctus,  de|><:ndent  upon  infective  ciaboli,  such 
951 


952 


ORIGIN  OF   FNEUHOniORAX. 


( ibt  Cm: 

'■nuURB. 

Iter  henr. 

tuMnflflJI 

ion  of  a| 


■3  arc  carried  to  the  luR^incasesofeardiwase.orinaKmt^'arictroft 
aScctions.  Sonu:timoit  i«a  "bronchitUfouiida,"  with  UrixuUicd  dtli 
of  the  tubes.  It  may  e%*cn  be  nn  atisccst  Martin^  from  Ibe  uluubuj 
root  of  the  lung,  and  nukinz  in  way  in  Miecenion  into  a  brondnudaw 
ihc  pleural  <jiace.  Rut  men  case*  are  alter  all  exfepiional.  By  (iuihr 
most  common  <:au«e  of  pneumothorax  is  the  }(tving  wty  of  a  w|xrfKal 
vomicft  in  phthisi«.  W^she  cMinulcx  that  nine  out  of  ten  C4M>  inr  is 
this  way,  and  FrSntzel  cirries  the  proportion  still  higher.  putiin|  it  u  ha- 
teen  to  one.  It  would  occur  very  moth  oftener  than  it  doo  but  lot (1« 
adhesive  p)ciiTi«y,  which  generally  advances  fori  /assy  with  chronic  fd- 
monary  disease,  slowly  M.iling  up  the  wrous  cavity.  Indeed,  ctca  «kD 
there  is  no  evidence  of  phthiti^^  either  l>cfure  or  afterward,  it  b  ■  'luouoe 
whether  the  *pontnnctni>  derdopmenl  of  pneumothorax,  independciitly  of 
any  violent  muscular  effort,  should  not  generally  be  attributed  lotbrtv^ 
tun:  of  a  nnall  tuberculous  cavity,  by  which  (as  sooictimo  hip|wiu)  Dciibi 
physical  signs  not  syin]>toins  have  been  produced.  A  caM  in  jioiiit  «• 
related  by  Prof.  Vogcl,  of  Dorpat,  in  vol.  ii  of  ihc  "  Dtulnhti  Atlut' 
A  woman,  aged  twenty-nine,  became  suddenly  the  >ubjci  t  of  pivru 
one  morning  at  nine  o'clock.  All  that  could  be  made  out  as  to  tb 
causes  was  that  some  months  previously  she  had  had  a  ti'tgi  _ 
cough,  and  more  recently  a  little  pricking  pain  in  the  region  of  tbt  Gmi 
when  the  attack  began  she  was  engaged  in  t\irntng  over  her  baby's  nuUm, 
and  just  before  she  had  betn  lifting  iis  balh,  which  was  rather  heny. 
Vogcl  himself  was  inclined  to  thiuk  that  she  had  hud  lateni 
disease. 

Another  way  in  which  pneumothorai  arises  is  by  perforation 
visceral  pleura  from  without,  as  when  an  empyema  discharges  itvlf  ihr 
the  air  pav^ges.  In  medical  practice  this  cause  comes  nrxt  to  phihb 
order  of  frequency.  I'eihajis  il  is  abo  posiUe  for  pleurav  to  pit*  i 
pneumothorax  at  an  earlier  stage,  if  the  inflammaiion  i»  Mittirimtljii^ 
to  lead  to  sloughing  of  the  visceral  layer  of  Ihc  serous  membrane 
in  1S69,  a  man,  aged  forty-two,  was  brought  into  Guy's  Hospital 
severe  chest  affection,  under  which  he  was  said  to  have  been  laboring  1 
fortnight ;  he  died  half  an  hour  uficr  hbadmia»on.  He  was  fonnd  tol 
acute  pericarditb,  mediastinal  inflammation,  and  early  pleurisy  on  the  left  1 
But  the  principit  seal  of  disease  w.is  the  right  pleural  cavity.  Thbcoitc 
fetid  gas.  and  four  and  a  half  pints  of  diny,  purulent  fluid.  In  ihcnppcl 
lobe  of  the  lung  there  were  two  openings,  and  through  these  air  had  doonldl 
entered.  Bui  the  pulmonary  pleura  was  gangrenous  over  an  area  of  twi 
square  inches,  and  the  substance  of  the  lung  beneath  it  to  adrpth  of  half  M 
inch,  the  alTccted  part  being  Iwunded  by  a  yellow  border.  Tlui  the  plcuin; 
was  of  exceptional  severity  was  also  evident  from  the  bet  tlui  ilierc  «i 
suppuration  outside  its  parietal  layer,  involving  the  intercostal  mu»cJei. 

There  still  remain  cases  in  which  the  air  b>  not  dciivird  from  the  lung  a 
all,  hut  directly  from  the  outside  of  the  chest,  or  from  some  part  of  the  all 
mentary  <-ai)al.  As  a  consequence  of  perforation  of  the  thoncic  *aUl 
pneumotlioiax  is  scarcely  ever  seen  by  physicians  except  when  so  enpyot 
has  broken  through  spontaneously,  or  has  been  let  out  l>y  operaiion.  Aol 
when  the  pus  points  of  its  own  accord,  the  channel  by  which  ii  mH-V«i  ill 
surface  is  commonly  oblique  and  indirect,  so  that  air  faili  to  fiitd  i:s*4 
along  it.  Dr.  Moxon  has  drawn  attention  to  the  possible  oc<-urTCMC  ( 
double  pneumothorax  as  the  cause  of  death  after  tracheotomy,  ^o'frwicotl 
emphysema  extending  down  from  the  wound  so  as  to  fill  tl>-  -  ai 

connective  tissue  with  air,  which  then  bursts  into  the  serous  cj^ 
such  case  occurred  in  a  woman,  aged  ibirty-tbree,  who  died  ia 
tweoiy-feur  hours  after  the  operation.     Emphysema  had  ipmsd 
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chcsl,  and  anns  *s  &t  is  Ifac  fingers.  Bo<b  \aagi  wen  found  colbpsed 
and  almost  airless. 

The  pan  of  the  altmcDtary  canal  whicb  is  raost  often  the  startiDj;  point  of 
pneumothorax  i*  the  ceauphagus;  a  malignant  growth  may  eat  tin  way  into 
the  scroll!^  uviiy,  ur  the  iikcration  dite  to  a  foreign  body  may  have  a  like  re- 
sult. But  sometimes  a  ga&lric  ul(.cr,  after  sclting  up  a  drmmscribed  hypo- 
phrenic  abscess,  has  led  to  perforation  of  the  duiphnij^m ;  and  a  hydatid  cyst 
of  the  liver  bus  been  lcno«'n  to  open  commiinii-aiiunx  in  two  oppoutc-  direc- 
tions, with  tlic  bowel  below  and  with  the  pleural  space  above. 

The  recognition  of  pneumothorax  b  pot  always  a  perfectly  simple 
nutter,  even  in  the  dead  body.  In  making  an  auiajMy,  at  the  moment 
wIkh  the  knife  i^  first  plunged  into  the  thorax,  the  air  can  sometimes  be 
heard  to  nish  out)  or,  if  a  puncture  is  made  with  u  trorar,  it  may 
ctcspc  in  a  jet.  so  as  to  blow  out  a  lighted  match.  l)ut  this  occuni  only 
when  its  pressure  is  greater  than  that  of  the  atmosphere,  which  is  by  no 
meaiK  generally  the  case.  In  all  i>robability  the  existence  of  air  in  the 
pleunil  space  is  very  often  overlooked  in  ordinary  post<moricm  examinations, 
especially  in  the  bodies  of  phthisical  patients,  in  whom,  from  their  )iaving 
extensive  adhesions,  the  colla]»c  of  the  lung  has  been  only  partial.  The  best 
way  of  making  sure  whether  there  is  pneumothorax  or  not  is  10  i>uiiciure 
the  cheit  under  water,  which  may  be  done  either  by  dtviecting  off  the  ti»uo 
from  the  ribs  so  as  to  form  a  pouch  that  can  be  filled  with  water,  or  by 
pouring  water  into  the  abdomen  and  then  perforating  the  diaphragm  with  a 
trocar.  Or,  if  pleuritic  effuxion  is  pre^ni,  it  may  l>e  sufficient  to  sliake  the 
body  before  ojiening  the  chest,  after  which,  if  there  is  any  air,  the  liquid  will 
be  found  to  be  frothy. 

When  the  imetiino thorax  arises  from  jicrfcnaiion  of  the  vbcefal  pleura, 
the  aperture  by  which  the  air  entered  is  sometimes  plainly  visible  ;  it  may  lie 
as  large  a.^  a  Ihrcejicnny  piece.  Much  more  often  it  is  covered  by  reicnily 
formed  lymph,  and  the  only  way  of  delecting  it  is  to  inllntr  the  lung  with 
bellow*  through  the  trachea.  Or  it  may  have  twcome  completely  closed  by 
adhc^ions  dunng  the  interval  that  has  eUpsed  bcm-cen  the  occurrence  of  the 

Eneumothorax  and  the  death  of  the  ]uticm,  so  that  there  may  be  no  posn- 
ility  of  discovering  its  position.  It  is  most  commonly  situated  upon  the 
lateral  niriace  of  the  lung,  in  the  upper  lobe  near  its  lower  border  or  in 
the  lower  lobe  near  its  upper  border.  The  chemical  nature  of  air  with* 
drawn  from  the  pleural  sjiace  was  investigated  by  Dr.  John  Dav^  many  years 
ago,*  and  analyses  have  since  been  made  by  other  chemists ;  it  has  alwajFS 
been  found  to  consist  mainly  of  nitrogen,  and  the  amount  of  carbonic  acid 
in  it  has  generally  been  greater  than  that  of  the  oxygen ;  sulphuretted  hydro- 
gen hnstwtn  present  when  the  other  contents  of  the  cavity  were  putrid. 
Dr.  Walshc  lalwn  to  explain  the  difference  from  atmoKpheric  air  by  point- 
ing odi  that  it  traversed  (he  hm^  before  reaching  the  pleura.  Dut  il  can 
hardly  tie  said  to  have  p.xssrd  through  pulmonary  tissue,  and,  moreover,  its 
com|MMiiion  is  far  more  altered  than  that  of  normally  expired  air.  Obvi- 
ously, therefore,  it  must  have  undergone  change  while  in  the  serous  *paee, 
either  as  the  result  of  the  action  upon  il  of  liquid  effusion,  or  in  consequence 
of  thealffiorbent  energy  of  the  pleural  membrane,  which  is  very  considerable, 
as  we  shall  presently  see. 

When  death  occum  within  a  few  hours  after  the  development  of  pneumo- 
thorax, 'he  cavity  of  the  pleura  is,  of  course,  found  empty,  there  having 
been  no  lime  for  the  occurrence  of  effusion.  But  in  other  cases,  at  least 
such  as  are  seen  by  physicians,  an  empyema  is,  as  a  nile,  formed  within 
a  few  days.  Dr.  W^Ishe  has  even  discovered  signs  of  liquid  effusion 
within  twenty-four  hours.  The  most  striking  instance  to  the  contrary 
'  ["mt.  Thtitt^"  tStj:  and  in  hi*  collccied  "  RcMuches,"  vol.  A,  p.  afQ.— Ed,] 
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with  which  I  am  acquainted  is  afforded  by  Vogel'«  case,  a^-r'-  -f-ffrt  » 
at  p.  951-     He  tc]x-.i(etlly  examined  hts  patient  iliirinft  (li>  iitriik 

was  ariackcd,  and  couUJ  never  dcteei  ihe  slighim    indic^aii'ti  '■'  ^eant. 
Even  vrlicn  cfTusion  does  lake  place  it   it  not  always  purulent.    Vtiond 
spniks  of  serofibrinous  exudalion^t  ai  of  not  infrefiiitml  ixmrrence.    la  tm 
]iatk-n(  the  pleural  space  gradually  became  fiill  uf  fluid  without  any  p^ina 
developing  ilsolf,  nnlil  there  was  no  longer  any  pneiintothoraa  ;  a  («arOat 
showed  that  the  niiiil  wax  scro-fibrinoitv     tn  another   caw  the  suae  (ka( 
happened   noiwiihstsnding  thai  a    large  opening  through   the  Iud|;  Im 
up  during  a  period  of  thtr«  month*  a  free   commiinicJiion  l>et«wa  t« 
serous  cavity  and  ihi-  external  atmos|>hen:.     So  fit  a«  (he  air  ibelf  ncm- 
ectned,  one  must  indeed  suppov  that  its  |>Owrcrof  wltine  np  tnlhtiiaitni 
depends  iTpon  the  accidental  presence  in  U  of  "germs.'       But,  ai  « I 
seen,  pneumothorax  is,  in  a  very  large  majority  of  cases,  due  to  the  1 
of  a  phthisical  vomica  into  the  serous  space.     1'he  ctmtenl*  of  the  ^ 
must  generally  escape  with  the  air,  and  they  may  well  lie  regarded     _  ^^ 
cause  of  the  pleurisy  which  follon'*.     When  (he  original   hing  affnrfiooni 
sloitghing  infarct,  or  when  Ihe  pleura  is  [)rrforate<l  tiy  a  malignant  oMf^ 
geal  growth,  or  by  a  hypophrenic  alnceacommtmirating  with  the  »lomarlmti 
consecjucnt  inflammation  is,  of  course,  peculivrly  <cseTe  and  rapid  in  itscWM 
On  the  other  hand,  in  surgical  practice,  when  a  he.ilthy  lung  m  woMidei 
by  fractured   ribs,  I   believe   (hat   pleurisy   not   seldom    rctnaim  jbaa^ 
Probably  very  much  depends  upon  whether  or  not  the  a|>ertiire  in  the  hoj 
becomes  quickly  closed    again.     For  the  risk  of  the  entrance  of  "grtw' 
must  be  greatly  diminished  if  no  air  is  admitted  t>eyond   thai   which  itml 
dialcly   ^lls  the  serous  cavity.      It  is  cle.arly  imp<><fiihK-  for  suln-otawM 
emphysema  to  be  produced  by  fracture  of  the  rib*  withwil   there  tiei; 
pneumothorax,  unless  the  pleural  space  at  the  seat  of  injury  happ 
been  closed  by  former  adhesions.     But  in  cases  of  this  kin^   I 
foiled  lodelect  any  signs  of  (he  presence  of  air  in  the  serous  cavl 
day  or  (wo  had  puascd  before  I  had  an  opportunity  of  examining  r 
I  can,  therefore,  hardly  doubt  that  air  must   oflen  very    rapidly 
from  the  pleural  sjuicc  by  absorption.     This  conclusion  is  quite  in  1 
ance  with  the  results  of  cxi>erimcnis  on  animaK    Cohnhcim  says 
rabbits  it  is  not  possible  by  inje^ition  of  air  into  (he  pleura  to  catse  t*. 
sion  of  the  lung,  so  as  to  siudy  the  i-fTccts  of  that  condition,  bet^amc  the » 
b  so  quickly  alnorbed.     Obviously  these  remarks  apply  abo  to  thow  cate 
tional  instances  of  pncunMXhorax  occurring  in  medical  practice  in  whick 
lung,  previously  healthy,  is  rupttired  during  a  straining  cBon,  01  tn  a  | 
yam  of  whooping-cough. 

Dr.   Walihe  states  that  of  eighty-seven  cases  of  tubcrcultras 
of  (he  lung  collected  by  him  from  various  sources.  fifty-fiTc  affrded 
and  only  thirty-two  (he  right  pleura.     But  among  twenty.«u  taaa  of  1 
raothorax  which  I  cxtracicd   from  the  poa-mortcm  records  of  Coir's] 
piial  without  selection,  the  number  on  each  side  of  the  chest 
equal. 

PhysUal  Sij^tt. — Clinically,  i(  depends  upon  a  ntric(r  of  citrtBOMtsM 
whether  pneumo(horax  is  easy  or  difficult  of  diagnosis.  Tbc  recot«i>i<Mi 
this  afTeciion  must  always  be  based  directly  u|>on  (he  results  of  a  pb^ 
examination  of  (he  chest,  although  we  shall  hereafcer  see  that  thr  paiMW 
symptoms,  and  the  way  in  which  (hey  develop  themselves,  often  roabtt  d 
to  form  a  shrewd  gucis  as  to  the  real  future  of  the  case.  As  rrxanJ*  ohiw 
signs  it  should,  1  think,  be  a  fundamental  rule  that  poeumothor3\ 
suspected  whenever,  over  a  large  part  of  the  chcsi,  but  on  one 
marked  deficiency  or  absence  of  vesicular  murmur  is 
alicra(ioii  of  percu:>&ion  sound  in  the  direction  of  hyper-i 
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t\-mpanitic  qnality.  The  timitarion  of  the  signs  to  one  side  or  the  chest 
sulEccs  to  exclude  the  possibility  or  their  being  due  to  pulmonary  t-mphy- 
setna,  which  from  the  time  or  1,-icnnrc  hu  been  given  in  text  books  as  the 
disease  chiefly  needing  disiinction  from  pnciimoihorax,  although  in  practice 
the  (iro  arc  not  in  the  lea'it  likely  to  tie  confotindcd.  Enfechtcmeni  or 
tbsence  of  vehicular  murmur  is  3  very  important  indication  of  the  prcM-ncc 
of  air  in  the  pleural  space  ;  ai>d  Mmelimci  the  sound  which  accompanies 
the  breathing  givo^  one  a  distinct  )m|>ti'ssion  of  lK-ing  conveyed  from  a 
dbiant  part  of  the  chest.  But  in  many  coses  there  is  marked  cavernous  or 
amphoric  breathing.  Sometimes,  no  dwibi,  this  k  due  directly  to  ihc 
passage  of  air  backward  and  forward  into  the  serotis  cavity  ;  but  it  is  otIcQ 
pteseni  when  the  aperture  is  closed  and  when,  as  Dr.  Gee  remarks,  it  must 
in  some  way  acquire  its  peculiar  ijualilyby  "  transmission  through  the  pocu- 
mothorax."  1'he  voice  may  be  either  less  audible  than  on  the  healthy 
side,  or  it  may  be  conveyed  so  as  to  produce  bronchophony  or  even  pecto- 
riloquy.    As  a  rule,  vocal  fremitus  is  either  absent  or  greatly  diminished. 

I  have  spoken  above  of  the  percussion  sound  as  being  "altered  in  the 
direction  of  hyper-rt-wnance  or  of  tympanitic  ([uality."  When  air  escapes 
into  a  healthy  pleural  sac.  ihc  sound  is.  as  a  nde,  purely  lympaniltc.  Bui, 
if  the  air  should  accumulate  so  as  to  cause  extreme  distention,  it  may,  in 
the  words  of  Dr.  Walshe,  at  length  become  "  muffled,  lonelcffi,  almost  dull," 
like  that  of  a  drum  tightened  lo  the  highest  possible  paint,  and  with  all 
escape  of  air  from  its  caviiv  prevented.  Much  more  frequently,  ihc  rrason 
why  the  percussion  sound  \n  pneumothorax  is  imperfectly  tymjianilic  is  thai 
the  pleura  it^if  is  thickened  ;  in  all  probability  not  only  do  the  chcsl  w.ills 
ihemscUe^  (ail  to  vibrate,  but  ihey  are  even  incapable  of  transmitting  the 
blou'  m:tdc  in  percussion  to  the  air  within,  so  as  to  ihiow  it  into  anything 
like  free  vibration.  In  such  cases  one  may  obtain  any  one  of  the  modifica- 
tioTisof  |iet<  ussion  sound  mentioned  at  p.  86lS,  osteal,  tracheal,  tubular,  or 
ftubtyrapanitic. 

Hitherto  1  liavc  refrained  from  mentioning  certain  phyMcal  signs  of 
pneumothorax,  which  when  they  are  present  point  very  strongly  to  ihii 
aifection.  They  are  therefore  apt  to  impress  inexperienced  au.scultaton 
with  an  undue  sense  of  their  imponance,  but  must  after  all  be  regarded 
as  accidental  rather  than  aa  essential  indications  of  it.  They  ntay  be 
grouped  together  as  "  metallic"  phenomena.  By  I^^ennec  most  of  them 
were  included  under  the  name  of  "  metallic  tinkling,"  a  soimd  which  he 
comjured  with  tliat  "  produced  in  a  metal  cup,  or  in  one  made  of  glxui  or  of 
porcelain,  by  gently  striking  it  with  a  pin.  or  by  dropping  into  it  a  grain  of 
sand."  He  described  it  as  being  heard  when  the  [Milient  either  breathed,  or 
spoke,  or  coughed.  There  was  aDerward  much  disrusitian  as  to  the  origin 
of  this  sound,  but  writers  seem  now  to  be  generally  agreed  that  the  main 
caiae  of  it  is  the  bursting  of  bubbles  of  fluid  in  a  large  space,  which  is  filled 
with  airai>d  lias  a  smooth  surface.  In  other  wortU^  metallic  tinkling  is  a 
moist  sound,  or  rale,  modified  by  the  vibrations  of  the  walls  of  a  cavity  of 
great  iUe,  and  by  those  of  the  air  contaii>ed  in  the  cavity.  One  way  in 
which  the  bnbbting  neceatary  to  give  rise  to  such  a  sound  may  be  produced 
was  noticed  by  I.uennec  himself;  namely,  by  the  dropping  of  liquid  from 
the  u|>per  into  the  lower  part  of  the  pleural  simce  when  it  rontains 
air  OS  n-ell  as  pus.  Thus  metallic  tinkling  may  be  due  to  the  patient's 
chiinglng  from  the  recumbent  to  the  sitting  posture;  but  one  is  hardly 
likely  to  hear  thi«  unless  one  has  the  stethoscope  applied  to  his  chest  before 
he  begins  to  move.  Again  there  Is  no  difficulty  In  understanding  how  the 
sign  may  be  produced  by  ctnighing,  a.s  well  as  by  drawing  in  the  breath, 
cspeci^iily  if  there  l>e  a  free  communication  between  the  sjace  in  which  it  Is 

and  and  a  bronchus.     But  I  must  coofee  tliat  it  does  not  seem  to  roe 
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clear  that  it  on  arise  xs  &  mere  remit  of  speaking,  apxrt  firom  the  aftohoi 
of  the  com«nu  of  lh«  cavii]^*  which  rnajr,  pcthaps,  result  ffom  theut«< 
cxpiralion.  I  should  rather  think  thai  what  is  heard  under  uKh  cirvMi- 
stances  is  an  eciio  of  the  voice,  which  acquires  a  inctallii'  tiiutiix  Uoa  ibc 
condiliom  undor  which  it  is  produced.  So,  alw,  the  hc.tn  iuund>.  aod  cm 
the  sound  produced  by  percussion  of  the  cbesl,  nuy  be  rererticratcd  wub  t 
simibr  cluinicter.  To  all  such  phenomena  it  would,  I  think,  be  bttiCT  la 
give  the  nan>c  of  "  metallic  echo  ;  "  reserving  lliat  o(  "  nietnlltc  tinkhof". 
for  «>und*  which  in  their  origxn  resemble  riles.  Coughing,  aa  it  o*^--^" 
may  either  be  attended  with  erho,  or  with  tinkling.  A  pariicgtar 
metallic  erho  haii  t>een  specially  described  by  Trowocau  under  the- 
trail  li' airain.  Among  all  "metallic  "  phenomena  it  has  tlieadnnt 
it  i.i,  much  more  tlum  any  other  of  thein,  under  the  control  uf  the  i 
Metallic  tinkling  is  well  known  to  be  e;(ceedingiy  capriciiiu*.  arc 
certain  respiratory  movements,  and  being  absent  with  other*,  sec 
bubbles  happen  or  do  not  happen  to  burst.  Even  a  metallic  eel 
patient's  voice  may  probably  fail  to  be  heard  unless  he  S|Mr.ik«  ditiit 
with  u  funicular  degree  of  loudness.  But  in  regard  to  the  hmiti 
one  can  not  only  determine  the  time  at  which  tlie  echo  fthall  aj^car, 
modify  the  sound  which  is  to  produce  it,  until  one  obtaiiM  the  beii 
result.  The  method  of  elicitmg  it  was  onginally  given  in  the  "G* 
Hi^itatix"  for  1859.  It  consists  in  applying  one  ear  to  ibe  hack  of  i 
patient's  chest,  while  a  third  person  strikes  lite  front  of  the  chest,  eitbeti 
a  plessor  upon  a  niessimeter,  or  else  yrith  one  coin  upon  another, 
metallic  echo  which  results  is  sometimes  extraordinarily  well  nurkni. 
supposetlut  there  is  hardly  any  cjLte  of  pneumothorax  in  whi' 
auent.  I'raube,  however,  has  jminted  out  that  one  may  ■- 
obtain  a  metallic  echo  by  perctixiion  during  lite,  and  yet  Ium  ni>  < 
in  elii  iting  it  from  the  oead  body  of  the  same  patient.  He  aitnt 
fact  to  lowering  of  the  tension  of  (he  air  in  the  pleural  space,  st  tbc  1 
of  post-mortem  cooling  of  the  tissues. 

Another  «ign  of  pneumothorax  which  is  of  considerable   practical . 
extreme  historical  interest  is  that  which  is  termed  "  suniussion  spluh. 
was  well  knon-n  to  Hippocrates,  so  that  it  is  sometimes  spoken  of  at  ■' 
pocralic  niccusKion."     To  obtain  It,  one  may  «luke  the  iHticm's  body ' 
one  has  one's  head  pressed  against  his  chest.     But  sometimes  it  can  be  [ 
at  A  little  distance  olT,  and  the  patient  himself  may  be  conscious  of  it  < 
time  he  makes  any  abnipt  movement,  as  in  stepping  down  stairs,  or  in  1 
on  horsebnck.     It  is  literally  nothing  else  than  the  splashing  of  |i 
effusion  against  the  sides  of  the  serous  cavity,  and)  of  coorse,  it  u 
audible  unless  there  is  liquid  present  as  well  as  air.     In  such  tates  tbc  ' 
of  pleuritic  effusion  arc,  of  course,  to  be  obsi-rved,  as  well  as  thoor  of  ' 
mothorax  :    it  may  also  be  noted  that  altcratioitt  of  tbc  Icircl  of 
when  the  patient  changes  his  posture  are  generally  very  conspicuous, ' 
in  uncomplicated  pleurisy  (as  I  have  already  remarked  at  p.  93a)  tbey  1 
seldom  be  made  out  satis&clonly. 

Lastly,  in  most  instances  pneumothorax  is  attended  with  taleni  dbplace- 
ment  of  the  heart.  Dr.  Douglas  Powell  h.is  (minted  out,  in  vol.  lis  of  lb* 
"  Afai.-Chir.  Tt-ant.."  that  the  mere  ela<ilicity  of  the  uppiMitc  Iboc  dofl 
the  mediastinum  over  whenever  air  has  fn.-c  entrance  into  one  plctual  uam 
without  there  being  of  necessity  any  excess  of  prcsturc  above  that  of  IN 
atmosphere.  He  remarks,  however,  that  in  some  cases  tif  phtbitn  rooaal*- 
dation  of  the  lung  on  the  one  side  opposite  to  the  pneumoihorax 
the  mediastinum  from  being  thus  displaced,  and  I  think  that  a 
must  also  be  produced  by  consolidation  and  adhesion  uf  any 
part  of  the  lung  on  the  side  of  the  pleural  affection,  or,a|[ain,  bf  the^ 
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ihickcDing  of  the  seroux  mernhnnc,  which  so  oAen  ocoir  in  cxsa  of 
npjrcina  Ixfon  perfbnuion  takes  placr.  Thu.i  one  must  not  expect  to  find 
the  hcirt  boiing  in  an  aitMiomu)  pn»iik)n  in  ihoac  instaDces  of  chronic 
chest  disease  in  which  it  i*  fomeutaa  *o  difficult «  qaeslion  todrtefminc 
vheihrr  pneumothorax  hax  or  h&i  not  developed  itwif  at  an  advanced  *u^. 
Yet,  ocn  in  such  C3<«»,  it  is  quite  jio^ihle  for  the  preenire  of  the  air  in  the 
pleural  cavity  to  become  conM(lerat>ly  iDcreued.  The  way  in  which  this  b 
brought  about  is  now  well  undertlood  to  be  by  the  action  of  a  piece  of 
lymph  l>*ing  os-cr  the  apcrtore ;  thtt  plays  the  part  of  a  valve  and  allow)  air 
to  enter  the  cavity  during  inspiration,  but  hinders  its  escape  doring  exptn- 
tioD.  Cohnheim,  indeed,  declares  that  for  air  confined  in  the  pleural  sfux 
to  retain  for  any  length  of  tinie  a  high  presture  after  closure  of  the  opening 
by  nhich  it  entered  h  imjKiMihle,  on  account  of  the  rapidity  with  which  it 
ttndergoes  absorption.  But  however  this  may  be,  it  is  certain  that  among 
scvcDiecn  coks  collected  by  L)r.  Powell  there  were  twrlve  in  which  after 
death  the  pressure  was  fotmd  to  be  above  the  atmospheric  presure,  the 
difTercnce  ariKiuniing  in  thcw  cases  to  that  of  a  column  of  from  five  and  a 
half  to  seven  inches  of  water.  When  the  adjacent  organs  an  capable  of 
yielding  to  it,  one  cannot  be  snrprised  that  the  clastic  force  exerted  by  ait  in 
the  pkural  cavity  should  dliploce  them  even  more  than  they  are  displaced 
by  liquid  eifusion.  Thus  Dr.  Gee  ^aks  of  the  diaphragm  as  being  pwhcd 
down  V)  that  the  upper  surface  of  the  liver  lies  altogether  below  the  level  of 
the  antenor  cosial  margin,  percussion  yielding  a  (ympinilvc  sound  within 
the  ordinary  confines  of  the  abdomen  above  the  liver  dullness.  The  inter- 
costal spaces,  too,  may  be  flattened,  or  even  btilging.  and  the  affected  »dc 
of  the  chesi  may  be  greatly  enlarged,  and  almost  or  (juiie  motionless. 

Diagitoas.—li,  ROW,  it  be  asked  what  alTcctions  there  arc  of  which  the 
physi<.al  signs  may  be  mistaken  for  pneumothorax,  or  vice  PertH,  there  is  but 
little  to  answer.  I  have  already  remarked  that  when  distention  of  the  plevra 
with  air  h  very  extreme,  the  percussioa  sound  may  become  muffled  and  tone* 
le» ;  but  I  do  not  know  whether  this  ever  reaches  such  a  point  that  the  case 
niightbeiui>]Mried  tobeoneof  liquidcfTuiion.  In  vol.  xiof  tlic"&.  Barihoi^ 
metp't  Hoipttal  Xe/nrrts,"  yit.^iMn  has  recorded  an  example  of  rupture  of 
the  diaphragm,  with  escape  of  tiie  diitcnded  stomach  and  colon  into  the  left 
pleural  cavity ;  it  was  tltc  result  of  a  sc^-ere  crush  between  the  bulTen  of  two 
railway  coal  wagons,  and  was  diagnosed  during  life  as  a  itaumatic  jmeumo- 
thorax.  But  in  ttcpcr>l  ihe  only  cases  which  are  attended  with  doubt  are 
those  in  whith,  il  air  \a  present  in  the  pleura  at  all,  it  is  confined  to  a  limited 
portion  of  tlie  scrotti  s|iiace.  Thus  at  the  upper  part  of  the  cheit  it  might 
very  likely  l>e  im]>os>i)ile  to  diagnoie  a  localized  pneumothorax  from  an  ex- 
ceedingly large  vomica ;  but  I  should  doubt  whether  a  localized  pneumothorax 
ever  occurs  in  that  position,  and  in  all  prubability  the  casa  that  have  l>een 
adinitletl  as  o)ien  to  question  have  alvraya  been  really  cxamplu  of  vomice 
attended  with  unusual  signs,  such  as  metallic  tinkling  ur  Hippocralic  sic- 
cunion  splash,  (^n  the  other  hand,  at  the  base  of  the  chest,  a  cavity  within 
the  lung  of  MifEiteiit  u/e  to  be  mistaken  for  a  pneumothorax  Lt  a  thing 
almost,  if  not  quite,  unknown.  But  il  must  not  be  forgotten  ttiat  during 
the  contraction  of  the  kic  of  an  empyema  the  diaphragm,  with  the  stomach 
below,  may  on  the  left  side  be  drawn  upward  so  for  that  percumioD  may 
yield  a  tympanitic  sound  over  a  considerable  area,  when  cotnplete  dullness 
might  otherwise  have  been  exiiecied.  A  similar  state  of  aiuits  may  also 
ariie  when  the  lung  is  alTected  with  cirrlio^is.  Probably  one  might  avoid 
any  error  of  diagnosis  by  re-cxaminlag  the  patient  after  having  made 
him  Hwallow  a  large  quantity  of  Huid.  In  a  case  of  Wintrich's  a  sub- 
diaphragmaiic  abscess,  which  arose  from  a  perforating  ulcer  of  the  stomach 
and  contcquently  conuined  air,  was  mistaken  for  a  pnetiniothonu.     It  b 
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tiao  ncccsury  to  bear  in  mind  the  &ct,  mentioned  it  p.  911,  thai  h 
instances  tite  perctission  note  n  irmiunitk  over  a  )iart  of  the  lung 
with  pnatraonic  hepatiuiion.     For  whenever  this  is  oUcrvrd  Ube  m 
cannot  but  ariw  thai  ihcrc  b  air  in  the  pleural  cavity. 

U(ii,  after  all,  the  mistake  which  n  mmt  apt  to  be  made  in  njui  « 
pneumothorax  It  not  that  it  is  taken  for  any  other  afTnliun  or  any  Mhn 
alTeirtion  for  it,  but  that  its  pincnce  b  overlooked.  I'bis  b  dac  ta  tki{ 
fact  that  the  symftems  of  pneumothorax,  which  arc  soawuno  of  Ai 
mofit  ctriking  cnaractcr.  are  in  other  casn  altogether  absent.  Tbc  aaoai 
of  dyspnoea  produced  by  the  escape  of  air  into  a  pleural  sac  depcD«k«fM| 
two  vondilion.H ;  first,  upon  whether  the  patient's  viial  functions  are  c  tt 
not  licing  actively  CKricd  on  at  ihe  time ;  and.  secondly.  up«in  whriHw  k 
hoK  or  has  not  been  aiiuslomed  to  make  full  use  ol  the  lunj;  4 

in    breathin^t.     A  healthy  person   always  experiences    great    il  -■< 

•Itac  ked  with  pneumothorax.  Among  those  who  arc  the  siib)cct»  at  dnoi 
the  di.'ilrRA  l^greater  in  proportion  as  they  arc  well  nounslied  and  aL 
(bod  and  to  bear  exertion.  It  is  abo  greater  among  those  who  lu« 
pulcDonary  diseate  in  proporlion  as  the  lung  on  the  side  of  iIk  pnc 
took  a  greater  iihare  of  the  work  of  respiration  before  the  aupei 
the  accident,  !t  accordingly  readies  its  maximum  when  a  man  who  i 
tung  exien-Mvely  <lt!>eascd,  but  whose  health  b  nevetlhelcs  fairly 
becomes  attacked  with  pneumothorax  on  the  opposite  side.  A  dincctljr  I 
result  is  inevitable.  And  thus  pneumothorax  has  to  be  retncnibcrni  aao^ 
the  pQsible  causa  of  sudden  death  in  persons  who  are  walkin*  abuui  jh 
earning  their  living.  One  morning,  in  the  year  1874.  there  was  broo^bt  iM 
Guy'ii  HiMjiital  the  body  of  a  man  who  had  telleo  de«d  while  oa  U 
way  to  hii  work ;  be  was  found  to  have  pncumoihonx  on  the  ri|[bi  tide  M 
chronic  iul>ercular  disease  of  the  lung  on  the  Icit  side.  On  tbc  otbcr  hMd 
if  air  escapes  into  the  pteura  of  a  perum  who  b  wasted  and  wbtac  fuactioM 
wen;  already  at  a  low  ebb,  and  estpecinlly  if  the  tung  on  that  ude  had  betel 
been  rendered  almont  luclcM  by  advanced  tubercular  miw.-hief,  tbc  Mptt 
vcntion  of  Ihe  pneunwthorax  may  give  rise  to  no  symplotui  whaletcr.  \ 
believe  that  thix  (act  was  fimt  jiointed  out  in  the  "Mt^iiiti  G*%itHt"  ^ 
1844  by  Dr.  Hughes,  who  w»  one  of  the  best  anxuluiort  of  tlut  d«f, 
But  even  in  pcrftonx  who  are  already  in  the  last  auge  of  phthba  it  ■ 
ponible  for  pneumothorax  to  produce  a  ihock  that  may  be  directly  tel. 
Tbc  patient  b,  perhaps,  found  deed  in  bed  without  anything  having  ocnmd 
to  attract  the  attention  of  the  nurse;  in  one  such  ca.>e,  howevei.  it  win 
noticed  that  the  body  wa.'i  bent,  as  if  the  end  had  been  poioful. 

Between  the  two  cxiremen  described  in  the  last  por^raph  ihete  afr  ■! 
degrees  of  severity  in  Ihe  sym|>tonu  of  jineumothorax.  The  moat  lj|>ci| 
coses  are  lho«e  in  which  the  patient  u  luddenly  leiied  with  aa  ifueuad 
pain  in  the  side,  and  hasssenntionof  something  having  given  way  or  cvced 
a  stream  of  air  or  of  fluid  trickling  down  within  hLs  rhcM.  His  dyspCKBi  u 
extreme;  the  respirations  may  reach  forty  or  even  sixty  in  tbc  mtoau.^  ~ 
the  beats  of  the  heart,  although  acceleraled,  are  not  10  to  any  p 
extent,  lliv  pulse  is  small,  the  radial  arteries  being  imjicrfect 
consequence  of  the  deficient  flow  through  affected  lung«.  Tbc 
foot,  the  cheeks,  the  lips,  and  the  visible  mucous  fnctnbruKs 
otcd,  the  extremities  and  even  Ihe  tongue  feel  cold ;  a  cold  iwctt 
over  the  l>ody ;  Ihe  tempcralure,  even  in  the  rerium,  Calb  coc 
The  voice  is  weak  and  may  etivn  be  altogether  ioikIcm.  Tbrrr 
complete  inability  to  cwigh.  The  patient  is  usually  obliged  to  sit  1 
sometimes  he  finds  it  more  comfortable  to  iiKlinc  lowira  the  1 
•omciimet  toward  the  healthy  side. 

Trtalment. — In  such  cases  2  great   deal  cm    be  done  10  diaiiuifc 
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patient's  fiuflenngs  and  evtn.pcrhapf,  to  avert  a  foul  tcfminniion.  Capping, 
dry  or  irct,  often  gives  renurkaMe  rclirf ;  and  if  the  p.-iticnl  was  previously 
in  u  fair  slate  of  health,  there  U  no  reason  why  venesection  thould  not  be 
einplo)-ed.  A  small  dose  of  morphia  should  be  injected  subcutaoeoitsly,  or, 
as  Dr.  Walshe  recommends,  a  vcr}-  little  chloroform  may  be  given  by  inhala- 
tion from  time  to  time.  He  aUg  says  that  he  has  seen  musk  in  five-grain 
afford  much  relief. 
If  great  enlargement  of  the  side  and  depression  of  the  diaphragm  suggest 
tlul  the  prcKUre  of  air  within  the  thorax  is  greater  than  the  aimoapheric 
Dfcarare,  paraecnicsis  should  be  performed  wilh  a.  fine  trocar.  But,  as  I 
nave  already  remarked,  displacement  of  the  heart  alone  is  not  evidence  of 
increased  pressure;  it  may  be  simply  due  to  the  elasticity  of  ihe  medi- 
astinum. Frflntzel  appears  to  havt  tapped  the  pleural  cavily  rather  fre- 
quently; he  speaks  of  a  disscriaiion  by  lUrcnsprung,  in  which  arc  recorded 
a  number  of  his  cases  lieaied  in  this  way  with  success.  He  says  that,  if 
pouibic,  it  is  well  lo  postpone  ihe  operation  until  three  or  four  days  have 
elapsed,  by  which  time  the  aperture  in  the  pleura  that  allowed  (he  escape 
of  the  air  may  generally  be  expected  to  be  closed.  Between  the  fourth 
and  the  eighth  d^y  it  may  be  advisable  to  mtroduce  a  trocar,  even  when 
the  symptoms  are  not  very  urgent.  He  has  often  found  the  pressure  of 
the  air  such  that  a  considerable  quantity  passed  out  through  the  instni- 
ment ;  and  even  when  (his  is  not  the  cax  it  is  easy  to  close  the  wound,  and 
no  harm  is  done.  An  aspirator  ought  never  to  be  employed,  on  account  of 
the  risk  of  reopening  the  original  aperture.  Fr^tiel  uses  an  ordinary 
trocar  with  a  valve  of  gold-beater's  skin.  If  cOugh  arises  during  the  opera- 
,tion,  which  is  not  uncommon,  he  either  gives  an  injection  of  morphia  and 
waits  for  a  lime  before  withdrawing  the  trocar,  or  else  he  keeps  up  pres- 
sure upon  the  seat  of  puncture  for  a  little  while  afterward  until  the  cough 
has  ceased.  By  cither  of  these  methitd.s  the  escape  of  air  along  the  traclt 
of  the  trocar  may  be  prevented,  which  would  utherwi.ie   have  led  to  a 

^^  general    subcutaneous   emphysema,  causing   great    inconvenience   to   the 

^^  patient. 

^V     Prvgnatit. — In  some  cases  of  pneumothorax  the  lymptomx  continue  with 

[  unabated  te^-erity  until  the  death  of  the  i>atieiit,  which  may  lake  place  after 
a  few  hours,  or  in  a  day  or  two.     But  in  other  coites  ihcy  lulMide  as  ihe 

'  shock  of  the  accident  \aisa  oflT;  the  breathing  may  remain  rapid,  and  yet 
the  patient  may  experience  little  or  no  dintreH,  a«  in  a  caK  in  which  Dr. 
WaUie  counted  the  retpirations  at  fifly-two  in  the  minute.  In  some  very 
exceptional  instances  the  air  gmdually  undergoes  alisuqjtion,  and  complete 
recovery  takes  place.  Vogel's  iiaiient,  to  whom  I  have  referred  at  p.  953, 
goi  quite  well  within  four  weeks,  being  from  thai  time  able  lo  work  as  well 
as  ever. 

But,  as  we  have  already  seen,  wlut  usually  hapjtens  Lt  that  after  a  few 
days  pleurisy  sets  in.  Even  then  it  i>  not  impouibte  for  the  disease  rapidly 
10  subnde.  Dr.  WaUhe  >a)-s  that  he  \\as  icen  two  c»n  in  which,  in  (he 
course  of  two  montks  all  signs  of  air  and  fluid  in  the  pleur:i  diiap[)eared ; 
in  all  prolwtbility  the  exudation  was  iicio- fibrinous.  A.s  a  nile,  when  an 
empyema  ii  developed,  one  can  give  the  [Mtteut  a  chance  of  recovery  only 
bv  making  a  free  external  n[>enmg,  so  as  to  allow  the  cavity  to  become 
obliiemted  by  the  proi-eiet  of  granulation.  The  some  Ireatnieni  xi.,  of  course, 
Itecessary  when  the  entrance  of  air  into  the  pleura  is  secondary  to  pteiirisy. 
But  in  cases  in  which  there  i.s  already  advanced  phthisis  it  b  scarcely  ever 
right  to  |ierform  xiich  an  operation,  as  the  resulting  inflammation  of  Ihe 
pleural  sjKice  i*  apt  to  a.'^ume  a  putrid  character,  so  as  10  carry  off  the 
patient  very  rapidly.  On  the  other  hand,Cxernicki  has  pointed  out("Cai. 
HiM.,"  187a)  that  in  some  phthisical  paticnu  the  lupervcniion  of  pneuiuo- 
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thorax  with  consequent  spontaneous  pleuritic  cfTusion  actually  leads  i 
improvement  in  the  general  symptoms  and  to  cessation  of  expcctor. 
effects  which  can  only  be  ascribed  to  anaemia  of  the  affected  lung,  tesi 
from  its  collapse.  As  a  rule,  however,  death  occurs  within  two  or 
weeks  after  perforation  of  the  pleura.  Traube  has  insisted  on  the  ra| 
with  which  emaciation  advances  in  many  cases,  (Edema  of  the  limbi 
even  of  the  face,  sometimes  develops  itself.  The  urine  may  be  scant 
sometimes  albuminous. 

On  the  other  hand,  it  is  surprising  how  long  a  pyo-pneumotho 
sometimes  tolerated,  and  how  little  discomfort  it  causes.  The  pati 
sometimes  able  to  take  horse  exercise  and,  as  I  have  already  mentionec 
hear  fluid  splashing  within  the  chest  while  he  is  riding. 

Traube  relates  a  case  of  pneumothorax  occurring  in  a  woman  wh 
been  attacked  by  it  some  years  before  he  first  saw  her,  and  in  whom, 
years  later,  scarcely  any  physical  signs  were  discoverable.  She  looked 
and  could  even  walk  up  hill  without  discomfort.  The  history  appear 
indicate  that  the  affection  arose  as  a  complication  of  phthisical  misch 
the  lung ;  she  had  previously  had  a  febrile  illness,  with  night  sweats,  c 
expectoration  of  yellow  matter,  and  hsemoptysis. 
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IRV   AND    liFTCMinOK — UUITV    Of      PI|-nn*IS— IXKAIJIATIO!*— HITHtSW 

lALWAVii  riiiirKi,vr^R — iiis-mixniv .-  ai^tion  dp  the  tubkrci-ks  ik  iokma- 

>  TION     Of      VOUILife :      AI>MRSIOSS :       INVrtl.tmO.N  —  SVMPTOMS ;      WASTING, 

PYREXIA,  cov(;h.  srin-UM — tub  haciixus— m*moptvsis — piiysicai.  signs 

»— PIAHNOtflS — OOURSS — MOBS  O?  DKATII — PKWiNOSIS — THK  QUI»TION  OF 
CONTAr.ltJK — «rtOtX>GV — HKHEDITARY  TAINT — "  mATtlKStS  " — COSrX>RH- 
ATION — OVKRCROWUIKG,  KTC. — INHALATION  Ot  OVSI,  KTC. — DAMI*  SOIL 
^A<^;R — TKRATMStrr. 

^fFrom  an  early  prriod  in  Ihc  history  or  medicine  it  has  been  known  that 
progTCwivc  vra.*tingof  the  body,  which,  like  so  many  olher  effects  of  disease, 
was  Qnce  regardi.-d  as  itself  a  siibslaniivc  disease,  is  often  dependent  upon 
a  dfilniclive  .ifTcciion  of  the  limgs.  And  thus,  among  the  various  forms  of 
^ihUit  (•.'•'U'la,  I  wAstc).  phlhiiii  ftilmaitHm  has  ever  held  the  chief  place. 
Bill  (he  advance  of  jMihology  has  caused  the  other  AfTcciions  which 
luil  been  inchidcd  under  the  same  generic  deiignntiun  to  have  names  of 
their  own.  Consci|ueDtly.  phthisis,  with  ils  English  ei|iiivalcnl  "consump- 
tion," has  come  lo  mean  a  chronic  pulmonary  dise«?jc  only.  This  tcmi  is 
now  applied  even  to  such  exceptional  cases  as  happen  no(  to  be  attended 
with  etnacialton  ;  and,  on  the  other  hand,  it  is  never  used  for  cases  in  which 
the  long)  are  believed  to  be  healthy,  even  though  the  bodil/  tissues  may  be 
rediiced  to  the  grcatcsl  poa&ible  extent. 

There  is.  however,  a  secondary  meaning  of  ihc  word.  Many  pathologists 
think  that  in  all  cases  of  phthisis  the  lung  affection  is  of  a  luljerculout 
nature.  This  doctrine,  which  dates  from  Laenncc,  has  led  lo  the  occasional 
employment  of  such  expresiiuna  as  "  renal  phthisi'i,"  "  intestinal  phlhisis," 
"  laryngLMl  phthisis,'*  to  imply  tlut  the  Ictdncys,  the  intestines,  and  llic 
larynx  respectively  present  tuberculous  lesions.  It  will  be  observed  that 
such  a  use  of  the  term  is  altogether  different  from  thai  which  long  ago 
prevailed,  when  other  forms  of  phthisis  besides  the  pulmonary  were  reco|{> 
niied.  For  the  old  idea  was  that  bodily  wasting  might  be  due  to  affections 
of  various  organs  other  than  the  lungs;  laenncc's  view  that  other  organs 
are  liable  to  Ihc  same  lesions  which,  when  they  occur  in  lungs,  conttitute 
phthisis.  Bat  as  p.itholoijiits  are  not  agreed  that  the  pulmonary  loioti  in 
phthisis  is  always  lurbL-n.-uloui,  il  is  obviously  better  not  lo  adopt  this  mode 
of  ex(«cssion,  and  I  shall  endeavor  in  this  work  to  avoid  it. 

[Jr,  Hamilton  has  recently  proposed  lo  limit  the  use  of  the  word  phthisis 
to  that  stage  of  the  lung  affection  in  which  ulceration  occurs,  but  for  ihis 
there  is  no  ground  whatever,  as  the  meaning  of  the  term  refers  not  at  all  to 
the  local  destruction  of  the  lungs  or  of  any  other  organ,  but  solely  to  the 
effect  of  the  disease  in  causing  emaciation. 

The  appearances  presented  bjr  the  diseased  lungs  in  different  cases  of 
phthisis  differ  exceedingly  ;  and  its  clinical  symptoms  and  course  arc  subject 
to  no  ktB  wide  variations.  One  cannot  be  surprised,  therefore,  that  both 
pathologists  and  physicians  have  ^trenuomly  endeavored  to  discover 
points  which  might  serve  to  tiplit  it  up  into  several  diseases,  fundamentally 
distinct  from  one  another.  My  revered  teacher,  Thomas  Addison, 
led  the   way  in    this  direction,    iruisting   that    much  of  what  was  com. 

~  6i  961 


062 


UNITV  OF 


monly  regarded  »  tubercuUr  discate 
monic,  and  ihut  Mftcninf;  uf  the  or^ 
might  ncvur  without  any  luberclc  beinf 
that  he  wu  vtcy  far  from  luaintaining  th 
drawn  ;  tii  his  well-known  csuLy,  md 
Sorici)'  in  1845,  '^*-'  described  ftm  a  "  |>ne^ 
|>nciimonic  iihtlibi.'i;  "  and  the  final  senWj 
forro  of  jihihi&is,  InflainmatioR  conttituifl 
tion,"  Thus,  after  all.  it  may  be  uid  thtti 
Iheorctiral  question  whether  (ubercles  itio 
what  l^cnner  um^  to  term  tulxriLular  inl 
Ihi:  prarliral  ijue^tion  ulwther  a  se(iarat4r  ki 
ajNtrl  from  the  lubrrcular.  Since  hia  lime 
in  the  ra<»i  ]i<Miive  and  dogmatic  manna 
often  leimed)  a  "  caseous "  naeumonia  is 
many,  if  not  in  ny»t,  cases  of  phthisis.  A 
been  declared  to  Ix;  non- tuberculous  is  the  1 
there  U  no  real  convnsus  of  opinion  lunon 
with  regard  lo  the^  ([wsttioRs.  Rintlftci.' 
that  the  "  tubercular  (^raiuilaiions of  I^aeoni 
infiltration  of  the  alveolar  iNUYnrhvma  n 
teaches  (.in  /iemwcn's  "  Handburh  ')  thai 

l-'or  my  own  )>an,  I  lielieve  that  all  ordi 
tially  of  the  same  nature.  The  varied  ap;: 
the  hmgs  after  death  seem  lo  mc  to  de 
tubeicl«  and  the  tiibcrcuhivs  infiltration  bi 
change*-  This,  to  a  great  extent,  rests  n 
which  the  di«a«  has  advanced  during  lift 
[  think,  gc-nerally  equivalent  to  a  phthisis 
fibroid  phthisis  to  one  which  ha*  been  slow 

The  ultimate  decision  of  this  question  i 
the  tubeicle  bacillus  should  be  ronflnncd. ) 
is  not  present  in  coscrs  of  phthisis  supposed 
his  earliest  communication  on  the  subject 
bacilli  in  twelve  cases  of  "  cheesy  bronchiti 
to  have  been  all  the  examples  of  that  var 
amincd.  In  fibroid  phthisis  one  would  dl 
the  parts  of  the  lungs  most  recently  affected 
disease  ihcy  were  generally  limited  to  th 
where,  however,  they  were  very  abundant, 
mci  with  even  in  the  interior  of  pdris  of  ' 
infiltrstion.  In  most  vomic*  they  were  | 
little  checB)'  frogmenis  which  are  so  com 
according  lo  Koch,  almost  entirely  of  maas 
notice  thai,  aficr  speaking  of  the  presence  < 
of  cattle  (v.  p.  91 )  Koch  goes  on  to  say  tb 
which  there  were  round,  smoolh-wallcd  i 
such  fls  ate  not  generally  reckoned  to  bclCK 
as  due  to  bronchiectasis.  It  woidd  thus  »^ 
a  tendency  to  confine  within  too  narrow  hi 
diseases  of  the  lungs  in  animals  as  well  as  U 

In  discuMmg  the  subject  of  tubercle  ill 
endeavored  10  show  that  histology  ooposea 
doctrine  of  the  unity  of  phthisis;  and,  inde 
all  which  arc  D01  eqitally  in  the  way  of  the  r 
as  a  definite  affection.     But  my  own  opii 
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so  based  not  so  much  upon  microscopical  inv«sligatioDS  as  upon  the  results 
i>f  careful  study  of  the  appcarantes  seen  in  the  posl-roorlem  room  of  Guy's 
{(B|)ital  during  a  long  period  of  years.  And  I  cannot  help  tbinlting  that 
ay  unprejudiced  observer  who  should  use  hi*  eyes  would   ineviubly  be 

irca  to  (lie  sime  conclusion.  Without  wishinij  to  detract  from  the  iro- 
_  grlance  of  histological  inquiries.  1  am  under  the  impresaion  that  the  practice 
of  Kiting  aside  minute  fragrocnts  of  diseased  organs  for  study  at  a  future 
lime,  when  the  general  morbid  anatomy  of  the  ease  has  been  for([Oiteu,  is 
very  apt  to  lead  lo  onesided  and  partial  views.  Wtiat  1  have-found  is,  tliai 
in  the  same  body  lesions  which  would  be  universally  admitted  as  lubercular 
are  assocblcd  iuextricably  with  other  lesions,  of  which  the  tubercular  nature 
would  by  many  pathologists  be  denied. 

L^a/ify.—BeioTc  citing  these  f;icis  in  detail,  I  must  insist  on  a  point  which 
has  long  been  known  iKitli  to  ph}-sicians  and  to  pathologists,  namely^,  that 
the  upiicr  pans  of  the  lungs  are  almotit  invariably  affected  with  phthuis,  in 
whatever  form,  l>efore  the  lower  parts  ;  and  that  in  all  but  the  most  excep- 
lional  instances,  the  dL'^ease  spieaJs  downward  from  apex  to  base,  often  with 
Imost  perfect  re};ul3rily. 

It  is  diflirult  to  find  any  satisfactory  explanation  of  thU  proclirJty  of  the 
lol>es  of  the  lungs  to  phthisis.  As  I  have  already  stated  at  j>.  94,  the 
ime  thiufi  is  ol)^erveil  in  miliary  tuberculosis,  in  which  disease  t)i«  [Hitmo- 
Itary  affertiun  ishelieved  to  be  due  lo  an  infection  of  the  tissues  at  a  number 
of  dilTcrent  poini:t  ihmugh  the  blood  stream.  Hence  I  cannot  accept  Dr. 
Hamilton's  view,  exprcvted  lu  the  "  Practitioner  "  for  1880,  that  the  pro- 
clivrly  of  the  apices  depends  upon  their  being  the  driexl  parUof  the  lungt, 
so  that  cascatiiin  of  calarrhal  products  is  more  apt  to  take  place  there  than 
elsewhere.  Healxo  maintains  that  there  is  less  expansion  of  the  apices  during 
breathing,  and  thai  caiairlut  products  arc  consequently  more  likely  to  iccv- 
mulatr  in  tticm  than  in  othrr  piiMs  of  the  lungs.  Almost  exactly  the  amo 
bne  of  rcav>ning  is  adopted  by  Kindflcischin  ^iemncn's  "  Handbuch."  He 
infitsis  thai  the  upright  position  of  the  body  in  man  and  in  the  Quadrumana 
CAU-ics  the  weight  of  the  shoulders  and  arms  to  fall  upon  the  upper  ribs,  and 
so  interferes  with  their  play  and  leads  to  a  deficiency  in  the  movement  of  air 
in  the  apices  as  compared  with  that  in  the  lower  lobes.  On  the  other  hand, 
it  is  certain  that  the  proclivity  of  the  apices  it  no  greater  in  men  than  in 
women,  who  notoriously  use  those  parts  of  the  lungs  far  more  than  men  do. 
And  I  have  heard  Dr.  Moxon  assert  that  in  perwns  who  arc  conlined  to  bed 
the  regions  which  become  ihc  earliest  watsof  tubercle  arc  the  anterior  edges, 
a  fact  for  which  he  found  an  explanation  in  the  supposition  that  under  such 
circurmUnces  these  parts  are  more  active  th;in  any  other  in  the  function  of 
respiration.  I  must  not  omit  to  add  th.it  the  general  rule  of  the  proclivity 
of  the  apex  is  liable  tosome  oilier  exceptions.  In  certain  cases  the  tubercles 
appear  a  little  lower  down,  leaving  one  or  two  citliic  inches  at  the  extreme 
summit  of  the  upper  lobe  free  from  them.  l)ut  sometimes  the  middle  of  the 
organ  is  lirsl  alTectcd.  or  e^'cn  the  lower  lobe,  the  upper  angle  of  which  is, 
indeed,  very  frc<]ucntly  the  seal  of  a  vomica  in  ordinary  insianccs  of  phthisis. 
But  I  believe  that  it  never  h.3pi>cns  that  the  luberculiir  proeew  spreads  up- 
ward from  the  base  of  a  lun^  into  and  through  I  he  upper  lobe.  And  it  is  certain 
that  what  sometimes  has  been  called  "  basal  phthisis  "  isadisiinct  affection, 
which  has  been  described  above  under  the  name  of  "  chronic  pneumonia." 
{Sufra,  p.  930.) 

According  to  what  has  been  stated  in  the  preceding  paragraph,  we  shall 
scarcely  ever  be  wrong,  when  we  And  a  lung  extensively  affected  with  jihthisis, 
in  assuming  that  the  disease  is  oldest  at  or  near  the  apex,  and  th^t  its  moat 
recent  stage  is  situated  toward  the  base.  Now.  a  very  common  appearance  ii 
that  the  upper  lobe  jireseots  a  dense  fibroid  maas(perhapscofltaiaiDgmoreor 
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less  numerous  rarities),  tlut  in  the  middle  of  the  or|[Mi  ihctc  an  tko) 
latches,  und  thai  in  the  lower  lobe  there  are  grajr  tutwtrla,  tcutcredtfll 
Rruu|s.  Or,  a^ain,  the  affection  in  one  \ang  roa^' apprar  to  be  tTfoBl 
fitKoid.  or  typically  pneumonic,  lhrou){bout;  yet  in  ll»e  oppoute  In 
which  ihc  disease  is  of  more  recent  on|i;in,  thi-rc  may  ticdiiucnofj 
and  these  may  themselves  be  caseatine,  whatrwr  ll>c  L-hdractcrof  I 
ill  ttie  organ  iirst  afTcclcd.  l.axlly,  Inc  pulmonaiy  Inion  may  a| 
imcumonic,  or  to  tw  fibroid,  not  a  *in^W  lubrrcle  bem);  diun* 
111  a  Hlalc  of  caseation ;  yet  in  some  diitanl  jarl  oi  il>c  bixly  It 
tuber<;ular  lesions  of  lite  mou  rhuin<  trriMic  dcM  ription.  Whu 
frequent  is,  no  doiibt.  that  Ihc  unall  intestine  should  prcMrnt  ittc  Ii 
hard-edged  uken,  with  tnlicrtlcs  in  the  |)criloneum  ticnraih  and 
them,  of  whi<:h  the  nature  i\  so  unmistakable.  Hut  I  <uulil  ciie  tsanjl 
faci»,  all  of  a  similar  kind.  Thiit,  in  1876,  I  examined  ihc  body  of  >|^ 
aged  sixteen,  who  died  of  what  was  rrgardi-d  as  jineumonic  fb/iium. 
one  kidney,  traversing  ils  tottrx  from  ttie  surface  to  the  ne 
single  linear  tuberculous  moss.  In  187S.  in  a  case  ul'  pcintmos 
in  which  the  affected  part  of  the  lunj;  showed  only  a  chectyl 
breaking;  down  into  sinuous  cavities  without  any  distinct  waSis, 
DOl  only  small,  caseating  points  and  ulcers  in  the  intestine,  but  is 
several  tubercles  as  typical  in  their  characters  as  it  votild  be  pOMiUetuc 
ceive.  So,  again,  in  1S76.  I  made  an  autopsy  upon  a  child,  age^JMH 
lungs  presented  a  remarkable  example  of  Gbroul  phthisis  ;  to  h^^^f 
theie  were  a  Urge  number  of  ulcers,  wiih  most  alitmdani  taincfiM^n^| 
In  iSjg  I  examined  a  typical  case  of  fibroid  phihtiis  of  the  a|Brf»H 
lungs,  with  Indurated  iul«rctes  lower  down  ;  in  the  kidneys  and  tbrfi 
tale  of  the  same  paiieni  there  were  cascaiing  votnicic.  In  tHjH,  m  a  *aii 
of  thirty-three,  I  met  with  an  instance  of  phthisis,  constMing  maialj  m  | 
induration  of  tlie  ptilmoiiary  tiuue,  there  being  very  tilile  tendescy  too 
ale ;  both  adrenal  Imdies  contained  cheesy  nodulo,  and  there  <mc  yiil 
tubercles  in  the  liver. 

A  few  year*  ago  it  might  hare  been  ob^ted  llut  some  nf  tbovcno  • 
uieleM  as  evidence,  inaunurh  an  tubeirlet,  whether  in  the  Itin^  et  is  Mi 
organs,  when  thej  appeared  to  \x  of  mote  recent  ongin  lliao  a  pacaoci 
or  a  fibroid  ])hth)«is.  could  be  iiip|>o«ed  to  have  ariwrn  leeondardy  frao 
by  a  pioceaof  infection.  In  particnUr,  move  pathalogitti  thMifhl  t 
tubercular  ulcers  in  the  small  intestine  were  fr«|uently  cauv^  by  vwaUaw 
inaitere  exjiectorated  from  the  lungt,  when  lite  dincaae  in  thc^e  unpoa  ■ 
itaelf  of  a  non -tubercular  kind.  Uui  as  soon  »  it  wat  proved  ttui  tEic  m| 
lion  of  tul^ercle  depends  upon  (he  |>rc9ence  of  a  spectAc  vtioft,  aU  ^ 
ob)cctions  fell  to  ihe  ground.  It  mutt,  however,  be  obiierved  thai  SMn 
the  instances  riled  in  the  previous  paro^raiih  fail  to  adjust  tlx'tuteltro  nil 
to  any  inferlive  theory.  When,  in  a  case  of  phthiMs,  an  imlatnl  liibo< 
or  a  cheeky  mxvt,  or  a  vomica,  is  found  in  some  iliMarl  organs.  \nch  h 
kidnep,  or  the  liver,  or  even  the  testis,  it  is  more  natural  lo  '■^ 

arose  independently  and  by  a  rcpciilion  of  the  sime  procr-  ta 

tlte  pulmonary  lesion  ;  and  this  conclusion  is  not  invaluK  <-  }/ntt 

of  a  iiiinilK;r(if  liil>crcles  in  close  proximity  to  «neai>oihr-  "'(Wm| 

even  though  we  suppose  their  multi[)licatio«  to  have  been  doe  to  a  kiMI 
local  infection  oiihin  the  limits  of  iio  area. 

Again,  all  that  I  have  seen  of  the  way  in  which  jAthisit  hefiit*  coot 
my  belief  iliat  it  is  at  the  outset  a  tubercubr  aJTecIion.  I  have  icvi 
limes  found  in  the  spices  of  the  lung  lesions  whi*  h  were  quite  reccM.  1 
evidenily  in  their  very  earliest  stage,  when  death  hod  been 
other  cante.  These  cosea  seem  to  me  of  sufficient  mi|xiriance  : 
in  briefly  cnuoierating  ibctn.     In  i80t,  «  man,  aged  thirty,  d> 
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locpitnl,  or  i-arir*  of  the  s\»m  with  psoiu  absces ;  in  the  apex  or  cn^h  lung 
^  lerc  wf  re  gray  tninsliKenl  tutrjrctof,  locne  tcaltern],  jome  in  chistcn,  occii- 
pyinc  ibout  a  Kquurc  inch  of  the  cut  outface ;  they  were  more  nomeroos  on 
ihc  right  »tde  than  on  itw;  tcfi ;  the  other  paria  of  the  lung*  were  qoiie  free. 
In  ilie  same  yonr  a  m.iii,  aged  thirty,  died  of  delirium  tremeni ;  in  the  upper 
(arts  of  hoth  lungx  then;  vrcre  miliary  lubewle*  in  groups.  In  1879,  a  youth 
of  ninciccn  died  of  s|Mnal  dt«ea.-ie,  with  a  «;iofulous  kidney  ;  in  the  apex  of 
the  right  lung  there  n-ax  a  tingle  cluster  of  the  most  typical,  firm,  gray  tuber- 
des,  none  of  which  i^howed  any  tendency  to  csseate.  In  the  same  year  m 
tDsn,  aged  thirty,  died  of  "  sar-ro- iliac  diM«e,"  which,  although  the  result 
of  injurj'.  wa*  accompanied  with  tubercular  affection*  of  the  proKUtc,  kidney, 
spleen,  and  lymph  gland* ;  the  extreme  apex  of  the  right  lung  conlaiued  a 
minibcr  of  scattered  gray  miliary  ttibcrcle*,  without  the  slightest  caseation, 
and  with  no  induialton  of  the  sunounding  pulmonary  tissue.  In  tS;;,  a 
boy.  aged  ten,  was  killed  by  fracture  of  the  *.pin(.- ;  he  appcami  to  haw  jirea 
strong  and  healthy,  but  in  the  apex  of  each  lung  there  were  miliATV  tuber- 
cles. Dr.  Moxon  s  experience,  when  he  taught  pathology  at  Gny's  Hospital, 
was  very  similar.  In  1869.  a  child,  aged  two  and  a  quarter,  died  of  croup; 
in  the  left  lung,  below  the  ajiex,  there  were  found  several  clusters  of  gray 
tubercles,  one  of  them  with  some  cheesy  material  in  its  centre.  In  1867.  a 
man.  aged  twcnty-^cvcn,  was  killed  by  accident,  with  fracture  of  the  skull ; 
St  both  apices,  especially  the  right,  there  were  recent  miliary  tubercles,  in 
smaller  or  larger  clusters.  In  the  same  yCiir  a  man,  aged  iwcntV'two.  died 
of  typhus  ;  in  the  right  upper  lobe  there  were  many  clusters  of  miliary  tubtr- 
ctcs,  some  already  soficDing.  In  1868,  a  woman,  aged  twenty-one,  died 
after  am|)uialion  of  the  thigh  for  disease  of  the  knee  joint ;  in  each  apex 
there  wa«  cnrly  phthisis  with  clustered  tubercles,  some  cascfliin]{  ;  there  was 
also  a  small  vomica.  Even  when  the  appearance  of  an  incipicnc  pulmonary 
lesion  a  Mich  titat  its  tuberculous  character  might  fairly  be  doubled,  one  may 
dUcovcT  elsewhere  norbid  changes  the  nature  of  which  b  indisputable. 
Thus,  in  1S74,  in  examining  the  body  of  a  girl,  aged  eighteen,  who  luid 
died  after  excision  of  the  knee  Joint,  I  found  in  the  apex  of  the  right  lung 
a  mass,  the  size  of  a  marble,  consisting  of  a  cluster  of  yellow  softening 
granules,  which  might  naturally  haw  been  set  down  to  a  catarrhal  t>ncu- 
monia ;  the  bronchial  glands  were  caseating.  but  one  of  them  contained 
the  mou  typical  gray  tultercleit.  At  the  lime  this  appeared  to  me  to  be  a 
I       most  insltnictivc  aae. 

\         Seafof  Ike  Tu^rcUi.-^U  we  consider  that  there  is  scanrely  a  structure  in 

the  human  body  which  is  not  liable  to  the  growth  of  tubercles,  n-e  shall  surely 

think  it  very  impinlKiblc  that  in  the  lung  their  development  should  lie  limited 

to  any  one.  rather  than  another,  of  the  various  tissues  which  make  up  the 

I      organ.    RimlfleiMrh,  however,  bus  recently  maintained  that  the  morbid  pro- 

cen  in  phthisi*  begin*  defmitely  just  where  the  bronchioles  open  into  the 

alveoli,  the  earliest  change  beini;  a  "  tuberculous  infiliratiun  of  all  the  edges 

I      and  proeesus"  which  exi*t  at  these  points,  and  which  contain  mit«t;ular  and 

I       ebxttc  tissaes,  as  well  a*  fibrous.     The  occurrence  of  such  a  change  at  the 

I       extremities  of  several  adjacent  tubes,  and  its  extension  along  the  walls  of  the 

^^tube*  themselves,  would  no  doubt  account  satisfactorily  for  the  "  racemose" 

^Vdistrilmiion  of  pulmonary  tubercles  on  which  Carswell  u^d  to  insist,  so  that 

^■Abe  cant  phra-Kr  "Carswetr*  grapes"  was  invented  to  keepit  in  rcculleciion. 

^^Pitt  it  has  always  apjieared  to  me  that  Carswell's  drawing's  illustrating  this 

^'point  are  highly  artificial  and  untrue  to  nature,  and  that  it  re<juires  an  eye 

^      of  faith  to  perceive,  except,  perha|is,  in  some  rare  coses,  anything  like  a 

"  peribronchial "  distribution  of  clustered  tubercles.     And  Dr.  Hamilton, 

in  the  '^ Proitilioittr"  for  1S80  describes  tubercle  in  the  lung  as  i;enerally 

beginning  in  a  little  cellular  projection  on  one  side  of  an  alveolus,  which 
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afterward  becomes  somewhat  pcdiinnilated  I 
When  these  alveoli  lie  adjacent  to  one  anoli 
at  once.  At  nrsl  it  pushes  before  it  the  4 
capillaries.  Bui  Boon  it  bre.tks  through  a 
that  a  unirorra  Toundcd  nu»  results,  in  whii 
ve^cles  arc  barely  rccogniMblc.  The  cell 
illon  ihinVs.  be  derived  either  from  the  i 
alveolar  wall,  or  from  the  endothelium  of  i 
both  soorixs  at  once.  SomctinKs  a  luberc 
a  branch  of  the  jwilmonan,'  ancrvi  mining, 
but  soon  involving  the  rest  of  tlic  tumta  i 
channel  of  the  vessel.  Other  lubetctes  tic 
lymphatic  vessels  contained  in  ihe  periarb 
the  interlobular  sepia  and  the  deep  layer  o^ 

In  some  instances  lubciclcs,  •catter^  or  \ 
one  lung,  or  even  through  both  lungs,  wiTH 
vcning  portions  of  the  pulmonary  tissue.] 
consotidition  at  an  early  period,  so  tliat  tha 
in  a  more  or  lets  homogeneous  mass.  Soral 
is  involved  imiformly  from  the  apex  downwi 
area  having  a  festooned  outline,  not  unlike  I 
new  growth.  Much  more  frcqucnilj'.  evcJ 
universally  alTciied.  there  are  more  or  less  nj 
various  shapes  and  sixes  lower  down  :  andj 
scattered  tubercles  may  gcaerally  be  seen  % 
the  ini^hratin^  malerbj  varies  widely  in  dij 
Bcmi-translucent,  pinkish  sulutance,  the  1«9^ 
arc  found  lo  have  passed  into  a  state  of  cas^ 
and  tough,  constituting  what  Addison  uscdj 
Or  it  may  have  a  fibrous  texture  cr 
developed  fibrous  tisMie,  and  of  all  deereesj 
pcrfetc  btacknes:s.  In  |[encral,  the  HuIIer  k^ 
with  caseaiing  forma  of  tubercle,  the  harder 
become  tough  and  fibrous.  But  there  are  i 
some  cheesy  masses  ace  not  \o  be  found  in  oj 
and  where  the  parta  which  were  eurlieti  affc 
gray  color,  or  black,  it  often  lupiwn.f  that] 
and  yellow.  9 

VomUie. — In  all  but  very  exreplioniil  cas^ 
solidalion  is  followed  more  or  Icvt  i|tiick!y  j 
the  formation  of  cavities  or  (as  they  are 
themselves  doubtless  soften  in  their  cenll 
organ  in  which  tuberclesm-rur,  and  »,  inde 
recently  affected  partx  of  the  tuiifti.  Sir 
(hat  section!  of  bronchial  tubes  with  pat  iu  tij 
mistaken  for  softening  tubercle?!,  Iu  this  I 
In  two  or  three  exceptional  in.iiances  I  have] 
cut  surfoce  of  a  lun^,  that  I  saw  tuberclesJ 
open  mouths  of  swollen  tubes ;  but  an  ina 
my  error,  because  the  slightest  (tresiure  bej 
them  in  targe  quantities.  There  seems  loj 
considerable  size  should  not  result  from  j 
material  derived  by  extension  from  a  singfl 
matter  of  fact,  tubercles  are  generally  scattel 
an  occurrence,  and  there  cjin  Ix:  nodoubi  tlui^ 
•  [This  connpoiuli  to  the  "  Indurfttion  i 
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the  deatniction  of  infiltmled  lunc  mbnance  u  wetl.  Om  rcry 
Ichanc (eristic  appear&nce,  irhirh  in  exactly  nniilugoiLs  to  vrlist  niiy  l>e 
observed  in  various  other  organs  lie^i<leA  the  Inng^,  U  the  ])Te»encc  of  a 
checs)'  Eone  of  tJeliTiiie  thickncKt,  whirh  im  nni;  »\dc  bounds  s  vomioi,  while 
OD  ihe  other  side  it  U  emliedded  in  the  piitmoiiJiry  lii»iie.  Siirh  a  lOne  't% 
generally  an  indicntion  that  the  alTi'ctioii  is  «tili  nclivcly  spreading;  it 
aflVrnts  one  of  the  rhief  means  l)y  which  vomica;  increase  in  siie.  At  tliey 
enlarge,  cavitic-i  originally  distinct  lire  very  n\A  to  open  into  another  and 
to  eoaletre.  In  this  way  a  tingle  chamber  of  very  irregular  form  may  )*c 
produced.  SomeiimeK  the  dexlmctlve  procesi  remains  limited  hy  the  lolmr 
sejitum ;  itometimcs  this  becomes  nlcrrated  through,  *o  (hat  both  the  whole 
of  the  iip[)er  lobe  and  a  large  part  of  the  lower  lol«:  arc  included  In  one 
wide,  open  <ar.  .'Sooner  or  Inter,  however,  the  further  extension  of  cvcrv 
vomica  becomes  arretted ;  that  ix,  If  the  patient  should  survive  long  enough 
to  allow  lime  for  it.  The  indication  of  lhi«  change  is  that  the  interior  of 
the  cavity  censes  to  be  rough  and  shaggy  with  .tdhcrent  portions  of  cheesy 
dibrii.  A  fibrous  wall  of  grcnltT  or  less  thickness  becomes  developed 
round  it,  and  Its  inner  surfoce  gradually  a-ssumcs  a  smooth,  polished  appear- 
ttnce,  exactly  like  that  of  a  mucous  membrane.  Such  smooth-walled  vomica 
are  often  caused  by  fibrous  t>3nds  or  (o-s  ihey  are  termed)  tra^eula,  which 
coiuist  e.t<*h  of  a  mass  of  condinued  pulmonary  substance  with  Hbroiis 
tizt^uc  that,  perh.i|K,  originally  belonged  to  inlerlotnilar  septa.  In  .ill  pruba- 
biliiy  trabecule,  of  which  these  are  the  only  constituent«,  arc  rcinainv  of 
partitions  that  at  one  time  scpamted  from  one  another  vomicic  which  were 
originally  distinct  but  have  Mnce  co.ilesced.  Hut  other  tr^ibeculx  often 
contain  obliicraicd  branchn  of  the  pulmonary  artery,  and  sometimes  several 
of  them  ran  Ik-  >een  to  s[>rcad  away  from  a  single  point  situated  on  that 
side  of  the  cavity  which  is  nearest  the  root  of  the  lung,  so  that  their  forma 
tion  has  obviously  been  the  result  of  the  resistance  ofTcied  by  the  arterial 
walls  to  the  process  of  ukcracion.  Uliimaicly  the  trabeculs  ihetnsclvcs 
oRcn  give  way  and  rupture,  and  their  loose  ends  may  then  be  seen  hanging 
into  the  interior  of  the  vomicsc.  In  very  large  cavities  a  bundle  of  such 
r\iptured  traKxuln  may  sometimes  be  seen,  the  relation  of  which  to  the 
pulntonary  artery  is  at  once  shown  if  a  probe  is  passed  into  that  vessel 
frofD  the  heart.  Sometimes  a  pervious  channel  persists  for  some  little 
dtsiancc  along  the  inierior  of  «  trabecula,  a  fact  which  we  shall  hereafter 
see  to  be  of  considerable  clinical  importance.  I  must  not  omit  to  mention 
that,  according  to  many  observers  of  authority,  smooth- walled  cavities,  such 
OS  I  lave  been  describing,  have  often  an  cnilrcly  di/Tcrent  origin  from  that 
which  I  luvc  assigned  to  ihcm.  being  dilatations  of  bronchial  lubes,  instead 
of  being  formed  by  ulceration.  Tubes  do,  indeed,  almost  invariably  open 
into  them  more  or  less  freely,  the  branches  of  ihc  bronchial  tree  posseting 
ooauch  power  of  restating  ulceration  as  belongs  to  the  arteries.  The  idea 
of  regarding  the  taviiics  in  question  as  "bronchieciatic"  seems  to  have 
originated  niih  Locnnec.  In  all  probability  what  fir^i  suggested  it  was  the 
difficulty  of  understanding  how  a  vomica  formed  by  ulceration  could  aci|ulre 
anything  like  a  mucous  lining.  But  this  goes  for  very  little,  now  that  we 
know  how  readily  such  a  structure  can  be  pushed  forward  over  u  raw 
surface  from  an  edge  of  skin  or  of  mucous  membrane,  as,  for  example,  in 
the  case  of  a  rectal  fistula.  As  a  matter  of  fact,  however,  [  am  not  sure 
whether  smooih-wallid  pulmonary  cavities  ever  have  a  continuous  epithelial 
ltninf[.  I>T.  Ewart.  in  his  GuUiooiao  Lectures  for  i8Si,  says  that  this  is 
wanting,  except  where  there  are  "scattered  islets  of  mucous  membrane," 
the  remains  of  "  outlying  bronchi  intersected  by  the  cavity  wall."  But  Dr. 
Hamilton,  in  the  "PrtKlitioHtr"  for  1879,  declares  that  cavities  which  1 
cannot  accept  as  dilated  bronchial  tubes  often  have  an  epithelium  which  is 
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"most  typically  columnar  «fuj  ciliated."  Thb  puhologisi  aitEHtpIs 
plain  the  mrurrcnce  of  tiro  nch  ice  tast&,  and  (he  sinuoos  and  irregutir  oiti 
of  the  caviiia  wliich  he  believes  lo  be  of  Mich  a  nature,  bj-  rcferting  it  t 
traction  of  baods  of  fibrous  tisMie  radiating  away  from  the  &ides  a 
cavity  at  diflcrent  points.  I  cannot  say  thai  the  explauaiion  appears  t 
to  be  altogether  uiiifaclory.  But  what  has  always  coovUvced  mc.  ii 
poat-monem  room,  tliai  iIm  cavities  in  question  were  really  vtiinicae  ia 
oiw  never  gets  an  opputtuiiiiy  of  observinK  the  earlier  stages  of  the  pr 
of  dilatation.  If  the  vkwadupted  by  Dr.  Hamtltun  were  correct,  one  Oi 
toward  the  margin  of  the  aJTected  part  of  the  lung,  to  see  tube*  « 
could  .still  lie  traced  on  to  their  extremities,  but  the  sidn  of  which 
beginnioK  lo  bulge  out  here  and  there.  On  ttie  other  hand,  what  at>e 
commoiil)  fiitd  are  all  possible  transttiooal  varieties  between  unooth-w 
cavities  and  imraittalcable  vomiciC.  The  former  arc  ^ee^  toward  the  J 
where  the  mbchief  ii  uf  oldest  date ;  the  latter  kmer  down,  where  it 
more  recent  origin.  Moreover,  smooth-walled  caviiin  often  ti'ldlc 
ubsiance  of  a  dise-Jied  lung  in  all  directions,  communicating  freely 
one  another  on  every  side,  so  that  an  ulcCTalire  procca  mtist  dearly 
been  conccrneid  in  tlieir  formation. 

I'he  coiitenia  of  vomica:  vary  widely  in  kind  and  in  sn>ount.  Wbcn 
are  recent  they  often  show  inas«s  uf  <;hcesy  dfbrit.  Such  mastes,  even  if 
are  at  first  loci  large  to  [hub  oiit  through  a  bronchia]  tube,  probably  cm: 
into  fragments  in  the  <:uurKe  of  time  and  arc  ex|>ecloiated.  Cavities  of 
dale  usually  have  jnis  in  their  interior  and  ^tometitocs  ihcy  arc  quite  fu 
pui.  This,  of  course,  implies  that  there  Khould  be  no  very  frrc  commui 
lion  with  the  bronchial  tultev  And  the  fact  U  that  in  old  vomii  tc  then 
leixtency  for  the  orilices  of  the  tutxs^  to  contract  until  they  lictomc  ' 
iiurrow.  One  often  finds  tliat  a  tulic  of  con>i (livable  siic,  into  which  a  I 
catheter  liil»e  might  be  (KUKsed,  liaj  an  o|)ciiing  into  a  cavity  that  will 
just  admit  a  probe.  Wlicn  such  is  tlie  case  a  lurgid  condition  of  its  mi» 
meiiilirane  may  easily  block  it  altogether.  It  is  remarkable  how  Kldotn 
contents  of  jihthisiral  cavities  putrefy  ;  they  often  have  a  faint,  sk  kly  o 
but  tl»ey  very  rarely  become  actually  fetid,  nor  do  they  often  undergo 
]>eaili.ir  a«:id  fermentation  which  is  *o  apt  to  arise  in  cases  of  chronic  b 
chitis  with  dilatation  of  the  liil>es.  When  there  is  free  escape  of  pas  f 
vumii-a:  their  lining  membranes  may  continually  poor  out  fresh  qiianiiti 
it,  xo  that  a  large  amount  uf  expectoration  may  occur  from  day  lo  dav. 
sometimes  the  walls  are  fotmd  at  an  autopsy  perfectly  dry,  and  ibe  tnli 
is  (jiiite  empty  ;  in  surh  cases  there  may  during  life  be  no  cxpecloni 
wlialever.  In  1854,  Dr.  Brihtowe  showed  to  the  I^tbologi<:al  Society  asp 
men  uf  surh  u  iguiesccnl  cavity  luving  adherent  In  its  inner  surljce  *  1 
greenish,  powdery  mass  of  fungus,  consisting  of  a  branching  mycelium, 
of  a  friictifi<ation,  in  which  the  spores  were  arranged  upon  rounded  h 
raised  un  thick  stalks. 

Adhfiionf. — A  very  constant  attendant  upon  phthisis  U  a  local  pleui 
whii-h  leads  to  the  gradual  closure  of  the  upper  part  of  the  scrom  spoci 
the  afferlcd  side  of  the  chest.  .'Is  a  nilc  this  affection  is  n  on -tubercular, 
Rindlleisrh  insists  on  the  extreme  va.inilarity  of  the  fibrous  tissue  wl 
unites  the  two  surfaces,  as  contrasting  with  the  dcficicnry  of  vessel] 
Ihe  substance  of  a  fibroid  lung.  Not  infrequently  the  adhesions  an 
enormous  ihicknest  and  density,  «>  that  after  death  it  is  impossibl 
remove  the  lung  without  the  very  free  use  of  the  knifi:. 

Imtotution. — To  complete  my  description  of  the  motbid  anatomy 
phthisis  I  have  still  to  discuss  the  pioocKtes  by  which  tuberculous  lesion 
the  lungs  bei:omeolm>lrtcent,so(hat  they  may  ceauc  to  threaten  Ihe  paiic! 
iifc,orcven  to  impair  his  health.    Kelicsof  former  mischief  are,  ind 
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vCTcd  very  rrvquenlly  in  the  lungs  of  penonK  who  have  died  ai  variot;i 
periods  of  life  and  of  e^-cry  kind  of  disease  or  injury.  In  May.  iSSo,  Or. 
Heitler.  of  Vienna,  brought  before  the  Mediail  Sociciy  of  that  city  nn  analy- 
sis of  all  the  cases  of  IhiN  kind  that  had  born  met  wiih  in  a  series  of  16.561 
autopsies  between  the  ycare  1867  and  1879.  Ex'  hiding  allogclher  all  ixtn 
in  which  death  was  due  to  pulmonary  tuberculosis  (and  among  which  there 
must,  of  course,  have  been  many  other  mstanccs  of  a  previous  attack  of  the 
ssiacalTeciion),  he  found  thai  there  were  no  fewer  than  7S0  (or  almost  exirlly 
5  per  cent.)  in  which  obsolete  tuberculous  masses  were  present.  Of  the 
patients  503  were  males.  377  females.  The  number  of  those  who  died  of 
tuberculous  alTections  of  other  org.ins  was  loi.  A  point  of  great  interest  is 
that  the  proportion  of  c:kscs  at  diffcrGiit  ages  went  on  regularly  increasing 
for  each  decennial  period  up  10  sixty  yean  of  age.  Among  persons  ai*cd 
from  ten  to  twenty  there  were  tl ;  from  twenty  to  thirty,  105  1  from  thirty 
to  forty,  131 ;  from  forty  to  fifty,  1^6  ;  from  fifty  to  si«y,  157  ;  from  sixty 
to  seventy,  36;  from  seventy  to  eighty.  153.  It  is  true  that  no  positive 
conclusion  can  be  drawn  from  this  fact,  in  the  absence  of  information  as  to 
the  proportion  of  persons  at  different  ages  in  the  total  number  of  aulopsieSt 
but  I  think  it  is  difficult  to  escape  the  inference  that  the  time  at  which  the 
pulmonary  lesions  were  originally  developed  must,  in  a  considerable  number 
of  instances,  have  been  during  adult  life.  In  no  fewer  than  651  cases  both 
lungs  were  affccled,  though  generally  to  an  unequal  extent;  in  sixty-eight 
the  right  one  was  alone  affected,  in  sixty-one  the  left  lung.  Some  observers 
have  shown  extreme  reluctance  to  admit  that  such  appearances  really  indi- 
cate the  remains  of  phlh1sic.1l  disease,  or  that  such  disease  can  be  said  to  be 
ever  curable.  Strictly  speaking,  indeed,  one  should  speak  of  phthisis  as 
"cured  "  only  when  Its  fovorable  issue  has  been  mainly  due  to  medical 
treatment,  whereas  in  all  probability  the  subsidence  of  the  morbid  process 
in  the  cjoei  in  quesliun  wa^  ^'-''x^tully  spontatu-iiiis.  Tlie  only  instance 
that  I  know  of  in  whii  h  there  h  a  definite  historv  of  a  former  pulmonary 
affection  isone cited  by  Rindtleiiich  inZienusen'i"  Handtnich."  It  occurred 
in  a  man,  over  fifty  yean  of  age,  who  died  in  honpitat,  of  enteric  fever,  four* 
teen  )eart  after  having  been  treated  in  the  iiame  institution  for  an  attack  of 
seriowt  lung  misLhief,  attended  with  haemoptyKis  and  with  infiltration  of  the 
right  upper  lube,  down  to  the  level  of  the  third  rib.  He  completely 
overed,  resumed  his  former  occupation,  and  remained  well  until  he  took 
:he  fever,  a  week  before  his  death.  The  |iart  of  the  lung  that  had  l>een 
diiea-icd  wo-h  fuund  to  be  indurated  and  shrunken,  with  surr^mniling  emphy- 
sema and  dilatatiun  of  bronchial  tubes.  .About  the  fact  that  the  relics  of 
lonfC'P'^i  [lulmunary  mi.tt:hief  belong  to  the  vime  aifcciion  which,  when  it 
ffoei  on  and  deMroyi  life,  is  called  phthisis,  there  ought  not.  m  I  think,  to 
DC  the  smallest  duubt  or  lieiitatiun,  even  in  the  minds  of  thuite  who  hold  the 
lumiwest  vien-j  with  regard  to  tubercle.  Almost  invariably  the  neat  of 
Kuth  relics  U  in  or  near  to  the  apex  of  the  lung.  The  affected  part  is  more 
or  less  indurated  ;  it  is  often  puckered  on  the  surface  and  adherent  to  the 
cheit  wall.  On  section  it  presents  fibrous  bands,  or  tough  masses  of  fibrous 
lisHK.  parts  of  which  are  generally  deeply  pigmented,  and  in  which  there 
are  often  embedded  cheesy  or  calcareous  nodules  of  greater  or  less  sixe. 
Ttiei.lKcsy  nodiilc.t  may  look  very  like  gummata  ;  they  are  enclosed  in  fibrous 
cafnules;  not  infrcipicntly  they  arc  gritty,  from  the  deposition  of  lime  salts 
in  then),  or  this  prucen  may  have  gone  on  until  they  have  become  converted 
into  hard,  smooth  budio,  apparently  made  up  almont  entirely  of  mineral 
constituents.  Thtrve  pathologists  who  hold  that  a  caseous  pneumonia  is 
often  the  commencement  of  phthisis  ought,  I  think,  logically  to  accept  even 
sitch  appearance*  a>  these  as  conclusive  evidence  of  the  former  existence  of 

uiorbKl  condition  which,  if  it  tud  advanced  fuitlter,  would  have  termi- 
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nated  in  that  dUea^.  But  in  many  tnsta; 
black  indurated  tubercles,  which  obriousi; 
obsolete,  and  which  may  veo-  probably  havi 
chee>v  misie>.  When  the  fibrou?  hinds  hav 
of  the  jiaimonari  tissue,  they  of:e:i  lock  very- 
it  was  acmallv  taajrht  that  they  reireseate 
undercv'iie  oWitcraiion.  But.  as  alrrost  all  .:■! 
there  is  no  proof  oi  ihis.  ar.d  i:  is  not  ■.■ke'.y  ir. 
of  th-js  c^,^:ii(^',e;ely  cisap: earing.  Tnere  is  3: 
shrnt.  s.?  ;ha:  in  coarse  of  time  it  mav  beco: 
C.  T.  w:i;iaTn>  has  poi-teil  o-t  that  this  pr> 
is  otter,  atter.iied  by  a  shi:i:r.f  of  ;:s  c^r-^iti': 
is  clcsciy  ir.  cor.uct  «n;h  a  f.tmly  adherent  p 
wa'.i  is  iha:  which  contains  the  operi^gs  of 
it  often  shrirks  awjy  from  the  front  ci  :'- 
Ewan.  it;  his  ••  G-iitor.ian  Lecr.:rei  '  f:r  t^: 
the  r--laior.ary  plsaTa.  !:  net  too  e5t«n?ive: 
drawn  inward  over  >ueh  a  recedin;  cavity  ■ 
fisstir,'.  The  >t.ice  created  ";  y  the  *hr.r.ktnj  1 
an  ett'.arzetnen:  of  the  aiii'.-^nt  r-"',ni:!iiry 
merely  so!:d  rehcs  of  iorT-'.er  rT:"j."h:e:  it  the 
I'avrtatiot:  hav;-^  occttrrw-i.  ;h;  surrTu'itn. 
fo-nd  t>  ':*  htjhiy  etr,ph>-senut ; ■^.  th;  '~-S.'.?. 
dnrir^  :r,s:  ■.rati,-'-,  sfter  :h;  mincer  s^iSSce- 
Mon;  frs  rtter.tly.  however,  the  \?'*tz  v--iT:  :i 
,_in  the  ci-e  ot  the  rtiht  'un^  the  f-^ti;  r.i7t  ; 
c^larjed.  so  that  :-e  tnt^ht.  r>:rhjrs,  ji::::*;  ; 
if  there  i.-  a  c^7.>;deri':ie  az:;-;=t  :f  =;  j.:r-:e: 
lat:^  ts^v  tritei-*  tt;  st;e  ttttf.!  tt  7ii5~es  3 
orfir.i  it  the  s^tne  ::~e  -zzlIztz:  dereitztttec 
dn;;e-i  .ipwar-i.  a-.rritt:^  is  the  t^.zht  :r  : 
cii<-as£C.  and  the  hear:  ttt^y  ':«  t  -.ie-i    :vet 

M  Tr.It  the  ches:  wal" 
even  h;'.!i»ei. 


.S'; t.-.v^;. — Th-e  :'inid!  nej-rczittrn  ."f  z'' 

there  is  n;  rt'er  d^^e-ase  in  wh::h  tt  i^Tirn^is 
r=n,e  :f  t-e  tw:  k^-is  :t'evtien.-e.     ^.— 7t; 

c«rtii-ty      O-   the   .the:    "ann.  w-en    me 
dtse-ase   t~   a  ritrsm  wh:-re  health  itte-a.--'  7 

ihtnk.  t-^t  t'-e;.  i;yen;  n:.;-  a  ie^::n  wt.;";. 
sn.w  .'rsciTti.  a:  iei.-:  ::-  the  t:=e      !   i:- 

;h-,"s«  w.t-,-".  ?iii::.r  ;:  the  r>>iT  as  1  in-:  e.  ."■ 
thi  'tr^er.  zn^^se  »n::h  Tctr:  i.rr::!-"  ::  tte 
-     '-"'f  the  sT^Tt.-^s  wi.i  r^I.-i  r.-  rr* 
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I  extreme  rapidity.  Rilhlc  mentions  lheca«eorn  very  bulky  woman  who 
Ihid  weifcbcd  140  lbs.,  and  wbu  lost  40  IIk.  in  the  four  weirks  Itel'ore  >\k  mme 
under  his  care  for  hiemoptysU,  ai  mbkh  time  iin  ji))y»ir3t  •u^nt  of  mischief 
in  the  luniif  could  be  detected.  Ullimaicly,  phthiMiat  pationl.i  touimonly 
become  rt'duced  by  a  c|iurter  or  even  a  ihird  of  Iheir  weight.  The  explana- 
tion of  the  wa^iiini;  ix  often  by  no  means  obvious.  There  is  Mifnciimeji  a 
fireal  1o»<  of  apjieiiie,  and  e«|iecially  a  distaMe  for  fat  in  every  form  ;  or  the 
occurrence  of  vomiting-  may  appear  lo  a<-c(iunt  for  it.  !)ut  other  jMtients 
enuctale  who  eat  well,  and  appear  to  digest  what  they  eat.  Nor  d<>cs  the 
low  of  Heih  seem  (u  l>e  coiiManily  pniporlionalc  lo  the  degree  of  pyrexia  or 
to  the  amwint  of  the  iwejling.  It  pn>babty  affecls  all  the  linucs  more  or 
le»;  bat  a  point  worthy  of  notice  i»,  that  the  heart  becomes  much  Ie» 
Ttdoced  in  tiie  in  phthiux  Chun  in  some  other  tniMing  discx^es,  ax,  for 
example,  mnlignant  ttimore.  The  reason  »ecm»  tolw  that  the  right  ventricle 
hax  so  much  work  thrown  upon  it  by  the  dolrariion  of  blood  vessel*  in  the 
dbea^ed  (arts  of  the  lung:i.  Among  the  minor  .iJteraiiom  in  niilriiion  which 
accom[)any  phthisic  are  those  which  affnri  the  haire.  The  slraiifhi,  bnky 
whisker*  and  bcnrd  of  con.tumptive  patients  often  suggest  to  one  the  nature 
of  thiir  diNv.xse.  The  hair,  too,  may  become  pretnaturely  gray.  I>r.  Watshe 
speaks  of  having  often  noticed  in  males  thai  the  hair  on  the  chest  has  become 
quite  white  when  the  change  w;w  only  jtisi  hegmning  in  the  hair  of  ihe  head 
and  in  the  whi->.kf  rs.  Along  with  the  emaciation  of  phthisis  goes  n  more  or 
lew.  m.vkcd  failure  of  strength  and  energy.  The  palittn  Ixrcomcs  no  longer 
able  lo  walk  far  without  fatigue.  If  he  has  diiiies  to  perform,  they  tire  htm 
in  a  way  10  which  he  is  not  accustomed.  After  his  day's  work  is  over,  he 
b  glad  ID  get  home  as  quickly  iis  possible  and  lo  lie  on  the  sofa  until  he 
goes  lo  bed,  and  in  the  morning  he  gets  up  feeling  weary  and  unAt  for  the 
Ubor  which  is  before  him.  Anasmia  is  another  early  symptom  of  phthitin. 
The  face  becomes  pale,  the  hands  are  white  and  bloodless.  In  women, 
scantiness  or  suppresion  of  the  caiamcnia  may  be  one  of  the  first  indi- 
cations that  the  health  is  failing.  C£dcma  of  the  ankles  often  occurs  as 
the  disease  advances,  but  it  is  seldom  considerable,  unlns  there  be  venous 
thrombosis. 

When  one  »  consulted  by  a  person  who  has  thus  become  thin  and  weak, 
the  first  thing  to  do  is  to  ascertain  whether  there  is  any  f-ynxia.  And  ii  is 
important  not  to  be  contented  with  taking  a  morning  temperature ;  during 
two  or  three  days  the  thermometer  should  also  be  used  at  l>edtin\e,  or  in  the 
evening.  One  should  notice  whether  the  jxilms  of  the  hands  feel  hot,  and 
whether  the  cheeks  are  flushed,  and  the  patient  must  l>e  asked  whether  he 
has  noticed  any  unusual  tendency  lo  perspire,  especially  in  the  latler  part 
of  Ihe  night.  Tlic  pyrexia  of  phthisis  is  altogether  atypical,  and  in 
different  cases  it  varies  widely  in  character  and  in  degree.  It  is  scarcely 
ever  altoseihcr  absent.  Dr.  C.  T.  Williams,  however,  in  vol,  Iviii  of  tjje 
"Me>i.-Chir.  Trantaetians,"  says  that  in  several  of  hi*  cases  in  which 
active  disease  was  goinR  on  in  one  or  both  lun)^,  no  rise  of  lemperaiurc 
took  place.  And  jtc  gives  details  of  an  instance  in  which,  although  live 
observations  were  made  every  day  for  a  week,  the  thendonicter  was  never 
found  above  99°. 

In  the  most  acute  cases  of  all,  which  in  Germany  have  the  name  of 
"phthisis  florida,"  the  pyrexia  may  be  continuous  throughout  the  twenty- 
four  hours;  the  temperature  may  reach  104°,  and  may  never  fall  below 
102",  unlesa  profuse  sweatin;;  should  occur,  when  it  may  be  lowered  for  the 
time  to  about  100'.  Ii  is  rather  a  remarkable  circumstance  tliat,  even  when 
tl>ere  Is  such  high  fever,  delirium  and  other  cerebral  symptoms  are  often 
altogether  alxtent,  but  they  may  occur,  and  sometimes  the  palicnt  passes  into 
a  "ty]ihoid"  condition,  with  stupor,  sordca  on  ibc  lips,  and  a  dry,  brown 
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tongue.  Another  point  which  may  be  noted  is 
retain  a  much  better  appetite  than  would  be  p 
attended  with  a  like  degree  of  pyresia.  Nor 
plaint  of  thirst.  Scarcely  less  acute  is  the  coui 
daily  range  of  the  thermometer  is  ver^-  wide,  lh< 
103''  or  104°,  while  the  minimum  may  be  98.4 
says  that  the  occurrence  of  a  subnormal  tempei 
temr»erature  at  different  periods  of  the  day,  is 
the  fall  is  nearly  to  the  normal  point.  Someti 
■light  rigor,  or  a  sensation  of  chilliness,  and 
sweating  stages,  very  like  those  of  a  paroxysr 
have,  indeed,  known  phthisis  mistaken  by  a  ca 
severe  cases  the  range  of  the  temperature  is  a 
inometer  may  indicate  100°  or  101°  toward  e» 
the  day  it  is,  perhaps,  scarcely,  if  at  all,  abov 
same  patient  there  may  be  all  possible  variatic 
ings.  Even  when  pyrexia  is  generally  preser 
none  can  be  detected  during  internals  of  da>-s 
has  not  yet  been  made  out  whether  the  swe; 
invariably  preceded  by  a  rise  of  temperature 
during  sleep,  and  some  individuals  cannot  doi 
day  without  their  clothes  becoming  soakinf 
jiaroxysm  of  cough,  of  which  the  patient  hi 
often  the  starting  point  of  such  outbreaks  of  ] 
the  differences  in  degree  of  pyrexia  in  differ* 
factory  account  can  as  yet  be  given.  Dr.  Wil 
actions,"  vol.  Ivi)  thinks  that  it  is  generall) 
extent  of  the  intercurrent  "inflammation." 
there  are  many  exceptions,  and  to  be  not  uni 
which  Lebert  drew  from  a  very  elaborate  series 
that  the  lemperalnre  course  is  more  influenc 
than  by  anything  else.     This,  of  course,  is  no 

The  piiise  is  nearly  always  accelerated  in  ph 
valuable  an  indication  of  the  activity  of  the  di 
Like  the  pyrexia,  it  is  highest  in  the  evening, 
by  slight  exertion,  and  even  by  a  change  of  pos 
It  is  generally  soft  and  feeble  in  quality.  Sc 
all  proportion  to  the  degree  of  fever ;  in  all  ] 
the  patient'.s  being  an£emic. 

Voiniling  is  sometimes  a  conspicuous  and  e. 
I  have  known  instances  in  which  medical  mei 
grave  error  of  supposing  that  the  patient's  com 
of  the  stomach.  The  suggestion  was  many  j 
that  it  was  due  to  interference  with  the  trunk  ( 
tuberculous  bronchial  glands,  but  I  do  not  th 
any  actual  observations  in  support  of  this  0 
hardly  be  directly  substantiated.  At  a  later 
often  leads  to  ejection  of  the  contents  of  the  f 

Another  symptom  which  not  very  rarely  att 
tion  in  phthisis  is  diarrhaa.  It  is  generally  di: 
ulcers  of  the  small  intestine,  or  rather,  perha 
mucous  membrane  in  general  accompanying 
rhcea  from  this  cause  persists  for  many  week 
pulmonary  disease  can  be  detected.  But  I  d 
in  which  a  tubercular  affection  of  the  intestine 
without  the  lungs  sharing  in   the   mischief. 
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nuse  of  diarrlKeai  is,  of  coune,  the  developoient  of  >  Urdaceous  change  in 
the  miicou>  membrane. 

It  is  a  curioas  peculiarity  of  connimptire  patients  that  thev  generally 
remain  all  along  hopeful  as  to  the  rexttlt  of  their  illnew.  As  Rlllile  ■^j», 
they  order  new  ^hirw  within  the  last  few  weeks  of  their  lires.  This  writer 
also  obterves  that  certain  qunlitiet  of  character  grow  more  marked  os  the 
discoK  advances.  I'hose  who  are  naturally  gentle  become  more  gentle; 
those  who  are  rough  become  more  rough. 

The  ai^ff  of  a  phthisi<:al  individual  o^en  indicates  the  nature  of  his 
discaK  to  the  experienced  physician  at  the  fint  glance.  Apart  from  the 
question  (to  which  I  shall  advert  presently)  of  there  being  a  special  ronlig- 
uraiion  indicative  of  a  diathesis,  a  bright  eye,  and  a  flushed  cheek.  a.ssociaicd 
with  a  watted  frame  and  lanky  hair,  at  once  suggest  tubercular  mitchicf. 
A  minor  point,  on  which  French  writers  chiefly  have  insisted,  is  the  prcH-nce 
of  a  pink  line  on  the  gums  clow  to  the  teeth,  lam  very  doubtful  whether  it 
is  seen  more  often  in  persons  who  are  consumptive  than  in  those  who  arc 
not  so.  Nor  should  I  have  supposed  that  much  value  can  be  assigned  to  (he 
existence  of  patches  of  tinea  versicolor  on  the  chest  and  elsewhere,  although 
some  observers  still  mention  this  as  a  suspicious  circumstance. 

(a)  Of  the  symptoms  which  point  directly  to  the  lungs,  ^migi  is  naturally 
the  fii^  to  be  mentioned.  Indeed,  it  is  often  the  earliesl  indication  that 
the  pdtient  is  othcTwi<c  than  well.  At  firat  it  may  be  very  slight,  hardly 
more  than  a  clearing  of  the  throat ;  or  it  may  occur  only  in  the  early  morning, 
or  when  the  patient  happens  to  exert  himself  in  the  course  of  the  day.  It 
may  even  disappear  for  a  lime,  to  return  later  on.  But  uliiniatcly  it  becomes 
more  and  more  fre<(uent,  until  it  may  cause  very  great  distress.  It  is  when 
cough  has  been  the  first  symptom  noticed  that  the  dhesu>c,  as  is  so  often  tlic 
case,  is  said  to  have  arisen  out  of  a  "neglected  told." 

There  may  be  no  expteloratian,  or  a  greater  or  less  quantity  may  be 
ejected  of  a  frothy  fluid,  either  watery  or  slightly  viscid  In  character.  Or 
Ine  sputa  may  consist  of  a  glairy,  grayish  material,  in  which  the  micioacoue 
shows  large,  round,  granular  cells,  being  fatty  epithelium  derived  from  the 

Smltnonary  alveoli.  Strealu  and  spots  of  blood  are  in  most  (nun  present 
tom  time  to  lime.  As  the  local  process  advances  the  expectoration  becomes 
muco-puTulent ;  and  it  may  ultimately  be  almost  pure  pus,  or  pus  so  inti- 
mately mixed  with  blood  that  it  bus  a  uniform  brick-dust  red  color.  This, 
when  abundant,  may  accumulate  in  the  spit  jar  as  an  almost  homogeneous 
tDaas.  But  in  other  co-ses  the  exjiectoratiun  consists  of  pellets  that  remain 
distinct  from  one  another,  even  after  they  have  settled  ution  the  interior  of 
the  vesKl.  It  is  then  usual  to  ^^peak  of "  nummular  sputa,'  from  their  resem- 
blance in  siie  and  «hape  to  coins.  If  received  into  a  layer  of  water  they  ore 
seen  to  have  a  loose,  llorculcnt  surface,  as  if  they  were  portions  of  wool,  or 
as  if  they  had  l>een  "  nihhled  at,"  to  copy  an  expression  employed  by  Ger- 
man wnlers.  They  generally  contain  no  air,  and,  therefore,  Ihey  fall  rapidly 
to  the  bottom,  unless  they  are  held  up  by  stringy  mucus.  Their  characters 
seem  to  show  that  they  have  licen  formed  in  a  sjiace  of  some  size,  not  in  a 
narrow  lube  thiouj^h  which  air  wa.t  cnn.itanlly  paii^iTig  backward  and  forward. 
Accordingly,  the  ojiinion,  which  is  generally  held,  thai  nummular  spuU  are 
distinctive  of  phthisis  Is  not  withovil  rea.-ton.  But  it  must  be  remembered 
that  the  necessary  conditions  for  their  production  are  afforded  by  dilated 
bronchial  tubes,  as  well  as  by  pulmonary  vomicie.  Probably  this  aliords  the 
explanation  of  a  case  mentioned  by  Sir  ThomB.^  Watson,  in  which  he  wrongly 
diagnosed  phthisis  when  extensive  chronic  bronchitis  was  the  disease  from 
which  the  patient  wus  sulTcring. 

It  has  long  been  known  that  the  sputum  of  phthisical  patienu  often 
contains   fragments  of  lung  tissue,  the  nature  of  which  can  be  identified 
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micToscopically,  as  the  shape  of  the  alveoli  is  still  plainly  visible. 
Fenwitk,  in  ihc  " Mfd.-Chir.  Trans."  iot  i8(iti, showed  liiat  iheir  deteci 
is  much  bcilitatcd  by  boiling  the  spuium  with  an  equal  part  of  a  solui 
of  pure  canstk  soda  (gr-  xv  lo  .^j).     Thb  dissolves  the  mucus  in  ihrtM 
four  minutes.     I'lie  resitltinK  liquid  is  then  poured  into  a  conical   c 
which  is  filled  up  with  pure  wutci ;  and  the  deposit  which  forms  b  carel 
examined  in  a  very  jjialiow  cell.     Dr.  Feiiwick  in  one  cuse  found 
fragntcni;  in  the  expectoration  of  twelve  hours.     He  did  not  diNtovcr  in 
in  any  cnsc  which  vr-u  at  .<io  early  a  sia^e  thai  there  were  no  physical  si; 
but  he  often  succeeded  when  tltc  signs  were  such  as  might  have  led  to 
opinion  thai  iilceTation  or  "  softeninR  "  had  not  yet  be^n.     The  metho 
also  of  great  value  in  ca.te>  iti  which  phihi^s  supervenes  upon  chronic  b( 
chilis  and  emphysema,  and  in  which  [l>c  nif^ns  are  apt  to  be  ambiguous, 
an  Advanced  ttage,  when  cavities  were  obviously  present,  Dr.  Fcnurirlc  at 
failed  to  find  clastic  fibres  in  the  expedoraiiun,  even  ihoujjh  the  disease 
appeared  to  be  quiescent,  both  from  ihe  general  iropiovcnieni  in  the  )xuiei 
condition,  and  from  hu  roughing  only  in  the  rooming  and  spitting 
merely  a  little  serai-lransi>arent  munis. 

More  recently,  the  detection  of  the  hacillus  of  tubercle  in  the  spul 
has  become  an  im|>orUiii  mean*  of  diagiiosinc  phthliis.     According  i 
paper  by  Dr.  HcncigcOibbes,  of  King's  College,  in  the  "  LaHett"  for  il 
ibc  best   method  of  prrparatiun  1:1  the  folluwing.     A  thin  layer  of 
sputum  is  spread  out  upon  a  cover  glass  and  is  allowed  to  dry.     The  g 
is  then  p-issed  through  the  Ibine  of  a  smalt  Bunseii  iKirner,  and  afterw 
cooled.     It  is  next  placed   &rc  downward  in  a  watch  gbws  iiimn  twq 
three  drops  of  a  freshly  .filtered  sututiou  of  magenta  crystus  (two  grm.) 
pure  anilin  (three  grm.)  in  e<|iul  jatt^  of  alcohol  (^p.  gr.  830)  and  disli 
water  (twenty  tern,  of  each),     .'\fter  firteeu  tu  twenty  minutes  the  cove 
removed,  and  wnwhed  with  a  dilute  solution  of  nitric  acid  (one  part  to 
of  uatcri  until  all  color  hut  gone.     Then  it  i.i  waslied  with  distilled  wa 
when  a  faint  color  icapjicar^.     Next  it  b  jJiued  fate  downvrard  upon  a 
drops  ofa  saturated  solution  of  c.hrysoidin,  until  it  has  taken  a  brown  co 
After  being  removed,  it  is  allowed  to  Ifccume  perfectly  dry  in  the  air,  an 
is  then  mounted.* 

jyytffiaa  is  a  much  less  marked  sym[itom  than  might,  perhaps,  have  \ 
expected,  llie  gradual  onset  of  llic  diNcase  and  the  development  of  anae 
fart pasiu  with  the  destruction  of  imlmonary  liRtue,  probably  accounts 
the  fact  that  a  patient,  even  with  advanced  pltthisli,  U  often  able  to  brei 
quietly,  uid  to  carry  on  conver»tion  with  comfort,  so  long  as  he  is  sir 
still.  And.  as  Sir  Thomas  Watson  olHervcs,  nothing  i-s  more  common  t 
for  per^wns  who  fear,  but  will  not  believe,  that  they  are  consumptive 
fetch  a  deep  breath,  and  bid  m  remark  how  thoroughly  they  can  dbt 
their  lungs.  But  any  elfoit  or  exertion  is  almost  always  attended  1 
obvious  hurry  of  breathing  in  those  in  whom  the  disease  has  pueed  bey 
its  earliest  stage.  .\nd,  toward  the  last,  orthopnoa  is  sometimes  pre: 
in  the  most  extreme  degree,  the  ]>aiicnl  gasping  for  breath,  and  having 
face  and  hands  livid  and  purple  and  bathed  in  sweat.  It  is  prol>ably  j 
consequence  of  obstruction  to  the  [nilmonaty  circulation  that  persons  affci 
with  chronic  phthisis  so  often  gel  clubbed  linger  ends  with  incurved  nalli 
change  which,  however,  is,  after  all,  a  less  marked  feature  of  this  disease  I 
of  some  otherK. 

Nor,  again,  is  pain  commonly  distressing  or  troablesome  in  case 
phthitis.     There  may  be  pain  in  tlte  shoulder  or  beneaili  the  coliar-t 

*  [See  tho  br.  Gibbu'i  p^«r  In  the  «  /juurt"  of  Ai^un  y\.  iSiy,  mod  Dr.  Kl 
•ooounl  of  Koch'i  orlcinil  mclliod.  with  thow  oT  Ehtbdi  iikI  Wri]-«t,  in  hia  •■  U 
otguluDiMd  DiMMe,"p.  119.— Ed.] 
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or  lowrr  down.  Bui  in  manjr  otnes  eveo  this  wems  often  to  l>c  miLSculiir 
rather  tlun  deeply  teated.  The  pleurisy  which  invariably  fixes  the  lung  to 
the  (urrotmding  Mructurcs  as  thediMue  advances  tuuii  besiippuiied  to  be 
painIeK,  for  othcTwii«  pain  wuuld  srarcety  ever  be  absent.  Bui  pleurisy 
loireT  down,  where  there  in  mure  movement  of  the  parietal  upon  the  pul- 
monary layer,  tx  not  uncommonly  attended  with  iihar])  and  piercing  pain. 

Hatnoptym  may  be  uid  to  l>c  prcMnt  in  everj^  case  in  which  mucous  or 
punilcnl  sputa  contain  streak*  of  blood,  or  in  which  they  arc  uniformly  dis- 
colored by  admixture  with  it.  But  in  practice  it  ih  necenary  to  distinguish 
from  such  conditions  the  i:x|K;ctoration  of  blood  in  a  pure  .ttale,  or  frothy 
with  air.  In  a  rciy  consiilcnible  proportion  of  ciBcs  this  occurrence  is  the 
fint  thing  which  suggests  that  there  is  anything  wrong  with  a  patient's  lung, 
or,  indeed,  that  he  is  oiherwiM;  than  pfrfcttly  well.  He,  perhapt,  fceU  a 
little  tickling  in  the  thr»,t[  and  fimln  that  hit  mouth  contains  a  ttuid  which 
B'has  a  ult  laste.  He  looks  at  hii  handkerchief  and  is  horrilicd  to  sec  that 
V  it  is  stained  with  blood.  He  may  either  bring  up  a  large  <|uantity  at  once, 
or  he  may  remain  free  from  fnnher  hemorrhage  for  some  houn,  and  then 
have  a  recurrence  of  it  to  a  great  amwunl. 
^B  Frotn  the  day^  of  Hippocrates  it  ha«  been  thought  that  the  haemoptysis 
^^is  in  such  cases  the  cause  of  the  consumption  which  ultimately  develops 
itself;  and  two  centuries  ago  Dr.  Rii-hard  Morion  included  a  fkthiiii  ai 
h^mofftc?  among  his  species  of  that  disease.  Recently  (he  same  doctrine 
has  \xt:!\  revived  by  Niemcyer.  Now,  l«r  myjuirt,  I  think  that  only  the  most 
overwhelming  evidence  should  lead  lo  tlie  acccptanceof  the  opinion  that  the 
extrav.isalion  of  blood  into  a  hmg  i^f  ever  the  starling  point  of  disease 
spreading  through  its  substance  and  destroying  it.  Under  various  other 
condutons — as,  for  example,  aAcr  injuries  to  the  chest,  and  in  chronic 
hean  disease — we  have  ftciiucnt  oppurt unities  of  olwerving  the  effects  of 
hxmopt)-sis.  And  I  believe  that  no  p^ithulogist  will  assert  thai  he  has  ever 
seen  it  give  rise  to  phlhisis.  Nor  have  I  ever  observed  any  appearances 
which  would  lead  inc  to  believe  that  blood  exiravasated  into  the  air  passages 
is  capable  of  being  inhaled  into  ihc  pulmonary  tijsiic,  so  as  to  form  solid 
oodtlles,  oi  has  rcccnily  been  mainiamcd  by  Ur.  Kegin.ild  Thompson,  in  the 
"Mtd.-Chir.  Truntaitiom"  for  1878.  1  have  repeatedly  met  with  coses  in 
which  inhalation  of  blood  into  ihe  limg  had  obviously  laken  place ;  and 
what  1  have  seen  ha3  always  been  a  fine  mollling  of  the  cut  surface  of  tile 
organ  with  red  or  ptu'pic  spots,  impalpable,  devoid  of  induration,  and 
offering  not  the  slightest  resistance  to  ihe  finger  when  passed  over  them. 
The  formation  of  infarcts  or  nodules  of  pulmonary  apoplexy  is  quite  a 
different  matter,  and  occurs  only  when  the  pulmonary  circulation  is  in  an 
abnormal  condition.  I  cannot  help  maintaining  the  opinion  that  the  cheesy, 
congested  bodies  to  which  Ur.  Thompson  refers  arc  realty  relics,  not  of 
iKmorrhages,  but  (at  least  in  most  cases)  of  tubercular  lesions.  According 
to  Dr.  Thompson,  however,  they  are  most  often  found  in  ibrce  situations — 
in  ihe  upper  lobe,  in  the  axillary  region,  and  toward  the  base,  but  not 
posteriorly — which,  he  says,  are  notably  those  where  inspinilion  produces 
the  greatest  expansion  of  the  lungs. 

A  point  mentioned  by  Niemcyer,  and  to  which  a  certain  importance  has 
since  been  aitachcd  by  some  of  those  who  have  discussed  this  <iuestion,  is 
that  in  one  case,  four  weeks  after  an  attack  of  bieinopt)-sis,  he  found  a 
bronchial  tube  filled  with  adherent  softening  clot,  |;ivmg  it  exactly  the 
appearance  of  a  vein  obliterated  by  thrombus.  A  similar  case  has  since 
been  recorded  by  Dr.  Weber  in  vol.  ii  of  the  Clinical  Society's  "  Tmiuactioni." 
It  is  to  be  noted,  however,  that  in  each  instance  the  tube  so  affected  was 
situated  in  the  lower  lobe  of  the  lung.  And  1  agree  with  Traube  in  thinking 
that  luch  an  appearance  is  so  exceptional  that  very  little  significance  can  be 
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attached  to  it.  As  a  rule,  unless  a  patient  1 
haemoptysis,  one  does  not  find  anyclots  in  th 
Sometimes,  indeed,  a  clot  of  considerable 
evidently  extended  into  a  number  of  the  broi 
after  an  attack  of  pulmonary  hemorrhage, 
pital  there  is  such  a  specimen. 

Otherwise,  the  evidence  brought  forward 
existence  of  a  phthisis  ab  hamoptoe  was  main 
in  the  fact  that  hemoptysis  in  patients  who 
tion  often  takes  place  at  a  time  when  no  sig 
can  be  delected  on  the  most  careful  exami 
the  hemorrhage  is  frequently  followed  byfevt 
signs  of  inflammation  of  the  pulmonary  tissu 
point  is,  I  think,  worth  noting.  We  shall 
and  percussion  frequently  fail  to  reveal  lesj 
the  lungs,  if  they  happen  to  be  situated  de 
substance  of  the  organ,  widely  apart  from  oni 
the  case  of  a  patient  who  is  attacked  with 
from  it  completely  without  the  subsequent 
so  that  the  origin  of  the  hemorrhage  remai 
under  my  care  an  old  lady,  about  seventy  yi 
occasions  brought  up  several  ounces  of  bloo 
ward  and  is  now  living,  and  who  has  at  no 
in  the  lung.  The  probability,  I  believe,  is  tl 
a  small  old  cavity  or  relic  of  a  former  phthis: 
the  hemorrhage.  Dr.  Weber  has  remarked 
appear  to  get  a  phthisis  ab  hamoptoe  have  h 
suggests  that  there  is  no  reason  why  bloot 
mucous  membrane  of  the  bronchi  in  such  per 
nose.  But  I  cannot  say  that  this  appears  to 
that  haemoptysis  is  directly  traceable  to  soim 
as  rowing,  running  a  race,  or  lifting  a  heavy 
is  quite  compatible  with  the  existence  of  dist 

Niemeyer's  other  point  was  that  hamop 
two  or  three  days  by  an  increase  in  the  temp 
frequency  of  the  pulse,  and  by  signs  of  inflair 
Traube  remarks,  in  reference  to  this,  tha 
Niemeyer  show  that  pyrexia  was  not  really 
hemorrhage  occurred.  But,  at  any  rate,  a  cl 
of  the  Cimical  Society's  "Transactions"  she 
from  thesecond  morning  after  the  commencen 
sixth  day,  when  it  reached  103.8°,  and  then  i 
day,  when  it  became  normal.  And  I  think  tl 
of  every  clinical  physician  that  such  a  febril 
of  frequent  occurrence  after  an  attack  of  hsen 
sides  one  can  often  make  our  distinct  signs 
which  were  absent  when  it  began.  Still,  I  ci 
pretation  of  such  facts.  It  seems  to  me 
haemoptysis  is  itself  a  direct  effect  of  the  di 
pulmonary  tissue.  When  I  come  to  speak 
lung,  I  shall  point  out  that  hemorrhage  is  ni 
affection,  and  may  even  be  immediately  ( 
neither  ulceration  nor  obvious  consolidatior 
when  the  only  lesions  found  post-mortem  are 
had  apparently  produced  no  other  symptoms 
a  difficulty  in  saying  how  the  bleeding  is  bi 
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likely  that  the  growth  of  tubercles  in  the  wallx  of  the  alveoli  may  be 
attended  with  on  in\-a«oti  and  softening  of  the  coots  of  manjr  of  their 
capillaries,  whil«  at  the  amc  tinte  the  blood  presatre  in  them  is  augmented 
in  coiMcquence  of  compre»(OD  of  other  cnpilLincs.  Rlndlkiirh.  in  t^icm:^ 
sen's  "  tiandlmch,"  gives  a  inicrotcoi)t<3l  dnwing  showing  the  coacs  of  a 
minule  artery  lurtuall)'  perforated  by  a  tubercular  cell  gruwtn. 

But  in  other  cases  of  [thlhisis,  hxmoptysis  b  due  to  a  very  diffeRDI 
caose,  rmcnely,  to  the  rupture  of  the  wall  of  a  branch  of  pulmonary  oitery 
croning  the  >i(Ic  of  a  vomica  or  enclooed  in  a  tnibecula.  Rasmuflen, 
of  Copenhagen,  finl  made  known  the  fact  tlul  in  many  iusiaDces  of 
this  kind  the  hemorrhage  is  preceded  hy  an  ancurtmtal  bulging  of  tbe 
coats  of  the  vexiel.  A  translation  of  his  pa|)cr  may  be  fuuiiu  in  the 
"£t/iiifiit'-g^  Medical  Journal"  for  i86S.  Since  that  time  the  occurrence 
of  Rich  anciihsmA  in  vomicae  has  been  noticed  bv  many  observers  In  ibe 
"Paihffhpcal  Transaelions"  for  1871,  Dr.  R,  l)o«igtas  Powell  tabu  Li  led  4 
number  of  (iLtes  that  had  been  in^jxcted  by  him.  1  hare  even  met  with 
a  specimen  in  a  child  under  three  years  of  age.  This  instance  is  in  itself 
SuRicieril  lo  .%how  that  the  formation  of  the  aneuri.tm  ii  not  the  result  of 
atheroma,  like  ilui  of  an  ordinary  aortic  or  jjoplitcal  an<uri>iu.  Rasniusen 
was  inclined  lo  ailribule  it  lo  the  unsupported  sUie  of  the  wnll.t  of  the 
vessel  when  one  ude  of  it  is  exposed  in  a  vomka.  But  Dr.  Powell  ])oiRtS 
out  thai  the  conl»  are  much  swollen,  senii-geUtinoos,  and  glisliiuiig  ;  and  I 
think  it  is  clear  that  their  yielding  to  form  a  pouch  depends  on  a  previous 
inflammatory  change,  more  or  lc»  like  that  which  raiiscs  aucuri.tm  in  on 
anery  occluded  by  an  embolus.  The  size  of  an  anetiti^m  in  a  vuinica  is 
commonly  from  that  of  a  pea  to  thai  of  a  nut.  Bui  Dr.  Powell  sjieaks  of 
one  which  was  as  Urge  as  a  Maltese  orange.  'I'he  vomica  in  which  it  is 
found  is  uiuatly  an  old  one,  with  tibrous  walls.  Hcmorrluigc  may  have 
reciured  on  several  dilTcrcnl  occiiMons,  at  intervals  of  days  or  wcek>,  before 
the  fatal  issue.  Indeed,  dc;iih  is  not  by  any  mean>  always  the  direct  result 
of  an  attack  of  bleeding,  the  luiiient,  perhaps,  sinking  exhausted  after  having 
ceased  to  spit  any  blood  for  some  days.  Bui  in  other  cases  he  may  die 
ftlmoM  instantaneously,  with  a  rush  of  blood  from  the  raouih  and  nose.  Or 
be  may  even  be  choked  by  the  blood  before  any  01'  it  appears  externally,  so 
thai  the  occurrence  of  hemorrhage  is  not  susjieclcd  until  an  autopsy  is 
made.  The  point  of  ruplurc  is  usually  a  little  hole  or  fisurc  just  large 
enough  10  admit  a  probe.  Again,  insianires  are  mil  uncommon  in  which, 
instead  of  h.^ving  tound  an  aneurism,  the  branch  of  pulmonary  aricry 
from  which  fatal  hemorrhage  had  occurred  is  found  to  be  simply  pi-rforalcd 
by  a  process  of  ukeraiion.  In  my  experience  at  Guy's  Hospital  the  one 
condition  has  been  as  frequent  as  the  other.  .\nd,  lastly,  in  some  cases, 
even  of  advanced  phthisis,  in  which  the  lungs  cuniuin  many  vomica:,  it  is 
not  possible,  after  the  roost  careful  search,  to  discover  what  has  been  the 
source  of  the  haimoptysis.  No  part  of  eitlier  hmg  may  seem  tu  be  more 
deeply  stained  with  blood  than  all  the  rest,  even  though  death  nay  h«vo 
occurred  almost  immediately. 

A  point  of  some  joaporiance  in  regard  to  cases  of  ruptured  aneurism,  or 
lacctaiion,  of  a  branch  of  the  pulmonary  artery  x,,  thai  the  blood  which  is 
expectorated  by  the  patient  is  usually  found  to  be  of  hriglil  red  color.  For 
BOBM  writcn  have  insUicd  that  when  the  source  of  the  heinoTrhat;c  is  doubt- 
ibl,  such  an  appearance  must  prove  it  lo  have  been  derived  eitlier  from  a 
bronchial  artery  or  from  a  puhnonary  vein.  The  nnly  inxlance,  howcTcr,  in 
which  I  remember  blood  from  the  lungs  \xm%  described  as  daik  colored 
bone  related  by  Nicmeyer  in  his  "  Clinical  lA'ctures."  The  ]uiicnt  hod 
brought  up  enough  blood  to  fill  three  kuins  within  a  ftw  minutes ;  it  was 
to  have  a  thin,  frothy  layer  on  tlic  surface,  but  below  this  it  woa 
6a 
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coagulated  into  a  dark,  almost  i 
the  factH  might,  jays  Nicincyer,  have  summ 
vcnc^L-trttoii.  In  at)  probuliility  the  bright 
usually  seen  (}r[)ei)t]a  on  its  having  become  i 
lion  or  while  it  ut  in  the  btun<:hial  lubes,  « 
exposed  to  the  air,  an  i*  shown  by  tlie  frol 
surface  of  the  body.  At  uny  rate,  it  is  do 
can  the  &ct  of  the  blood  l>eing  bngbi  red  < 
from  one  kind  of  ve»el  in  the  lung  ntlH-r  ll 
great  interest,  on  account  of  its  bearing  o 
hirtiK^of  ii  that  in  none  of  RjumilKCi 
aneurisms  of  the  pulmonary  arler}*  vntt  an) 
autopsy,  even  when  the  jntieni  had  lived  I 
of  any  aci.urale  lemiimiiure  otncrvations  i 
faemmer  be  found  that  no  pyrexia  dev« 
prcviooily  free  from  fever,  hxinoplytis  rest 
froin  laceration  of  a  bninch  of  pulnranary  i 
gf^ee  lo  Niemcyer't  view. 

HaMnoptyM»,  like  so  many  other  hcfoorrhi 
observer*  lo  tio  frcqiienlty  riearioui  of  the  a 
WatM>n,  fur  exikmplc,  t^yt  that  this  is  nfl 
not  usually  attended  with  any  peril  to  life^ 
observeil  by  I'lnel  at  the  Salpttritre,  that 
difieasc,  in  which  a  woman  was  said  to 
lungs  from  the  age  of  sixteen  to  thai  of  fi 
two  <)uurts  of  blood  during  a  period  of  v 
icmained  plump  and  healthy.  A  very  difTcri 
by  Ruble,  who  will  only  admit  that  in  paticii 
suppresHion  of  the  calctncnia  (or,  in  othe 
flux)  may  be  followed  by  vicarious  hicniopt' 
cases  in  whirh  this  recurred  ai  ioiervakol 
few  leeches  were  applied  to  the  anus  with  a  ( 

In  almost  all  cases  of  hfcmoptras,  if  the 
for  some  little  time  aficrwird  a  continuant: 
blood-stained  material — clotted  blood,  orinti' 
This  is  gradually  found  to  alter  in  appearan 
browni.sh  black  in  color.  Such  a  chan^  ^ 
because  it  ^hows  that  the  hemoRbogc  is  iD  n 
jKrhaps,  that  ircalmcnt  may  be  made  \ 
reason  lu  fear  that  fresh  ooung  may  at  an;^ 

Ceiurtiions. — When  the  tubercular  proci 
quiescent,  and  calcification  of  some  of  thecbi 
uncommonly  happens  that  the  patient  ultii 
which  arc  thus  formed,  and  which  may  l>e  c 
Sometimes  their  deUtchment  from  the  (» 
embedded  is  attended  with  a  little  bemorrll 
that  there  mutt  necessarily  be  at  the  time  i 
further  advance  of  the  disease  may  be  aniici] 
loratiun  of  pulmonary  concretions  is  uofav 
Morgogni.  But  the  little  experience  I  ha\-e 
rence  would  lend  me  to  believe  that  in  many 
scnous  conxrqucnccs-  1  have  known  it  take 
of  time  after  the  subsidence  of  all  active  »yi 
the  patient  to  whom  1  refer  i;^  actually  liviri 
be  remembered,  too.  that  exactly  similar  co 
subaiaiicc  of  a  tocdiastiual  gland,  having 
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bronchi,  by  ulceration.  A  caw  in  poioi  occurred  among  -my  out-patients 
in  1874;  the  nun,  who  had  been  spitting  up  pieces  of  calcareous  matter 
cv*.ty  two  or  three  weeks,  was  admilied  into  the  hospital  and  died  there; 
and  at  the  autopsy  it  was  found  that  round  the  affected  gland  there  was  an 
abscess  which  bad  opened  into  the  ccsophagus  as  well  as  into  the  right  bronchus, 

Pkyikal  Signs. — The  physical  signs  of  phthisis  are  those  of  a  slow  and 
progressive  coosolidnlioo,  followed  by  excavation  of  the  affected  parts  of 
the  lungs. 

At  ihe  commencctuent  of  the  disease  the  signs  may  be  very  slight  and 
doubtful,  and  repeated  examinations  at  inicrvak  of  some  days,  or  even  two 
or  three  weeks,  may  be  required,  before  one  ventures  to  express  a  positive 
opinion  as  to  whether  mischief  is  developing  itself  or  not.  Among  tlie 
earliest  cltanges  to  be  detected  is  often  a  diminished  mobility  of  the  upper 
part  of  the  chest  on  one  &ide.  Standing  behind  the  patient,  with  one  hand 
placed  lightly  below  each  of  his  clavicles,  the  physician  can  feel  that  the 
<atpBOsioo  of  t)ie  two  sides  is  not  equal;  one  lags  slightly  behind  the 
other,  or  one  stops  in  its  movements  while  the  other  still  continues  to  rise. 
On  pcrcuKsing  with  great  care,  and  comparing  closely  corresponding  rejgions 
of  the  chest,  lie  may  make  out  that  there  is  more  or  less  decided  dcficiencv 
of  resonance,  amouutinK.  perhaps,  to  actual  dullness,  either  in  front  or  behiiva. 
A  good  plan  is  gently  to  tlick  the  two  clavicles  in  turn  with  the  liuger ;  the 
resulting  "  osteal  "  M>iinil  may  then  be  mixed  with  unequal  degrees  of  puU 
monary  resonance  on  the  two  nidtis.  It  i.i  important  to  examine  the  spaces 
above  ihe  Llavictet  ax  well  as  tha-<e  below  them ;  and  by  employing  (li/Tc-renl 
amounts  of  force  in  MicrcMion  one  may  sometimes  nnd  that  a  particular 
kind  of  stroke  elicits  an  im|iairment  of  resonance  better  than  othen.  The 
suprasLupular  regions  must  also  be  carefully  [>ercus»ed ;  a  firm  blow  b 
requited  to  bring  out  differences  of  sound  there.  On  auscultation  it  may 
be  fuund  that  the  vcsicubr  murmur  is  not  alike  on  the  two  sides.  If  over 
otK  apex  it  v^  permanently  dclicieni,  or  even  absent,  there  can  be  no  doubt 
tliat  that  i.f  the  lung  which  is  affected,  but  it  must  not  be  forgotten  that  a 
temi>onry  disappearance  of  breath  sound  may  be  due  merely  to  plugging  of 
a  bronchial  tube  with  mucus.  In  other  cases  the  pretence  of  tubercles 
causes  the  vesicular  murmur  to  be  louder  or  harsher  than  natural.  It  is 
then  often  diRi<ult  to  determine  by  auscultation  alone  which  of  the  two 
lungs  is  most  likely  to  be  the  seat  of  disease,  for  an  abnormally  loud  vesic- 
ular murmur,  instead  of  indicating  mischief  when  it  is  heard,  may  be 
"  coni]>enKitory  "*  of  mischief  on  the  opposite  side.  Various  moditications 
in  the  chiimclcr  of  the  vesicular  murmur  may  also  be  present  in  early 
pbthiMs.  It  may  be  interrupted  or  divided  into  two  or  three  distinct  parts 
corresponding  with  irregularities  in  the  play  of  the  chest  walls.  Or  it  may 
have  a  [wculiar  jerking  quality,  which  has  been  compared  with  the  sound 
produced  by  a  tcvolvjng  cogged  wheel.  'l'Ki«  must  not  be  taken  as  neces- 
sarily showing  that  disease  is  present,  for  l>r.  WaUhe  has  "obwrved  it  at 
one  or  both  apices,  wht-n  free  from  consolidation  of  any  kind."  The  case  to 
which  he  alludes  was  that  of  3  female,  and  in  all  probability  the  "cogged- 
wheel  rhythm  "  was  due  to  Ihe  action  upon  the  healthy  lung  of  an  irritable 
heart.  For  I  have  repeatedly  noticed  that  the  separate  sounds  which  make 
up  cogged -wheel  breathing  aic  synchronous  wiih  as  many  cardiac  pulsations, 
and  Potainin  1877  pointed  out  the  same  fact  in  the  "  Revue  mcnsuclle."  It 
seems  likely  that  when  a  portion  of  the  lung  is  partially  solidified  by 
tobcrclcs  the  shock  given  to  it  by  the  beating  of  the  heart,  whether  directly 
or  through  the  blood- vessels,  may  produce  a  greater  effect  than  normally  on 
(he  air-cells  which  still  receive  air.  And  it  may  also  be  noted  that  one  of 
the  signs  of  tubercular  disease  of  the  anterior  edge  of  the  lung  is  an  id- 
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creased  loudnes  of  the  cardtnc  toimds' 
region.  In  some  cases,  too,  there  K  hrard  i 
lolic  munnui,  which  is  stippoDcd  to  be  due 
the  lung.  Another  early  sign  of  phthisis  is 
the  affected  apex.  In  »ome  <nsw  ihcy  arc  K 
has  coughed,  so  that  one  must  ni-vcr  conclui 
has  listened  over  the  apices  irhile  nuking 
til>]ier  lobe,  moist  sounds  are  of  special  diagn 
catarrh  is  probably  never  thus  localized. 

No  doubt  a  considerable  atnouni  of  com 
apex  of  a  lung  without  any  physical  tiff 
which  are  memioned  in  the  Usi  panigraf^, 
tion  goes  on  i[  almost  always  happens  befoi 
b  discoverable.  At  the  wroe  lime  duUne 
marked  than  bcrore,  and  the  voice  is  inuii 
increased  loudness,  constituting  bronchop 
importance  which  cannot  be  cxag^ratcd,  bi 
(hat  one  should  always  bear  in  mind  what  I 
about  the  normal  presence  of  bronchial  b^ 
certain  regions  of  the  chest,  especially  in  I 
should  be  added  that  throughout  the  righ 
and  subclavicular  regions  the  voice  may  ia  I 
in  the  corresponding  left  regions,  though  thi 
our  speaking  of  the  sound  on  the  right  sid«i 
may  or  may  not  accompany  the  bronchial  b 
tion.  When  they  arc  present,  they  general 
character.  A  very  common  combination  is! 
with  r&lcs  of  various  degrees  of  fineness,  so 
tble,  whereas  during  the  expiration,  immedj 
is  heard,  but  nu  liiln.  M 

It  might  have  been  expected  that  tubs 
the  lung  should  tend  rather  to  enbrgc  it  t 
contrury  is,  in  &ct,  the  case.  From  a  ver 
regions  above  and  below  the  clavicle  on 
found  to  be  flattened  or  even  slightly  holU: 
the  fact  that  even  when  no  duUncs  on  pe 
supraclavicular  space  one  can  often  inal 
upward  for  an  inch  or  an  inch  and  a  quut 
an  inch  and  a  half  or  two  inchet. 

The  Quality  of  the  bronchial  breathiqj 
modifica  to  tutiular,  or  even  to  cavemooi, 
any  further  change  in  the  afTecled  part  of 
and,  conrenely,  excavation  may  lake  place 
the  physical  signs  necenanly  indicating  . 
quality,  but  Kuch  instance)',  one  way  or  lh( 
exceptional.  The  formation  of  vomicae  ii  i 
that  one  ii  scarcely  ever  wrong  in  dUgnoi 
whatever  spot  ba])|K-ns  to  be  the  »e»t  of  wel] 

On  the  other  hand,  it  is  not  infrequent  ( 
so  large  that  the  recognition  of  Ibe  physic 
really  the  prominent  fi-alurc  in  the  dioj^oan 
part  of  the  cheit  may  fill  out,  and  even  Im 
coasolidalion  had  given  rise  to  a  ca|acious 
DrIWalshe.  One  might,  perhaps,  have  ant 
stances  the  percti^on  jound  should  becoR 
ever,  long  been  known  that  this  is  not 
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fcondrascd  long  toEne  roniul  the  wsll  of  a  vomica  serre  efliKhulIr  to  check 
_  '  vibtatwns  of  the  thoracic  parieics.  so  tlui  a  londcai  noise  alwS)-«  films 
"llafgc  part  of  the  sound  whtrh  h  clicittxl  on  prr<.ussion.  Bui  mitcd  with 
thb  arc  tonc«  of  varying  qiulity.  doe  to  the  vibration  of  ihe  air  wnthin  the 
vooica  itself,  and  thus  the  sound  u  a  whole  may  present  all  those  aodifi- 
CStions  cnumcralrd  at  p.  866,  from  "  onteal  "  to  '■tympanitic."  A  ftulhcr 
pei:ultari[y  of  the  pcrcu^on  toatui  over  a  large  vomica  ii.  in  many  cairs, 
that  it  resembles  the  noUe  produced  by  striking  coins  together,  of  by 
Itriking  over  one's  knees  the  hands  loosely  clasped,  l^tcnnec  called  ^tK'h  a 
perctission  sound  the  irtu't  Je  fiit /?l/.  ^  term  which  in  English  has  been 
rendered  into  "  cnekcd-ju  sound."  For  its  production  in  a  perfect  foim 
the  walb  of  the  cavity  itself  and  the  thoracic  parictcs  must  be  elastic  and 
j'ielding,  the  pcrcu<3ion  stroke  must  be  heavy  and  forcible,  aiid  the  cavity 
musi  communicate  fredy  with  the  bronchial  tubes,  and  these  again  with 
the  external  air  through  an  opened  mouth.  The  reason  is  that  the  irmit  dt 
pitpU  depends  upon  the  expulsion  of  air  from  the  cavity,  jiisi  as  in  striking 
the  hands  over  the  knee  one  drives  air  out  through  a  chink  betuecn  them. 
The  moii  marked  example  of  this  kind  of  pcTCUsnon  souikI  that  X  have  evef 
met  with  was  in  a  [>aticnt  who  had,  outside  the  thonuc,  beneath  the  pectoral 
muscles,  an  abscess  cavity  which  contained  air,  and  which  communicated 
with  the  pleural  space  (itself  filled  with  air)  by  a  narrow  hole  through  the 
intercoslai  muscles.  But  there  arc,  in  fact,  many  other  diseased  states  of 
the  respiratory  organs  in  which  the  truit  Jt  p6l  filt  may  occur.  Thus, 
according  to  Dr.  Gee,  it  b  sometimes  obtained  over  the  upper  part  of  the 
Eront  of  the  chest  in  cases  of  pleuritic  cITuition,  soniciiines  over  islets  of 
onsolidified  lung  embedded  in  tissue  hepatiied  in  acute  pneumonia,  some- 
times in  cases  of  malignant  tumor.  Nevertheless,  in  phthisis  I  believe  that 
there  is  no  likelihood  of  one's  falling  into  error  by  taking  it  as  ugnificant 
of  the  pretence  ofa  cavity. 

PrecUely  nmtlar  in  its  mode  of  origin  to  the  hruil  dt ^filt  is  a  t)heDom- 
enon  whidi  sometimes  attracts  the  notice  of  the  paltent  binweir  as  well 
K  of  other  penont,  namely,  the  Iraiumistion  of  the  lieart  sountU  outward 
to  that  they  can  be  heard,  like  the  ticking  of  a  watch,  at  a  disiani.e  of 
teveml  feet  from  him.  Many  yean  ago  my  father  shuwed  me  a  case  of  this 
kind,  which  had  come  under  his  obeervation.  'Hie  loundi  were  w>metimes 
attdible  armi>3  a  goc>d-«i/.ed  room,  but  I  found  that  wheii  the  paiicttt,  a 
yo<in^  woman,  was  m.ide  to  close  her  mouth,  I  could  itutantly  stop  iheni  by 
prcssmg  together  hvr  nc»tn1s.  Just  sitrh  a  ctu>e  wa«  brought  under  the 
noticeof  the  Cliitiral  Society  in  1880,  by  Dr.  Frederick  Taylor,  Tliey  would 
doubtless  l>c  much  less  rare  than  they  are  were  it  not  for  the  fact  that  a 
carity  of  sufficient  siire  to  have  a  good  quantity  of  lur  driven  out  of  it  by 
each  pulsation  of  the  heart  very  seklom  ext:sU  in  any  {lart  of  the  lung 
cxcct>t  the  npiier  lobe.  Indeed,  thedixease  in  Dr.  Taylor's  patient  w.u!iup- 
posed  to  be,  not  phihUis,  but  chronic  pneumonia ;  and  |>t;rha)M  I  ou^)it  to 
nave  dralt  with  t hi*  form  of  "cardio-putrooDary"  bruit  when  sj^eakinj;  of 
that  diseaM  rather  than  in  the  ptvtenl  cha]iter. 

On  autcnltaiinn  over  a  large  vomica  one  may  obt.-iin  any  modiflcntion  of 
bronchial  breathing  up  to  the  amphoric.  Another  modiAcaiion,  which 
appears  to  be  hc^rd  only  when  a  cavity  has  been  formed,  ha.i  recently 
received  from  Scili  the  name  of  "  metamorphosing  murmur."  It  is  prot>> 
ably  not  very  dilTerent  from  what  t.aennec  long  ago  descriticd  somewhat 
vaguely  as  the  "  souffle  voili."  It  in  said  to  be  charactcriicd  at  the  com* 
mencement  of  inspiration  by  an  unusually  har^h  sound,  which  lasts  only 
during  one-third  of  the  inspiratory  |>eriod.  giving  pbcc  during  the  remain- 
ing two-thirds  to  bronchial  hrrathmg  accompanied  by  a  racL-illic  echo,  or 
to  ordinary  riles.     All  kinds  of  metallic  phenomena  may  prc^nt  themselves 
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in  a  v«ry  large  vomica,  exacil)-  as  when  there  b  pncumotbocu. 
moist  sounds  are  oftcii  very  "Urge,"  »  as  lo  cUim  the  dcst|;nalin  < 
^irgling.  Vocal  resonance  often  amounts  lo  peciorilofjuy.  Onihemhl 
h:ii)il,  Dr.  Walshe  insists  on  the  fact  that  over  a  Large  caviiy,  at  teaM  tti 
upitcT  \ian.  there  may  he  dead  stUmt,  both  respiratory  and  vocal.         fl 

Thii  is,  perlups,  the  most  convenient  plaix:  for  tnc  to  mention  ooel 
rare  elTect  of  excavation  of  the  lunf;,  namely,  (he  proclut  uon  af  subcnUHii 
emphysema.  A  case  in  point  came  under  my  iraiice  in  \%%t.  The  i, 
h^iti  beeti  Mowly  sinkint;  for  weeks,  and  the  last  lime  I  >aw  him  I  haf 
lo  notice  a  slight  crackling  below  ihc  clavicle  and  at  the  root  of  the  j 
Before  hiK  death,  which  took  place  a  day  or  two  later,  the  offei  lioo  ' 
unmistakable,  as  I  was  informed.  Frintiel,  in  ZieiiivHrn's  "  Handl 
(vol.  iv.  Heft  ii,  p.  545,  ate  Aulbge),  alltxles  to  similar  iiutUKCt. 
pneumothorax  is  not  present,  it  must  he  assumed  that  ulceration 
through  both  layers  of  the  pleura,  the  space  between  having  l>cen 
closetiby  adhesions. 

The  physical  sifns  of  quiescent  or  retrogressive  pbthidt  vtry 
dilTeriiit  case^  Snrinkinff  of  the  upper  part  of  the  cheu  Buy^ 
the  olavit-le  is  seen  to  be  ouviously  at  a  lower  level  than  an  the  f 
Dr.  Wal.ihe  also  says  that  the  cotremondinf*  saprascapaLar  regioB 
distinctly  hollower  than  its  fellow.  Unless  excavation  of  the  lung  has  gr 
on  to  a  ^rent  extent  the  percussion  sound  bnstially  very  dull :  indeed.  M 
remarks  thtt  extreme  dullnca  in  phthisis  »  usually  a  tih'ii  (hat  the  cfli 
likely  to  run  a  favoralile  cotiise.  The  heart  beromeN  uncovered  by  rcttscti 
of  the  li):>Kt  eipe<-ially  if  the  left  is  the  one  affected,  tit  irapulv  may 
seen  anil  fdt  over  a  much  more  extensive  area  than  is  naturally  the  c 
even  la-  hij;h  a^t  the  third  or  the  second  intercostal  space.  The  stocaarh  1 
may  lie  drawn  ujiward  to  the  level  of  the  sixth  or  the  fifth  rib.  On  1 
other  h.ind,  if  the  right  Uing  is  diseased,  the  heart's  a|<ex  may  be  dbptoc; 
to  the  right  side  of  the  sternum ;  and  the  liver  may  be  dragged  ap  »  h^ 
the  fourth  rib.  ^ 

In  all  ca^es  of  phthisis  it  is,  of  couisc,  rciy  important  that,  white  <fl 
walchinf  the  changes  that  take  place  in  the  region  fir?,t  affected,  oaciM 
al!0  be  on  the  lookout  for  signs  of  extension  to  other  parts  of  the  i 
as  well  as  to  the  opposite  lung.  The  frequency  of  cavitation  in  1 
the  lower  lobe,  to  which  1  have  already  drawn  attention,  makes  tt| 
to  auscultate  verj'  carefully  over  the  scapula,  below  the  spine  of  it 
as  1  find  RUhlc  remarking.  In  advanced  cases,  the  question  to  «t 
should  mainly  direct  one's  snention  is  very  often  not  what  parts o(j 
Bie  diseased,  biil  what  parts  rcmam  capable  of  carrying  on  the 
respiration,  And  it  isturprtdng  to  how  small  an  ares,  at  the  extr 
of  one  lung,  one  may  find  the  presence  of  a  vesictilar  murmur  rrsincic 
this  point,  honever,  it  is  exceedingly  harsh  and  loud,  affording,  in 
most  typical  example  of  "  compensatory  "  or  "  puerile  "  brealfainf;.  Ob(I 
other  h.ind,  one  must  not  overestimate  the  signiftcance  of  crepJiUioB*  ai 
riles,  when  heard  over  thcwholcof  ihcbatkof  alung.  asptoving,  cmtf  tki 
are  conmnating  in  character,  that  the  corresponding  lung  substance eoatai 
more  than  Mattered  or  clustered  tubercles.  In  fiK-aking  of  mtliarv  1 
culotis  I  shall  mention  instances  in  which  it  had  appeared  during;  )■( 
large  tracts  of  the  pulmonary  lisNic  were  breaking  up,  and  to  whi| 
yet  turned  mit  that  the  pulmonary  tissue  between  the  tubercles  was  Will* 
tant.  But  in  the  majority  of  cases  of  phthisis,  the  dtscrefancy 
ph;r>iral  signs  and  post-mortem  ap()carancc5  is  in  the  o(tpoutc  dirretw 
Clmiially.  diteasc  is  perhaps  discovered  in  the  upper  lobe  uf  one  lunc  '•  >' 
autojMv  shon-s  that  nearly  the  whole  of  that  lung  is  aflerted.  and  also  tl 
upper  lobe  of  the  other  lung.     Thb  is  only  in  port  to  be  exiilatned  ' 
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Itenslon  of  Ihe  mischief  in  ihc  interval  that  may  tiarc  eUpaed.     On  the 

inirary,  1  believe  ii  to  be  vi-ry  important  to  retogni/c  frankly  tlw  fact  tliai 

'  Ae  i>re9cncc  of  wcU-roarkcd  disease  in  one  apex  adds  greatly  to  the  difficulty 

of  the  detection  of  early  mischief  in  ihc  other  apex.     The  retaoD  obviously 

is  that  one  has  lost  the  standard  of  comparison  on  which  one  is  acctulomed 

JO  rely. 

The  iliagiwiis  of  phthisis,  which  (as  we  have  seen)  must  be  Itosed  upon 
aptoms  as  well  assigns,  is  often  very  Mmple  and  easy.     Biit  there  arc  cases 

I  which  there  is  the  greatest  difficulty  in  arriving  at  a  right  conclusion,  and 
in  which,  indeed,  the  only  safe  course  is  to  reserve  one's  opinion,  at  any 
rate,  for  a  time.  As  between  phthisis  and  other  pulmonary  alTcctions,  I 
have  already  spoken  in  previous  chapters.  In  pnictice  the  doubtful  cases 
are  generally  ratlier  those  in  which  ph)-sical  signs  are  either  wanting  or  at 
least  slight  and  obscure,  so  that  one  hesitates  as  to  whether  the  disease  is  in 
the  thorax,  or  whether  there  is  not  rather  some  deeply-%eated  new  growth,  or 
some  laion  of  the  internal  lymph  glands,  or  of  the  thoracic  duct,  or  of  the 
rreat  abdominal  nerve  centres,  by  which  the  patient  i&  wasted  and  n-orn 
sown.  Very  often,  however,  althongh  the  nature  of  tlie  affection  cannot 
Ik  detennined.  it  is  clear  th;it  he  is  stricken  by  &tal  disease  of  some  kind. 
For  my  own  pan,  I  must  confcsi  th.it  under  such  circumstances  myinahtlity 
to  give  an  exact  diagnusix  dixturUs  me  scarcely  at  all.  It  b  quite  other- 
wita;  when,  as  is  sometimes  the  caie.  titc  prognosis  dejiends  absolutely 
upon  the  opinion  one  may  form.  The  doubt  generally,  then,  is  whether 
the  patient,  if  a  man,  may  not  be  merely  suffering  from  the  syphilitic 
cachexM,  or  be  the  victim  of  hypochondriasis  and  of  aggravated  dyspeiisin  ; 
if  a  woman,  whether  she  is  not  hysterical.  In  all  cases  of  this  kind  the 
tbennomeier  is  of  the  greatest  value.  One  hysterical  affection  whirh  has 
often  been  mistaken  for  phlhinis— the  "anorexia  mrr^-ow"  of  Sir  WiUbm 
Cull — will  befiillydrscriljcd-clscwhcre.  But  there  are  other  cases  in  which 
the  su^icion  of  lung  mischief  is  based  mainty  upon  the  fact  that  Ihc  girl, 
as  is  said,  "spite  blood."  A  glance  at  the  sputum  is  sometimes  sufficient  to 
remove  all  uneasiness  about  this.  What  is  expectorated  may  be  found  to  be 
a  rathCTslimy  liquid,  uniformly  tinged  of  a  pink  or  {nirplc  color,  so  that  it 
looks  exactly  like  the  juice  of  plums  or  of  some  other  fruit.  It  is,  in  fact, 
saliva  or  secretion  from  one  part  of  the  mouth ;  and  the  blood  comes  from 
the  vesselii  of  the  mucous  membrane.  Rilhle  remarks  that  this  Mrt  of  hem- 
orrhage often  occura  in  the  night,  from  the  pniieni  making  sucking  move- 
ments of  the  lips  and  cheek <  during  sleep.  Thu^  the  pillow  may  show  stains 
of  blood,  the  origin  of  which  sccm^tot  first  to  be  inexplicable.  Another 
vancty  of  sanguineous  expectoration,  which  h  equally  unimpori.int,  it  due  to 
the  rupture  of  small  vessels  at  the  back  of  the  faucet  during  violent  cough- 
ing, or  "  hawking  up  "  of  phlegm. 

The^Mrricof  phthisis  varies  greatly  in  different  caMs,  but  its  duration 
is  almost  always  ;i  matter  of  several  months,  and  sometimes  of  many  years. 
Trousseau  is,  no  doubt,  right  in  saying  that  the  only  J>i/Attif  ga/ofonU  \i 
miliary  tuberculosis  of  the  liings.  Traubc,  indeed,  related  in  Ihc  "  litrdn. 
Klin.  Wo<h*nsehnft"  for  1867  the  case  of  a  man,  aged  twenty-eight,  who 
died,  after  thiriccn  days'  illnc^.  of  "  acute  tubercular  (co»eous)  pneumonia." 
11ie  attack  began  with  rigors  and  fever ;  a  few  da )-s  later  h;cmoptysis  set 
in  and  became  one  of  the  chief  symptoms.  At  the  auto|Ky  all  parts  of  the 
left  lung  presented  patches  of  lobular  hcpatiMlion,  the  centres  of  which 
cascaiing,  espcciail)-  in  the  upper  lobe.  A  similar  affection,  in  an 
lier  stage,  existed  ;ilso  in  the  right  lung.  Both  apices,  moreover,  showed 
of  old  mischief.     I  have  notes  of  eight  cases  which  occurred  in  Guy's 
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Hospital,  and  in  each  of  which  there  was 
tion  of  the  patient's  illness,  from  its  comme 
was  only  from  live  to  twelve  weeks.  In  tw. 
uted  definitely  to  a  chill;  one  man  said 
working  in  a  potato  field,  after  which  he  sh 
never  well  again  ;  the  other,  that  on  a  part 
window  o|)en.  In  almost  every  one  of  1 
before  death,  especially  in  the  upper  lobi 
masses,  which  formed  the  most  conspicuous 
It  must,  however,  he  borne  in  mind  that  th 
culosis  may,  sometimes  at  least,  be  not  verj 
the  following  chapter,  the  dissemination  of 
current  may,  if  the  tubercles  to  which  it  gi' 
numerous,  have  no  apparent  effect  until  thi 
points  of  a  local  infection,  when  a  disease  e 
be  supposed  to  arise. 

The  sudden  commencement  of  some  of  t 
to  which  I  have  been  referring  is  of  grea 
diagnosis  from  cases  of  acute  croupous  pr 
lung.  The  most  serious  errors  of  diagnosis 
diseases  ;  but  I  was  until  lately  under  the  ir 
afforded  a  ready  means  of  arriving  at  a  i 
evident  that  this  is  not  always  the  case  ;  ai 
can  fall  back  seems  to  be  one  to  which  Trai 
that  in  acute  phthisis  bronchial  breathing 
later  than  in  pneumonia  of  the  upper  lobe- 
week,  or  even  for  a  longer  time  still.  I 
croupous  pneumonia  occurs  in  a  person  w 
seems  to  run  as  favorable  a  course  as  if 
healthy.  Thus,  Andral  is  said  by  RUhle 
patient  pass  through  from  twelve  to  fifteen  : 
If  one  finds  very  extensive  consolidation  ii 
comes  under  one's  observation,  one  shouh 
that  it  may,  in  part  at  least,  be  the  resul 
therefore,  that  the  prognosis  may  be  far  les 
have  been. 

But  even  acute  phthisis — "  phthisis  floric 
may,  instead  of  running  on  straight  to  a  fat 
and  afterward  run  a  chronic  course.  Ru! 
seemed  to  have  but  a  short  time  to  live  wher 
from  that  of  his  predecessor  at  Greifswalfl, 
subsided,  and  she  was  discharged  from  th 
in  the  left  ap\>tt  lobe,  and  did  not  die  un' 
the  meantime  given  birth  to  a  child. 

The  progress  of  ordinary  chronic  case 
interrupted  by  intervals,  during  which  thi 
regain  his  health.  Cough  may  almost  disai 
ture  becomes  normal  from  day  to  day,  the 
longer  pale,  the  weight  of  the  body  becomi 
of  course,  true  that  this  favorable  chang 
medical  advice,  and  we  shall  presently  st 
advice  should  be  well  carried  out.  But  s< 
persons  who  are  not  able  to  do  so,  and  wh 
of  their  illness.  In  January,  1874,  a  hattei 
with  signs  of  phthisis  at  both  apices,  who  t 
six  months.     His  morning  temperature  was 
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~c5n^imption.  Notwilh4.indin^  my  urgent  rccomn>pn  flat  ion  to  him  to  giv« 
up  wurk  he  did  not  rc^l  for  a  amglc  day.  The  only  dilTi.'n.'nct  he  made  was 
thai  instead  of  living  away  from  his  workshop  in  the  Borough,  so  thai  he 
ms  exjKiscd  to  changes  of  tcnipeniturc  in  going  backward  -ind  forward,  he 
BOW  alcpi  in  the  same  building.  For  a  week  or  two  the  physical  signs  in- 
creased,  moist  sounds  Itccoming  audible  all  over  the  left  lung.  But  his  symp- 
toms quii'kly  improved,  and  by  the  end  of  May  he  wiis  as  stout  as  ever  and 
said  that  lie  felt  nearly  well.  The  signs  at  the  apices,  however,  slill  renuined. 
In  the  following  year  I  heard  intidcnially  that  he  was  in  good  health,  with 
only  a  Utile  occasional  cougli.  But  in  1879  his  symptoms  returned,  and  he 
gltimalcly  died  in  September.  1881. 

Different  observers  have  made  widely  different  eslitoatea  ts  to  the  dtira- 
tion  of  phlhiMs.  Sir  Thomas  Watson  cites  Dr.  Gregory,  of  Edinburgh,  as 
baviog  tinted  that  the  "ordinary  duration"  of  the  disease  was  about  six 
"  lonths.  Lacnnec  and  Andral  each  put  the  "  mean  duration  "  at  abuul  two 
years.  Dr.  Pollock,  analysing  3566  cases  observed  by  him  at  the  Bromi>ton 
Hotpital,  found  thai  the  "  average  duration  "  of  these  cases  while  under  ob> 
servation  «as  more  than  two  years  and  a  half,  and  in  the  course  of  that  lime 
only  117  ended  laially.  What  was  the  real  average  length  of  the  disease 
among  the  wliole  number  of  cases  he  could  not  tell,  but  it  must  cle^irly  have 
been  much  larger  siilt.  It  is,  however,  ver>'  difficult  to  tH;licve  that  Dr. 
Follock'it  coses  fairly  represent  the  ordinary  course  of  the  disease.  There 
muti,  I  think,  have  been  a  very  undue  proportion  of  exceedingty  chronic 
cases,  and  cases  running  a  rapid  course  must  In  some  way  have  oecome  ex- 
chtded.  Stilt  more  estra<ir<linary  are  the  statements  made  tiy  Dr.  Theodore 
Williams,  in  vol.  liv  of  the  "  AftJ.'Chir.  Trannuthnt,"  with  regard  to  the 
duration  of  lifi:  among  looo  ca.ics  of  phthisis  in  private  practice.  Of  the 
|iatieoi3  in  question  198  were  known  to  have  died  ;  in  them  the  average  du> 
riition  of  the  disease  wa-i  nearly  seven  years  and  three  quarters.  In  the  re- 
maining 801  patients  who  were  alive  when  last  heard  of.  its  average  dumlion 
had  alrvarly  been  more  than  eight  yeant.  Among  the«eni.ses,  however,  none 
were  included  which  had  not  been  at  Ico-tt  one  yciir  under  obwrvation,  and 
this  re*tnrtion,  beside*  keeping  out  of  the  list  all  rapidly  fatal  caws,  doubt* 
less  weeded  it  of  the  m.-ijority  of  those  who  failed  to  improve  for  a  time 
under  the  treatment  recommended.  That  life  isKomelimes  maintained  for  a 
great  length  of  time  after  phthins  ha.s  developed  itself  has  long  been  well 
known.  Sir  Thomas  WatM)n  alludes  to  a  [laiiewt  of  Dr.  Gregory's  who  was 
at  lea^t  seventy-two  yrar«  old  when  he  died,  and  who  from  the  n^e  of  eigh> 
leen  had  never  been  free  from  symptoms,  "being  often  hectic,  and  Ire* 
qucnily  si>iiling  blood." 

On  the  other  hand,  the  fiiinl  terminaiion  of  the  di«ea-<e  is  not  seldom, 
when  it  does  occur,  sudden  and  uncx]>ci  ted.  In  t8A6,  a  gentleman,  aged 
Iwenty-iiix,  who  hod  long  1)ecn  ill,  weni  up  ii>  I.ondon  from  Brighton  one 
day,  to  tran'Uict  some  buMne««.  At  the  Ij^ndon  bridge  Station  he  was  seized 
with  alarming  symploms,  and  was  taken  down  to  Guy's  Hospital,  where  he 
died  within  a  quarter  of  an  hour  from  the  beginning  of  the  altark.  In  1868. 
a  laboring  man,  aged  twentv-thrce,  who  had  been  indisiMxsctl  for  some  time, 
was  at  his  unial  work  near  Guy's  Hos{>ital,  when  about  >  i'.  >i.  he  began  to 
soRcr  from  dy^'pnoca ;  this  npidly  got  wone,  .-uid  he  was  carried  to  the 
hospital  and  died  in  two  hoiirt.  In  neither  case  did  the  autopsy  show  why 
death  should  have  occurred  at  the  time. 

pHtumfitharax,  however,  often  brings  more  or  less  immediate  danger  to  life 
in  those  who  have  phthisis,  as  I  have  pointed  out  above  (p.  95a) ;  and  an- 
other accident  that  m.iy  happen  to  such  patients  is  pulmonary  tmbotism,  re- 
sulting from  the  thrombosis  of  femoral  vems. 

Fcrhais  tyncoft  is  somelimes  the  cause  of  death ;  or  it  may  arise  from 
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ncMen  mhztistion  of  the  recpintorf  centre,  as  in  tbe  caaa  rrtaicd  i 

Indeed,  ii  b  not.  I  ihink,  uncMnmon  for  c«ruiun|itive  puicnb  to  be  I 
oncxpccicdl^  (Intd  in  ihe  cotme  of  the  niKht. 

In  other  in^anrot  phihttU  ends  biallf  liy  the  «ii|>erv<Fntioa  of 
disease  elsewhere  ihiin  in  ihe  ttingi,  hy  tttlfmi/iirmnu'^'tit  or  uerib 
by  lubcrciiUr  disca^  n(  (he  kidney,  or  by  solitary  lubcrele  of  th«  I 
spinal  cord.  Or  the  main  fcatare  of  thi*  cose  (omiTd  the  Uu  nwy  1 
rA<M  resulting  from  tutiercaloot  alcention  of  ihc  iniminc.  or  the  dj 
uid  the  other  distressing  tjnptoRU  produced  by  i  like  affectioa 
larynx. 

Some  affi-ctiont  whirh  appear  to  l«  iniUmnuton-  raihei  than 
areal«3or  siifikient  frequency  in  phthi«b  to  deurn-e  mentiim.     Oaci 
suppurative  periiontiiK  from  impaction  of  the  oeral  appendix,  and 
is  simple  ahsu-ss  of  the  brain. 

The  coincidence  o(  jSt/u/a  in  our  with  phthisis  is  one  whirh 
mention.     Dr.  Pollock  points  out  thai  it  occurs  far  moreoAcn  in 
in  females,  and  motl  commonly  in  perv)n«  who  are  no  longer  ] 
most  freiiuenl  age  for  it  being  from  Ihidy-five  to  fotty-fitre.     The  '. 
lion  has  very  generally  already  advanced  to  the  formation  of  vooiica  I 
the  fistula  appears.     Many  observers,  including  Dr.  Pollock,  are  of  \ 
that  in  such  cases  no  operation  should  be  attempted  ;  for.  when  it  n  \ 
fill,'  the  phthisis  is  very  apt  to  a-isume  increased  activity  two  or  three 
later.    Bui  I  am  not  aware  that  there  is  any  evidence  ihat  the  rtur  of  a  i 
in  a  person  not  already  consumptive  renders  him  nore  liable  tbsn 
the  supervention  of  pulmonary  dbcasc. 

Finally,  lardaetims  degeneratio/t  playsa  verv  prominent  put  in  lint 
a  close  nuny  cases  of  phthisis.     If  the  intcslines  be  inv-olved,  an  int 
diarrboea  may  resuli,  which  I  believe  cannot  be  distingoished  da 
front  that  which  would  arise  from  tultertukpuf  ulcenlion.     But  it 
by  allecting  the  kidneys  that  ihii  kind  of  degeiKration  arr|uirr»  its ' 
importance.     General  dropsy  iet»  in  and  the  patient  ao)uimnore  i 
the  appearance  usual  with  those  who  are  aiFccted  with   BriKht'*  dt* 
deed.  I  should  meniinn    that  epithelial  nephriti*  sometimes  cOfnes  oaj 
phthisis  without  there  tiring  any  lardaceooi  change  dtscovertbie  io  the  i 
Klomemli  or  veneh.  cren  with  the  mkroseope.     It  is,  tberefijfe.  not 
diagnose  a  tardaceom  affertion  of  the  kidneys  from  the  mere  (act  that  I 
patient  has  albuminuria.     According  to  observattoiu  made  by  l>r.  WiT 
recorded  in  a  p>a|>er  read  before  the  Royal  Medical  and  trhirnrgical 
in  i8»,  Ihe  occurrence  of  sllwiminnria  in  phtlmia  hoa  the  cffinl  of 
the  other  symptoms,  and  etjicriallv  of  makmg  the  tempemiure  ran| 
Posl<moTtem,  however,  be  found  tne  tubercular  laions  still  adra 
cases. 

pTfigMfisis. — From  what  has  been  «ated  in  the  preceding 
may  ca.'iily  Ix-  imagined  that  to  gii-c  a  correct  prognosis  in  phthiu»<s  BO  I  _ 
matter.     And, in  point  of  fact,  I  believe  that  tbow  phyncians  wbo  havcj 
largntl  experience  arc  precisely  those  who  most  strictljr  abttain  frnoi : 
ing  to  predict  the  duration  of  life  among  their  jutients.  Maoyi 
the  course  of  phibUis  into  three  stages:  ihe/«r  itageiheya»odan(i 
"formation"  of  iiilicrcles,  the  rtwxi/ with  ihcir  "softening."  the  A 
their  "  elimination  "  by  the  procesB  of  eicavation.     Now,  aa  I  have  i 
pointed  out  at  p.  914.  ihc  moist  sounds  which  are  mppoacd  10 
"  soAening  "  are  very  apt  to  be  Ctllacious.     It  is  anotber  ob)ectMm  1 
so-called  stages  lhat  at  the  best  they  have  referetKC  only  10  tbe  local  j 
in  certain  parts  of  the  lungs,  and  not  at  all  to  the  diseue  a 
while  vomirn  exist  in  one  or  both  apices,  iul>erclct  are  come 
formed  lower  down.     But  the  strongist  ob>eciKia  of  all  it  that  to  1 
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f/^s  of  phthisis  leads  almost  ioeTitably  to  a.  complete  misconception  of 
Ihetr  iigiiificjntc  in  proK'io^iS'  To  every  patient,  as  well  as  lo  his  friends, 
it  cannot  bui  appear  to  be  a  matter  of  course  that  in  a  malady  which,  like 
phthisis,  isalmust  inevitably  fotal,  the  third  stage  mn^t  be  the  worst.  And 
yet  it  is  no  paradox  to  nxy  that  the  exact  contrary  wotild  be  nearer  the 
Inith.  A  factor  which,  moie  than  any  other,  requires  to  be  taken  into 
account  in  attempting  to  determine  the  probable  cause  of  the  disease,  is  its 
neater  or  less  tendency  to  advance  rapidly  in  that  particular  patient.  In 
aifTerent  cases  the  diiTerences  in  this  respect  are  enormous ;  and  it  does  not 
appear  that  any  explanation  of  them  can  be  ({iven,  except  that,  as  a  rale, 
the  progress  is  quicker  in  those  who  have  a  strong  inherited  tendency  to 
consumption  than  in  ihase  who  have  no  such  tendency.  Now,  the  formation 
of  a  cavity  of  any  size  takes  a  considerable  amount  of  time,  especially  if 
its  walls  are  to  actiuire  a  smooth  lining.  Hence,  whenever  the  moibid 
process  spreads  with  much  rapidity  through  one  or  Itoth  of  the  lungs,  the 
Opportunity  for  such  cavities  to  develop  themselves  is  wanting-  In  other 
words,  the  fart  that  a  ra^  presents  the  physical  signs  of  the  third  sia^e  is 

iirodf  t)ut  ib  course  h:is  Xxea  such  as  generally  warrants  a  comjaratively 
avorable  prognosis.  And,  in  reality,  |ialienLi  with  large  vomica;  often  go 
on  year  after  year  with  hut  little  change  in  their  condition  and  even  with 
fair  enjoyment  of  life.  Dr.  Walshe  sp&-iks  nf  two  singers — a  distinguished 
contralto  an<t  an  excellent  soprano— as  having  within  his  knowledge  con- 
tinued to  perform  at  the  operj,  "while  the  excavating  process  adi'anced 
their  lungs." 

On  the  other  hand,  one  is  in  most  cases  compelled  to  Speak  very 
lardeclly  of  the  prnliuhte  duration  of  phthisis,  if  physical  signs  indicate 
that  the  morbid  ]>roce«  is  «titl  actively  going  on  in  any  part  of  the  lungs, 
wlutevcr  may  be  the  stage  to  which  it  ha^  re;ichi-<)  in  the  apices.  One 
must  not  fiirget,  too.  that  although  in  the  hmg  finit  afTccted  its  progress 
nuy  have  been  slow,  it  may  yet  rapidly  huiry  on  to  a  fatal  termination 
when  It  parses  to  the  other  lung.  The  degree  of  severity  of  the  geucml 
iploms  is  of  course,  very  important  in  regard  to  prognosK,  especially  the 
nte  of  the  pulse  and  the  height  of  the  tem|K;raturc.  But  it  muKt  Ik 
remembered  that  debility  and  exhaustion  tnay  render  the  pulse  rapid  as 
well  as  activity  of  local  mischief.  And  the  existence  of  pyrexia,  a«  \as  been 
shown  by  Dr.  Theodore  Williams,  is  not  incompatible  with  gain  of  weight— 
nor  even.  I  may  add.  with  the  subsidence  of  many  of  the  other  symptoms 
of  the  disease — provided  th.«  the  [>atieni  eats  and  digests  well. 

It  is  a  fact,  to  which  1  have  npl  ^ct  alluded,  that  the  majority  of  cases 
of  acute  or  "  pneumonic "  phthisis  occur  in  young  subject*,  whereas 
"fibroid"  phthisis,  which  is  necessarilya  chronic  form  of  the  disease,  is 
most  frequent  in  those  who  are  advanced  in  year^.  This  seems  to  hnvi;  led 
to  the  idea  that  the  prognosis  should  l)e  more  favorable  in  pro|)oriion  as 
the  patient  is  older.  Dr.  Walshe,  however,  sij-s  that  his  observations  at  the 
Brompton  Hospii.il  failed  to  confirm  such  an  opinion  ;  and  I^bcrl  (in  vol, 
xi  of  the  "Deutuhet  Anhiv")  has  pointed  out  that  age  seems  to  have  little 
inRucnce  on  the  intensity  of  the  pyrexia,  which  we  have  seen  to  be  one  of 
the  most  important  factors  in  determining  the  rate  of  progrcw  of  the  disease. 
Indeed,  it  'v>  obvious  that  the  greater  frequency  of  very  acute  and  of  very 
chronic  cases  rcsi>cctively  in  youth  and  at  an  advanced  period  of  life  affords 
no  real  reason  for  sup|>osing  that  cases  of  what  may  be  called  an  average 
degree  of  severity  shall  nm  a  more  rapid  course  at  one  age  than  at  another. 
It  can  hardly  be  doubted  that  in  this  disease,  as  in  almost  every  other,  the 
patient's  power  of  resistance  and  his  capacity  for  repair  must  alike  diminish 
oa  he  grows  older.  And  as  n-c  have  seen  that  the  prognosis  of  phthisis  is 
always  to  be  based  mainly  on  the  rate  at  which  it  seems  to  be  acttuUljr 
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sdvanrtnfc  in  the  panicular  case  under  conndetatioD,  I  think  U  »  ckir 
the  iialicnt'ii  ace  may  be  altogether  disregarded. 

Contazi^a. — In  diicuning  the  subject  of  tubercle  in  general.  1  hare 
taiiK-(l  that  allhoii^iU  the  growth  and  dtlTusion  of  a  lnci1lu«  jmong  the 
of  the  btidy  seeing  to  be  niainly  concerned  in  determining  the  tpnad 
luketcular  le&ions  when  they  have  once  begun  to  develop  iheaHdrcs.  chnial 
olirvnution  h  nevenbdes&  altogether  opposed  to  the  idea  tliai  infection  ftoo 
wittwut  i»  the  most  essential  part  of  the  siiology  of  phihisis  and  of  Mlxr 
tubercubr  dbeatics.  Of  the  fact  that  consumption  is  not  ordinahly  cooMBsai- 
cable  from  one  penon  to  anotlicr.  no  belter  illustration  could  bcgiventhui 
statement  published  in  1867  by  Mr.  Victor  Edwards,  who  had  then  for  Ktt»- 
teen  years  been  re&idenl  medical  officer  at  tltc  Bromgxon  Hospital.  In  ilM 
period  he  remembered  penonally  fifty-nine  resident  medical  assbiaats  wtMt 
duration  of  office  averaf^d  quite  sis  motitlis.  Of  the^  he  beliered  all  tai 
two  10  be  alive  ;  one  had  died  of  aneurism,  one  of  some  cause  imkftowii: 
three,  still  livinic,  were  said  to  be  consumptive.  Very  many  nttrKS  had  bns 
in  residence  for  periods  varyine  from  months  to  eif^hl,  twelve,  or  ma 
twenty-four  years.  Of  the  head  nurses,  wlto  slept  each  in  a  ward  of  fifty 
patients,  only  two  were  known  to  have  died — one  of  apoplexy ;  the  other, 
after  an  unliappy  niarria^,  of  phthisis.  No  under  nun>c,  so  &r  a*  he 
aware,  had  died  of  phthisis.  The  nutron  and  her  two  predecessors, 
as  the  chaplain  and  his  two  predecenots.  were  all  alive.  Of  the  phy 
whether  for  in.|MtienL<(  or  out-patients,  all  were  living,  excefit  two ; 
died  of  cuiLies  unconnected  with  disease  of  the  lungs,  the  other  boai  1 
discate  of  unknown  nature,  after  twelve  year^'  absence  from  the  boiytol. 
Mr.  Edwards  hintsclf,  at  the  end  of  seventeen  years,  was  still  in  focd 
health.  The  cimimstanre  that  plithisu  does  not  ordirtarily  spread  (rm 
a  patient  wlio  remaim  in  hti  own  home  to  brothers,  or  listen,  or  otbar 
Kulive«,  is  the  more  striking  because  theymuM  be  «»p|io(«d  to  have' 
oAen  inherited  2  more  or  less  strong  predisposJIvon  to  the  diacase.* 

Mi-diral  liteiniurc  does,  however,  contam  a  single  tericv  of  otne 
which  lend  to  show  that  phthisis  may  tic  directly  cocnmunicaied  ftoaii 
human  In-in^  to  another.     I  refer  to  Or.  Weber's  cawa.  recorded  fai 
Clinical  Society's  "  Trantafti^nt"  for  1874.  in  which  the  disease  sccmnl  to' 
past  immediately  from  husbands  to  their  wives.     'Die  hoslands,  all  of  wtion 
were  affected  before  nurria^e  with  pulmonary  miM-hief,  were  nine  in  namber ; 
but  the  deaths  from  phthisis  among  their  wirirt  were  aa  many  asni' 
one  lost   four  wives  in  succession,  one  lost  three,  four  loM  two  encl 
lost  one  each.      In  seven  out  of  the  nine  hiehands  there  wa.«  a  decided  ! 
taint  ;  the  wires  were  with  one  exception  free  from  any  such  taint,  aad  I 
were  all  healthy  si  the  time  of  nutriage.     The  lun^  affectioo  ran  in  aD 
wives  a  very  rapid  co^ir^,  terminating  in  several  inUancet  within  t«cl»c 
months,  and  being  never  proloogcd  beyond  eighteen  monibk.     It  caaaoi  bt 
supposed  to  have  been  caused  by  amicly  or  fatigue  in  nurstttg  the  I 
for  the  husbands  were  all  in  fair  health  so  far  as  appearancca  went,  and 
of  them  succumbed  to  phthisis  until  loog  after  their  wiv^     All  the ' 
with  one  or  two  exccpiions,  bore  children  to  their  husbands,  so  that  ilis.ptt- 
haps,  possible  that  infection  took  place  through  the  ftetus;  bat  about  ibe  MMt 
of  health  of  the  children   nothing  is  said.      Dr.  Weber  scetm  to  have  btM 
more  dispovrd  to  think  that  the  mere  absorption  of  the  mninal  6«>4j 
the  transference  of  the  disease.      Bui  even  if  we  admit  that  ihh  was 
the  case,  I  doubt  whether  it  follows  that  there  mutt  have  been 
conveyance  of  a  specific  conla^ion.     May  not  sucJi  cases  raerd] 
another  instance  of  that  inexplicable  influence  of  im|JTCgnattoD  which) 

*  [On  this  Mhj«ct  *M  ihe  fiuii  r«canl«t  ia  the  "  Rcpoff  of  ite  CbU«U*«  I 
Conuninn  of  the  Ihiibh  Moiiol  AuocUilon,"  July,  isSj.— Eb.] 
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on  the  female  organism  the  disracters  of  the  mnle,  %  iliat  they  can  be  trans- 
miticd  long  afii-mard  to  offspring  by  a  dilTcrent  male?  Cases  of  this  kind 
amoDg  the  lower  animals  are  well  known  to  be  frcjucnt ;  and  I  believe  thai 
umitor  instances  occur  as  the  result  of  sexual  intercourec  between  human 
beings  belonging  co  dtfTeTcnt  races.  Not  long  ago  1  met  with  what,  if  not 
merely  accidcnial,  was  probably  an  example  of  the  same  thing,  A  candidate 
for  life  insurance,  whose  mother  had  had  two  husbands.  lold  mc  ihai  Ihc  first 
husband  and  several  of  his  children  had  died  of  phthisis  ;  the  sceond  husband 
was  free  from  all  tubercular  tendency,  but  the  eldest  of  the  ofTipnng  of  this 
marriage  nevertheless  became  atfectcd  with  the  disease.  I  ought,  pL-rh^ps, 
to  roeniion  that  Dr.  Wt-bcr  was  acquainted  with  thirty  ather  consumptive 
husbaivds  whose  wives  escaped  phthisis.  But  that  li^iiri'  mu&l  nut  be  taken 
as  indicating,  in  conjunction  with  the  other,  the  proportionate  Irequeney  of 
such  transmission,  for  this  is  probably  very  much  more  rare.  Among  iwenty- 
nine  coiisumpiive  wives  who  married  healthy  husbands,  only  one  lost  a  hus- 
band from  consumption. 

^BtiaUgy. — If  now  we  turn  to  consider  what  are  the  conditions  whii:h  in 
clinical  practice  are  concerned  in  bringing  about  the  development  of  phihisb, 
we  ihall,  I  think,  find  that  they  may  be  roughly  arranged  in  three  groups. 

I.  Some  oJTecl  the  original  constitution  of  the  individual  from  iKfore 
birth. 

!I.  Some  affect  the  general  health  of  the  individual  in  the  course  of  life. 

111.  Some  affect  the  lungs  themselves. 

I  do  not  mean  to  imply  that  it  is  always  easy  to  say  to  which  category  a  jnr- 
tictilur  cause  of  phthisis  belongs.  It  is  enough  for  my  purpose  if  it  be 
admitted  that  all  these  groups  exist. 

1.  CmiJitioHi  v/kUk  afftet  Ikt  arigiMal  £9>%stituH«n  of  Ike  indhiJual  from 
if/ore  birih. — The  first  ul  these  to  be  discussed  is  herahlary  tmnsmusioit.  It 
b  a  nutter  of  universal  experience  that  in  some  families  deuth.-t  from  phthi.iis 
occur,  generation  after  generation,  with  terrible  freijuency.  I'arcnts  and 
their  o^pring  are  swept  off  in  turn,  no  ttiat  sometimes  there  is  hardly  a  »ur- 
viror  to  maintain  the  stock.  Actuaries  are  so  improaed  with  then  Eict>  that 
whenever  it  can  be  ascertained,  in  reference  to  a  candidate  for  lile  inmram  e, 
that  he  hKt  lost  a  parent  or  nxire  than  one  brother  and  sasAkt  from  ron.Mimp* 
tion,  it  i.s  held  at  almoM  all  offices  that  an  addition  to  the  premium  is 
['Bbsoluiely  necessary  to  cover  the  increased  risk,  and  if  both  [Kircnts  have 
died  of  the  dLtca.te,  or  more  than  two  other  near  relativen,  the  "  life"  is 
generally  reganted  as  almost  uninsurable,  at  least  on  reatonable  termw.  It 
might  at  fint  sight  appear  strange  that  an  augmented  liability  to  what  ii 
(after  all)  only  one  among  agreat  many  other  pouible  causes  of  death  thotild 
be  ukcn  as  dtmintihing  to  so  great  an  extent  the  general  "  expectancy  "  of 
the  cindidate,  but  the  requirements  of  the  offices  are  in  practice  fuund  to  be 
foir  and  e<|uitable.  From  a  scientific  point  of  view,  however,  the  qncsiioQ 
of  the  mhcniance  of  ironKuinption  requires  far  more  consideration  than  has 
generally  been  given  to  it.  Among  persons  actually  affcricd  with  phthisis, 
the  proportion  of  rates  in  whicli  the  occurrence  of  a  like  discnNc  can  be 
traced  m  their  relatives  ap|>e!in  from  certain  invest igation«  made  by  Dr. 
Thcodoti-  Williams,  and  recorded  in  the  "  Aftd.-Ou'r.  TVam."  for  1871,  to 
be  48.4  percent.  The  patients  were  seen  in  private  practice,  so  thjil  the 
results  are  probably  as  Hitle  tnaixuraie  in  theway  of  omi»ion  ax  can  ever  be 
expected  in  such  mquirin.  It  would  be  an  advantage,  for  the  purixxse  of 
comparison,  if  wr  knew  to  what  extent  a  .-umilar  family  tendency  exists  in 
the  population  generally  or  among  ihuae  who  are  not  ihcmselvn  phthisical. 
But  the  truth  is,  I  think,  that  it  is  impotftibte  to  aci'ept  the  figures  given  by 
I  Dr.  Williams,  or  any  similar  figures  as  really-  inditating  in  any  Kientific 
seiue  the  exact  extent  to  which  consumption  is  Iransmillcd  by  inhctitancc. 
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Th«  point  on  which  I  trould  insist  is  often  bniqglit  out  very  clearly  bf  I 
liters  for  life  inMirance  ihcnuiclva.     A  candidiiie  has  hod,  ptrrtupa,  t« 
three  brothcn  who  were  consunipiive,  but  one,  he  uys,  bmieht  oal 
diseusc  by  diss)[iation  and  intein|K'rance ;  another  wm  in  Ihv  »mj.  \ 
was  stiiiioncd  lint  in  India  and  then  in  Caiuda,  at  a  Tew  mtmlh**  lai 
a  third  may  hiive  ^oi  a  chill  in  lathing;   and  he  winds  up  bj  da 
that  phthisis  has  not  been  a  "  faniil)- complaint "  after  alt.      Nuv,i 
the  esses  collected    by  Dr.  Williams,  484  in  nuinlicr,   in  whu  h 

was  traced  among  the   retativea  of  [uiicnt*  themvelves   phihiuc  . , 

were  130  in  which  the  dt«ea5e  Iiad  existed  in  one  or  both  ut  the  paioli 
but  3>4  in  which  it  alTccled  only  brothers  or  siiien.  And  1  tu*e  » 
the  sli(;hlcxt  doubt  that  if  inquiries  had  been  made  mt  to  the  rxiUCK 
of  definite  "exciting  causes "  of  the  dii^axc  in  these  cases  they  would M 
been  found  to  be  very  often  present.  I  am  satisfied  thai  it  n  impOMU 
to  dr.iw  a  line  anywhere  l)ciwx-cn  what  might  be  mlkd  ns\jc'  ■  .ti 

ditary"  and  "aciideni.i!"  phthisU.     Probably  ihete  is  no  fan  --.id 

the  consumptive  tendency  is  tm  strong  that  it  could  not  be  kept  in  sbeyaDr 
by  hygienic    precautions  if  they  were   thoroaghty  and  vigorously  c 
out,  and,  on  the  other  hand,  there  are  very  (ev,-  lamilies  if  any,  in 
the  ditea»c  may  nut  show  itself  in  such  members  of  it  as  syi 
neglect  their  health,  or  are  exposed  year  after  year  to  unfa* 
cumstancees. 

I  must  not  be  understood  to  mean,  in  urging  these  considrraiioBS,  1 
disbelieve  altogether  in  the  transmision  of  a  definite  tendency  lu  [ 
from  parent  to  child,  nor  even  that  when  the  discan:  a{ipcars  id 
children  of  the  same  jkarenit,,  who  themselves  arc  healthy,  it  may  1 
bcvn  derived  from  a  mote  remote  ancestor.  (The  occutrencr  uf  »u  ' 
has  not,  so  far  asl  am  aware,  been  htlhcrio  verified  in  regard  (01 
But  1  do  maintain  that  it  is  impossililc  at  prcurnt  to  di-iermine  in  ohai 
portion  of  cases  the  so-called  "family  predisposition"  to  coowmf 
implies  the  actual  transtnisioD  of  a  tendency  to  the  disease,  aad  ta  1 
proportion  of  cases  it  is  merely  the  expression  of  a  general  delicacy  of  1 
Biitution,  or  (as  the  Germans  would  say)  a  "  vulnerability,"  which  1 
to  all  those  who  arc  derived  from  certain  stocks,  and  renders  them  ti 
be  attacked  by  the  disease  in  suocesuon,  as  Ifacy  liapjien  to  cofoe 
conditions  suitable  to  its  development.  From  the  point  of  view 
insurance  offices  the  distinction  is  not  material,  for  in  cither  vioi:  the  de 
for  an  enhanced  pictnium  b  equally  justifiable  -and  itccessary.  One  lar' 
wliich  tells  siron^jly  in  favorof  the opmion  that  family  predis|>o«<'v  — 
a  mere  vulnerability,  in  that  the  liability  to  consumption  is  U 
also  much  above  the  average  in  thoae  who  come  from  patents  ah 
in  health  from  any  cause,  in  Ihottc  begotten  by  a  father  very 
years,  in  those  born  of  a  very  young  mother,  and  also  in  the  Uic  •>']>ifir^ 
of  a  woman  exhausted  by  very  frequent  and  rapid  child-bearing.  The  iadk 
opinion  is  further  supported  by  the  circumMance  that  very  little 
have  been  ascertained  as  to  Ihe  existence  of  a  specially  strung 
phthisis  in  the  children  of  {larents  actually  coosumptivc,  one 
them,  at  the  time  of  procreation. 

Diathesis. — It  is  a  very  old  suggestion  that  persons  of  a  paiticular  1 
frame  and  physiognomy  are  especially  liable  to  iubcrculontdt«ea.<%  b^ 
value  C4n  be  attached  tothestatenicntsof  early  writers  on  ihi 
"  scrofula,"  as  it  was  called,  wai  not  so  very  long  ago  • 
rickets.     And,  according  to  Sir  Thomas  ^^'atson,  tlie  numerous  1 
"  scrofulous  diathess"  varied  widely  with  the  "  temperameat " 
vidual,  whether  "nervous,"  "sanguine,"  or  "  bilious."   Obviously ihu nt 
very  confusing.     It,  therefore,  seemed  a  great  step  id  advtmcc  wbca  iMi 
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Willbm  jL-nncr.  id   i860,  proposed  to  distinguish  two  separate  diatlietic 
sUiex,  whit-h  he  Icrrocd  mpci lively  /u^nuUiis  and  tervfuUius. 

As  leading  features  of  tubfrcuhiii  he  gave  ihe  following:  "Nervout 
iiriieni  highly  developed;  mind  and  body  active;  figure  slim;  adipow 
lisme  unall  in  quantil}' ;  organization  generally  ddicatv ;  ikin  thin ;  coin- 

f)kxion  clear ;  ^ujicrficial  vt^ins  distinct ;  btusii  ready ;  eyes  bright ;  pupils 
>rgc ;  eyela&hes  long  ;  hair  ulken  ;  face  oval,  good  looking ;  ends  of  long 
bones  Hoall,  shafts  ihin  and  ngid ;  limlis  straight.  Children  the  subjects 
of  tabemilosi^  lu^ually  cut  iheir  tcelh,  mu  alone  and  talk,  e^rly." 

Serfifulens  he  described  as  follows:  "Temperament  phlegmatic;  mind 
ind  body  lethargic ;  figure  heavy ;  ^in  thick  and  opaque ;  complexion  dull, 
pasty  looking;  up|ier  lip  and  uIk  of  nose  thick  ;  nostrils  exfiaaded;  face 

elain ;  lymjihatic  glands  perceptible  to  toucli ;  abdomen  full ;  ends  of  the 
>ng  bono  rather  large ;  shafis  thick." 

Among  the  paihological  tendencies  of  the  former  morbid  conditions  he 
mentioned  not  only  "deposits  or  formations  of  tubercle*,"  l>iit  "fatty  degene- 
ration of  liver  and  kidneys,  and  inflammation  of  the  serous  membranes." 
To  the  latter  he  assigned  "inflammation  of  the  mucous  meinbranci  of  a 
jjcculiar  kind;  so-called  strumous  ophthalmia;  inflamniatiun  of  the  lani; 
catarrhal  inflammation  of  the  nose,  pharynx,  brontlii.  stomach,  and  intes- 
tines; inflammation  and  sui>puration  of  the  brouchiiLl  glands  on  trifling 
irritation;  obstinate  diseases  uf  the  skin;  caries  of  bune.  ' 

Many  phyiicians  still  believe  that  Jenner's  de>cri|>tions  correspond  with 
two  great  types,  the  recognition  of  which  is  really  imiHiriant  in  practice. 
But  the  idea  of  their  representing  separate  diatheses  is  ({uiie  in<.-oni|uitible 
with  modern  views  as  to  the  relation  between  tubercle  and  <  asi-aiing  iiffec- 
liont  of  lymph  glands ;  no  less  incomi>alible  with  Buhl's  iheory  ot  infection 
than  with  the  mure  recent  opinion,  which  I  hold,  that  Ihc  glandular  afT<:ctioi» 
are  thcmwivw  tubernilous.  And  it  is  clear  that  there  has  never  yet  been  any 
general  consensus  among  otiserven.  of  experience  with  regard  to  the  outward 
stgns  which  indicate  a  tendency  to  luberrulous  di*eaws.  l-'or  my  own  part, 
white  admitting  that  manyof  (how  who  die  of  phthisis  pmcni  the  con5gura- 
tion  spoken  of  by  Jcnner  as  t  haracterittic  of  sirofulosis,  I  think  (hat  a  very 
ntjch  larger  pro|>oriion  are  ill-grown  or  bad1y-dcvelu|>cd  individuals,  with- 
out any  definite  indications  of  a  s|>crial  diathois.  And,  on  the  oiher  hand, 
his  description  of  tulierculoNis  seems  to  me  to  be  made  up  merely  of  thote 
characicre  which,  while  not  incoiii|>stiblc  with  rapid  and  symmetrical  growth 
or  with  physical  beauty,  show  u  want  of  real  vigor  and  rubuttncM.  1  doubt 
whether  anymore  exact  dcAnition  of  the  signs  of  scrofub,  or  of  a  linbiliiy  to 
tuberculosis,  can  be  given  than  that  they  include  whatever  ind icairt  delicacy  of 
constitulion.incomiili-legrowih,  or  imperfect  development.  Mr.  Francis  Gal- 
lon and  IJr.  Mahomed  have  roently  recorded  in  the  Guy's  Hospital  "jVc/nr//" 
(1S81)  the  results  of  "An  Inquiry  into  the  I'hj-siognomy  of  I'hthisis  by  the 
Method  of  Com|K>site  I'ortr^iilure."  Their  conclusions  seem  to  me  to  bear  out 
the  \-tcw  which  I  have  stated.  For  although  they  were  able  to  obtain  from 
the  photographs  of  443  phthisical  patients  two  tyiies  of  fan- — the  one  of 
narrow  ovoid  sli3{;e,  the  other  a  broad  face  with  coarse  features — yet  this 
WIS  only  by  the  careful  selection  of  a  few  out  of  the  whole  number  of  cases ; 
add  they  sctualty  found  a  larger  proportion  of  narrow  ovoid  faces  among 
patients  who  were  not  phthisical  than  among  those  who  were. 

There  still  remains  the  ({uestion  whether  an  inhcriied  tendency  to 
phthisis  is  indicated  by  any  particular  <oitfi^fiilii>n  of  Iht  thest.  Dr.  G«C 
describes  two  shajics  of  chest  as  occurring  m  "  phthmodcs,"  or  persons  pre- 
disposed to  consumption.  One  of  them  he  terms  the  "alar"  or  "  Jitery- 
goid"  chest,  following  Ualen  and  Arcta:us,  who  used  the  same  name  for  it 
enturics  before;  this,  he  says,  is  nanow  and  shallow,  the  aiitcro  posterior 
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diameter  being  especially  small,  and  the 
like  wings ;  its  peculiarities  depend  upon 
the  ribs,  as  the  result  of  which  the  shot 
thorax  from  above  downward  is  increase< 
by  the  falling  of  the  shoulders.  The  ptei 
by  a  prominent  throat,  due  to  a  long  nee 
unduly  forward.  The  other  is  called  by 
instead  of  being  rounded,  is  flat  in  front,  t 
and  becoming  straight.  Nay,  the  stemun 
the  level  of  the  costal  ends  of  the  cartilaj 
that  it  is  very  important  to  be  on  the  lot 
judging  the  configuration  of  this  part 
extremely  flat  chested  often  have  broad  : 
facing  them,  one  might  fancy  them  to 
Traube  and  other  German  writers  lay  grc 
flat  chest  as  indicating  a  liability  to  con 
heard  Dr.  Wilks  insist  on  it  strongly, 
never  been  able  to  satisfy  myself  of  the  es 
this  kind.  It  seems  to  me  altogether  mis 
of  phthisis"  with  the  "  rounded  chest  of 
merely  an  acquired  condition  and  the  resu 
doubt  an  important  clinical  sign.  1  cann 
the  flat  chest  is  seen  among  phthisical  p 
Other  varieties  of  ill-shapen  chest,  which  s 
childhood,  and  are  consequently  so  very  < 
of  the  population.  And,  in  general,  1  bel 
far  a  bodly^formed  chest,  in  relation  to  thi 
as  interfering  with  the  play  of  the  lungs,  i 
merely  that  it  is  an  indication  of  a  defe( 
general. 

Again,  one  cannot  disassociate  congen 
the  thoMx  in  regard  to  their  possible  influi 
of  tubercular  disease  of  the  lungs.  Freur 
caused  a  small  and  contracted  chest  was 
the  cartilage  of  the  first  rib,  occurring  e^ 
of  notice  that  Dr.  Hutchinson,  in  advocal 
not  suggest  that  a  defective  vital  capacity 
to  phthisis,  but  rather  that  it  was  a  sig 
disease,  even  if  at  an  early  stage.  Aga 
lateral  curvature  seems  certainly  not  to  cj 
to  consumption.  And  it  appears  to  be  vi 
stooping  at  a  desk,  or  in  the  work  of  a 
although  it  cannot  but  be  injurious  to  th 
of  lung  disease.  I  also  quite  agree  wii 
evidence  that  the  foolish  practice  of  con 
stays  is  capable  of  producing  such  an  effec 

II.  The  conditions  which,  affecting  the, 
the  course  of  life,  act  as  causes  of  phthisis  ; 

a.  Foremost  among  them  I  am  disposed 
air  rendered  impure  by  overcrowding  or 
indeed,  be  a  question  whether  this  shouU 
head,  as  affecting  the  lungs  themselves,  rat 
on  the  whole,  1  think  that  it  may  fairly  be 
I  leave  to  be  discussed  presently  the  no 
impurity  of  the  air  as  results  from  the 
mineral  or  organic  substances — fine  grit, 
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^nsl,  cotton  dint,  etc.  The  organic  matter  exhaled  fmm  the  lung  during 
respiratton  a|>()ear(  to  poMCS  directly  imisonuux  products.  Dr.  I'jirkn  cites 
*ome  experiments  made  by  Gavarrei  jind  by  Hammond  with  air  from  which 
the  carbonic  «cid  and  water  prodiireO  by  resjiiration  had  lurt-n  removed,  so  BS 
to  leave  only  the  organic  matter;  a  mouse  pbced  in  mrh  air  died  in  forty- 
fire  mimites.  Dr.  Farkcs  wys  that  he  haa  known  iusLnnccx  in  which 
breathing  for  three  or  four  houni  air  contaminated  h^  having  been  pre- 
vitmslf  uwd  in  rcspiiation,  cauned  headache  and  febrile  symptoms  which 
U&tcd  one  or  two  day|(.  [t  h  important  to  remember  thai  such  organic 
substances  probably  dilTer  from  gifK%  like  carbonic  acid  in  hat'ing  far  less 
tendency  to  rapid  diifusion  through  ilie  atmosphere ;  they  rendily  adhere  to 
textile  fobric*,  especially  tho*c  which  are  dark  colored,  and  cling  to  them 
obstinately.  Every  physician  is  familiar  with  the  [>eculiar  odor  belonging 
to  the  clothes  of  the  women  and  children  of  the  |ioorcr  classes  j  one  per- 
ceives il  as  soon  as  they  enter  the  out-p.itient  room,  even  though  they 
may  have  jnst  been  walking  in  the  0|>cn  air  for  a  con^dersble  disisnce. 
Prcciseh-  the  same  smell  csist  always  in  the  rooms  in  which  these  people 
live.  The  organic  matters  which  cause  it  cannot  be  removed  by  merely 
cansing  a  nirrent  of  air  to  blow  through  a  room  for  a  few  moments  in  the 
day;  still  less  will  they  esca|>e  through  a  door  toward  which  there  is  no 
active  draught.  In  all  |>roliability  the  only  way  of  getting  rid  of  them  is 
by  oxidation  ;  and  one  maj'  speculate  as  lo  the  part  which  oxono  h  likely 
to  play  in  accelerating  ihctr  deslruriion,  and  also  ax  lo  whether  they  do 
not  disappciir  more  rapidly  when  they  are  exposed  to  fiill  sunlight  than  in 
comparative  darkness. 

Strictly  speaking,  overcrowding  and  defective  ventilation  arc  not  con- 
vertible terms ;  but  in  practice  one  of  them  scarcely  ever  occurs  ajwrt  from 
ibc  other.  It  is  not,  indeed,  inronrcivable  thai  one  person  or  a  few  persons 
occnpyinji  a  room  of  good  size  should  so  close  tip  all  the  openings  into  it 
as  to  render  the  air  in  it  impure.  But.  on  the  other  hand,  there  is  never 
overcrowding  without  bad  ventilation,  because  when  many  persons  are 
huddled  together  in  a  small  space,  the  needful  admission  of  fresh  air  always 
expo&es  M>rae  of  them  to  cold  draughts,  the  fear  of  which  is  sure  to  lead  to 
the  shutting  up  of  one  aperture  after  another. 

The  proof  that  impure  air  is  a  cause  of  phthisis  rests  mainly  upon  the 
e\'idence  of  statistics  as  to  the  frequency  of  the  disease  among  soldiers  and 
certain  claisesof  workmen  and  among  the  inmates  of  prisons.  As  regards 
soldiers,  a  Royal  Commisiion  ujion  the  Sanitary  Condiiion  of  the  Army, 
which  reported  in  1858,  brought  to  light  the  fact  that  the  death  rate  from 
consumption  in  all  branches  of  the  service  was  in  cxtess  of  that  of  the 
civil  popubiion  of  large  towns,  and  (what  was  most  remarkable)  that 
among  the  Foot  Guards  it  was  more  than  twice  as  great  as  that  of  the  civil 
pojiutalion.  The  only  explanation  that  could  be  offered  was  that  it  came 
from  defective  barrack  at  com  modal  ion,  since  neither  the  duihing  of  the 
soldier,  nor  his  food,  nor  the  nature  of  his  occupation,  could  be  supposed  to 
be  the  cause  of  it.  There  was  e\'itlentc  that  in  barrack  dormitories  the 
cuImc  space  actually  given  to  each  man  was  often  not  more  than  one-half  or 
two-thirds  of  the  amount  of  450  feet,  which  was  the  minimum  allowed  by 
regulation.  It  was  also  shown  that  the  air  in  these  rooms  became  very  nasty 
and  offeiuive  before  morning.  The  accuracy  of  the  conclusion  at  which  the 
Commtdion  arrived  has  since  been  confirmed  by  the  fact  that  a  great  fall  in 
the  con«unipiive  death  rate,  especially  among  the  Foot  Guards,  has  fotloned 
the  introiluction  of  sanitary  improvements. 

As  to  workmen,  we  have  evidence  given  by  Dr.  Guy  before  the  Com- 
mission  of  Inquiry  into  the  State  of  Large  Towns,  of  which  the  Duke 
of  Buccteugh  was  president,  and  whirh  rcjKined  in  1S44.  Dr.  Guy  had 
63 
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most  elaborately  invatigaled  ibc  reUiive ' 
dosses  or  the  po])ulaiton  of  London.  He 
more  fatal  to  anltans  than  ro  tradeKDen, 
than  to  gf  nllcmm  (including  |>rorn»ional  n 
about  in  the  sticcto  and  ex[MMed  to  all 
sdt'antKgc  over  men  em[>l0}*ed  in  workshop 
•  very  cXose  companion  as  to  lli«  frequen  , 
Biranging  the  men  in  clas>ex  according  to  □ 
rootiM  in  which  they  worked.  Of  104  men 
of  air  to  bieathe,  15  had  stilTercd  from  Wo 
catAirh  i  of  115  men  having  from  500  to  ( 
EulTered  from  blood  »[jitiin^,  4  from  catarrh ; 
600  cubic  feel  of  air,  4  had  MilTerrd  from  bloi 

A*  for  i>ri%oncr»,  there  is  the  contract  betwt 
bv  I>r.  I'arkes  in  his  '■  I'ractical  Hygiene." 
which  WM  very  badly  ventilated,  there  died 
prisoners  out  of  4180,  or  86  per  1000 ;  of  wli 
per  1000,  died  from  phthisis.  In  the  well-vei 
ihesamecity  therewerefrom  1850 to  1854,  30 
or  14  )>er  1000 ;  and  of  thew  n,  or  7.9  pei 
and  mode  of  life  were,  it  U  Itelievcd,  the  un 
a  a  flaw  in  the  caK  that  the  average  length  0 
prisoner!  were  detained  in  each  imton  it  not 
that  IK)  correclion  on  this  ground,  even  if  an) 
account  for  the  di.tcrepancy  in  the  death  n 
phlhitiis  among  prisoners  in  general  was  long 
as  the  result  of  an  examination  of  the  "  Rccoroi 
Bui  he  wii*  unable  to  determine  what  pan  i 
^ould  be  assigned  to  defective  ventilation,  a 
of  diet,  want  of  active  bodily  exercise,  and  a  11 

Indeed,  it  obviously  is  only  in  very  CX( 
crowding  or  defective  ventilation  can  be  so  i 
ihii  may  themselves  be  injurious  10  health,  m 
the  mjin  cause  of  phthisis.  But  when  oo( 
disease  is  admitted — and  tnoet  persons  will 
strong  probabdity  in  favor  of  it^^mc  canoo 
inosi  imporunt  part  in  producing  the  d'act 
For  example,  I  shall  have  to  refer  presently 
tion  made  by  Dr.  Grecnbow  in  i860  and  in  il 
mortality  from  phthisis  among  tl>c  workpco 
largest  industrial  occupations  of  the  counirj 
the  inhalation  of  dust  of  various  kinds  b  the 
(ar  as  ihcsc  |icrsons  are  concerned.  But  Dr. 
that  another  cause  was  certainly  the  "worl 
heated  fai.iory  rooms  err  workshops,  as  in  tho 
Coventry,  in  the  domestic  weaving  shops,  ani 
and  woik^iops  of  the  same  city,  in  the  bu 
worksltopa  oi  Bitminglum,  in  the  Cictory  roc 
ham,  and  in  many  domestic  shops  and  warch 
support  of  this  conclusion  are  to  be  found  in 
to  Str.  Simon.  M 

^.  FoifJ  imuffidtnt  in  quantity  anJ  haJ  hM 
the  conditions  which  tend  to  produce  phlhi! 
positive  proof  of  this  such  as  would  be  afloi 
be  shown  10  \x  the  principal  cause  of  the  disi 

f.  In  the  female,  <hild-btaring  seems 
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g  the  causes  of  phthisic.  On  a  priori  grounds  one  would  certainly 
ik  ic  likely  that  pregnancy  should  be  apt  to  bring  on  the  disease  in 
oos  luiurally  dcli<:ate  or  predisposed  to  it.  But  it  is  a  well-known  and 
a  very  reoMrkable  fact  that  during  gestation  even  the  most  rapid  form  of 
consuRiption  scarcely  e%'cr  runs  on  to  a  fatal  issue.  The  patient  almost 
always  survives  until  labor  is  over,  after  which  all  the  syniptonu  aisume  an 
increased  urgency,  and  death  may  occur  very  rapidly.  And  in  many  cases 
the  disease  appears  to  begin  rather  during  laciatiun  than  bi'fore  delivery,  or 
is  attributed  to  the  occunence  of  profuse  puerperal  hemorrliage.  According 
to  Dr.  Pollock  it  is  not  merely  prolonged  suckling  that  seems  to  sec  up 
nhthisis,  but  the  mere  iact  of  suckling  at  all.  Cases  associated  with  child- 
bearing  generally  run  a  particularly  acute  course.* 

4.  Attoholie  tiUemptrance  1  believe  to  play  an  important  part  in  tW 
Ktiolocy  of  phthisis.  Clinical  experience  certainly  shon-s  that  drunkards, 
both  t>K»e  who  are  engaged  in  the  liquor  traffic  and  those  who  are  not,  die 
in  large  numbers  of  this  disease.  No  doubt  it  is  often  difficult  to  exclude 
the  operation  of  other  causey  such  as  defective  food,  bad  ventilation, 
exposure  to  cold  and  wet,  etc.  But  the  impression  produced  on  my  own 
mind  is  tliat  the  alcohol  ilself  is  really  concerned  in  the  result. 

It  haiiof  late  been  a  favorite  idea  with  some  physicians  that  alcoholic 
phthisis  is  usually  "  fibroid  "  rather  than  tuberculous  in  character.  I  believe 
that  Huss.  of  Stockholm,  lirst  suggested  this  opinion  about  1S50,  and  it  has 
been  supiwsed  to  derive  support  from  the  fact  that  alcohol  cauiM=(  a  growth  of 
interstitial  fibrous  tissue  in  the  liver,  and,  perhaps,  also  in  tlie  kitfnej-sand 
elsewhere  throughout  the  bodjr.  Bui  I  do  not  know  of  any  instance  of  the 
production  by  akohol  of  a  local  fibroid  change  spreading  slowly  through  an 
organ  from  one  particular  rc^^ion  of  it.  And,  on  the  other  hand,  it  is  certain 
that  tubercular  peritonitis  ol  the  most  typical  kind  is  often  seen  in  intem- 
perate pmont  who  also  have  hepatic  cirrhosis.  I  have  already  expressed 
mydixbrlief  in  the  exi.ttencc  of  "  fibroid  phthisis"  as  an  affection  eneniially 
dutinct  from  the  tubercular  form  of  the  disciue  (p.  87).  I  must  now  add 
that  in  the  post-mortem  room  1  have  repealcdly  had  occiuion  to  observe  that 
the  diagnosis  of  fibroid  phthisis,  which  during  the  life  of  the  patient  had 
been  partially  bued  upon  a  history  of  alcoholic  intemi>erancc,  has  been 
Utterly  u[»(:I,  the  affection  turning  out  to  be  mori  tvpically  tuberculous. 

i.  DialKtfs  b  a  fretiucnt  cause  of  a  phthisis  which  is  pcailiarly  pneu- 
monic in  character;  its  relations  to  the  ordinary  luberniloiis  disease 
are  still  doubtful.  It  may  hereafter  be  ihown  that  the  diabetic  lung 
aflectiou  is  really  not  distinct  from  the  more  acute  variety  of  tuberculous 
phthisis. 

C.  Syfhilit  is  sometimes  followed  by  the  development  of  a  destructive 
disease  of  the  lung,  which  on  post-mortem  examinalion  U  found  to  he 
tjrpicslly  tuberculous.  I  have  notes  of  no  fewer  than  thirlcen  coses  of  this 
kind  which  occtirml  at  Guy's  Ilospnal  between  the  yeant  1863  and  1873. 
But  one  must  not  forget  that  among  syphilitic  patients,  es|K:cially  m 
hospital  practice,  many  arc  intemperate,  dcslilute,  and  careless  of  their 
health  in  all  ways.  Conseiiuenily,  it  is  quite  possible  af^er  all  that  the 
relation  between  the  lung  affection  and  the  syphilis  may  in  many  of  the 
instances  just  referred  to  have  Itcen  one  of  mere  coincidence.  On  the  other 
hand,  we  have  in  the  iiroduciion  of  lardaceous  changes  in  the  viscera  im 
illuMration  of  the  (act  that  syphilis  m^y  «et  up  a  monnd  process  which  is 
DGVCTthelcss  capable  of  arising  from  other  causes  in  persons  who  have  not 

*  [Theae  cooaderalion*  ar«  *o  tmpoituit  in  regard  toUKt  iotaranCB.ihnt  Str  Risdon 
MawH  and  mjrHir  have  Tot  Kveml  yean  ailviieil   the  oflicc  with  wliich  we  are  con- 
■Wted  (O  count  all  desthiof  mwhcrt  "in  cliiUlliooO"  or  ~afl<r  delivery"   u  due  to 
phlhUu^  wtU»  there  i>  cipUcii  eviJence  or  ptevioui  good  heallh. — ED,] 
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bod  svpltilis.     It  therefore  w«ms  not  tinll 

ing  trie  general  health,  may  consiitntc  il: 

lung  afleciion.     Is  &uch  a  hy^pothvsis  inc 

which   is  attested  by  many  obsrrvcre  of  tl 

admin  isi ration  of  iodide  of  |>olassiiim  is  ol 

tm{>ru\'cinenl  in  the  physical  signs  and  sytoi 

\ye  i>h1hi&is  in  a  syphibtic  mb)ccl.  ore'    " 

I  am  not  sure  of  it,  because,  as  we  shall 

is  cajiable  of  ejecting  a  marked  change  ' 

of  a  jxiiicnt  who  has  lubcrmlar  disease  of  ihi 

an  apparent  cure  of  the  pulmonar)'  afTcciion 

simpler  way  of  explaining  the  striking  aclic 

the   cases  in    question  n-ould    be   to  lecogn 

capaUe  of  siiDiiIaiing   phthisis,  but  patholo 

difficulty  in  adopting   this  view  is  thai    I  ha 

lajwlf  of  the  existence  of  siKh  a  disease. 

why  gumniala  should  not  develop  ihemselvci 

other  organ  ;  but  ihc  rcxordcd  instances  in  ' 

have  been  found  in  the  post-mortem  room  M 

to  more  or  less  doubt.    Take,  for  examine,  I 

there  is  a  colored  plate  in  vol.  xxx  of  the 

He  himself  mentions  that  Dr.  Reginald  Thoi 

gummata  to  be  relics  of  pulmonary  hemorrlu 

certainty  do  not  &cem  to  me  to  differ  at  al 

masses  which  are  often  found  in  ordinary  c*s 

cannot  admit  in  the  present  siaie  of  patho 

tubercles  which  also  existed  in  large  numbei 

merely  secondary  results  of  the  caseation  of 

■  he  pulmonary  [is.sue,  although  a  few  years 

the  facts  would  to  most  observers  have  a|j|>eai 

of  the  "  Patkotsptal  Transactions  "  may  be 

the  relations  between  syphilid  and  phihisti  by 

and  there  are  alM>  cases  in  whirh   the  lung 

lesioiiik,  recorded  by  Dr.  I'>x--Sinith  and    I)r. 

But    I    bil    to  discover,  either  there  or  any 

extensive  lung  dltease,  obvigusly  and  unmUta 

phthixia,  as  certainly  ought  now  and  then  to 

Dy  these  observers  were  correct.     Rcinemberi 

of  a  century,  jiathotogists  have  vied  with  one  a 

out  of  tubercular  phthisu  aa  many  different 

which  the)'  have  supposed  to  be  distinct  fVoi 

acmtiniiinft  alt  such  statements  very  closely. 

ai  Guy's  Hos[>tial  was  much  impressed  with  th 

cases  he  fouuil  in  the  lungs  indurated  paid 

sloughed  away  so  as  to  form  cavities  in  the  Jni 

were  atill  hanging.     And  I  think  that  he  can 

appearances  were  almost  characteristic  of  a 

di^culty  is  that  they  are  altogether  unlike  the 

produce  in  other  organs.     For  my  own  [art  I 

this  disease  and  phtnius  still  reiiuire  to  be  iai 

observers.  Jfl 

111.  The  conditioivs  which  affect  the  lunpV 
of  phthisis,  appear  to  be  mainly  the  following 

a.  Jnhalati^it  of  Dittt. — Kanujzini  in  hi*  wi 
published  in   1 70J,  »eeins  to  have  been  the  I 

*  [See  ako  cue*  Id  Uie  nine  to),  by  Dn.  Or««atic 
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classes  of  woikmeii  are  liable  to  have  their  \angi  injunogsly  iS-tct^td  by  d'ist 
given  off  bj  the  cuteiials  which  they  employ.  In  the  present  ccnmiy  :jie 
question  has  beea  studied  very  thoroughly,  especially  in  Er.2'j.r.d  and  fa 
Germanj';  and  Zenker  has  proposed  to  term  the  pulmorurv  'iiieaaes  d'le  to 
this  cause  Pmeumt/nittiiiiiosis  ■.  hJv-t  ^  dust  .  The  nanire  of  rfce  sischi":!"  jet 
up  in  the  respiratory  organs  by  breathing  dust  varies  wid'^li-  ia  diSerent 
cases.  It  may  be  a  mere  catarrh  of  the  trachea  and  brocrhLil  t'lies,  Leadiaj 
to  empfajsema,  and  tending  to  deitroy  life  if  at  ali  by  diU:a;:on  of  the 
right  heart  and  drop^.  as  I  have  shown  at  p.  923.  Bat  :n  many  instances 
it  consists  in  local  indurations  of  the  I'lng  s^l>itance,  tf'zirh  may  ulKcnarely 
lead  to  the  fonnatioD  of  cavities,  and  ^^jread  through  t.he  p'^lmocary  ttaKie 
from  apex  to  base,  is  in  pblhisU.  Indeed,  it  h.is  been  us::ai  to  -rjok.  oi 
"mincre","  '-wearers',"  '-knife  ^aders'  cons'jmpcioi. "  Pai.Toi ig-jt;, 
howe*-er,  ha*T  almost,  without  exception,  maintained  that  the  lesiorj  finn-i 
ID  such  cases  are  independent  of  the  presence  of  tubercles.  Whether  ta bercle 
was  tegarded  as  a  depoiit  trom  the  bI<:>od  in  a  spei-.iai  dy^.niia.  or  as  a 
particular  kind  of  new  jrowth,  it  appeared  to  be  eq-ii"y  necisiary  :o  excVide 
the  possibility  of  its  being  due  to  a  mere  local  dstK  irritarion.  These  r.^m 
were,  of  coarse,  srili  ftirther  itrengtheced  by  the  wide  idopt: on  of  Vemeyer'i 
doctrines  with  regard  to  the  nos-tubercM!ar  naf^re  cf  ph:hi,;i.-i  ir.  aer.eral. 
And,  stili  more  recently,  the  theory  of  the  local  d^--l  jpoie^:  of  :iberc!-i, 
as  the  result  of  tisoe  infection  from  ie^iions  themseivis  :r.dizi:T:a:or.-.  itemed 
to  retDOre  all  difficulties,  by  aifordin^  a  rtady  ei^'La::ano^  of  :he  fit:  whi':h 
cannot  be  der.ied  that  in  ma.-.y  ca^es  the  more  rt-:e-:ly  i£-ic:-ri  p^r.r  cf 
the  longs  show  mbercles.  when  n  jris  can  be  discijvered  in  rh-t  par-j  ihi-.h 
were  earliot  d^sea^ed.  This  theory,  hoTerer,  j  -itA  -.iz.-^td'.j  ijr.  as  I 
have  shown  at  p.  9a.  /-y-  A':cor<J:r.g  :o  'h:  cosccp^'js  of  th*  t-jicrc'.Iar 
ixocess  as  a  m«i:Dca::  ve  cf  i::dim3a:i-jn,  which  I  hive  ct:<i'£iv;-r«i  z-'^  ■sz.i.ld 
ID  the  chapter  on  Mj^rcle,  ;..  it-  thers  ieesii  to  it  n;  ibs:l::te  s«SB:ty 
(or  adopcing  the  rvrmi  of  :h»e  *ho  d-KUre  ;hi:  all  the  Pr'.ir^^<,a-/t';z:ysts 
shootd  be  SL-poca^  fcoai  phthisis.  I:  n:a;-".  perhip-,  zk  ■-h^^'.:  t'z^:  -.ht 
reports  of  aa'o^ts  ire  co:ici--':Tt  ir.  -.he  mi::er,  strict  :hey  z-r.-riiiy  aSrrn 
that  the  appeara.'icffl  f^Tisd  iz.  :hi  I-'-ti  are  iitoi'tther  d;5=rt:::  :r,T.  :•-,.*!; 
which  are  sees  iz  Tj.'xr.-zLir  cases.  B::  s^-eri  p-;:'l>  ::;,:!■-  'trt  'jcrr.* 
in  micd.  One  is.  :.--a:  :he  chi.-v.:tr  "if  ;he  I'^zzs  ir.  ■.h-:  i^r^s  >  oftta 
greaiir  obscttred  by  the  dusc'.i.raTiir.  zryiz-.td  zy  th;  f.rt:^'  ^.-.iil-is 
deposited  it:  :ije  ji^n>:::.iry  rits..:e.  .\:;o:--.er  ii.  ;hi:.  i=  i  r-i^.  rht  i^scr-^:- 
tive  Inng  caches  izit  to  d^at  :2'aj;:o.-.  v.c-^r  il  n.:her  a.  lit*  -^r.r/i  A 
adittt  life,  a=d  advas-.e  sio-^ly  f.  1  farai  trrr^iosn:-  :  i=  h--.:h  r;5ic.'j  •.-.*t 
resemble  that  fin:  -jf  ori;ii.-y  j.-:r-i.!i>  whih  i;  rt^zi-ri^i  by  ?■:  ~i^y 
paitM>U>g&a3  a  diatir.'.'.  ztj-^  irjt  :j':^rc'..iar  i:.i  :*r=;-?i  "ii-.r.id."  T-< 
rentarks  sad.*  iz  p.  53^;  with  rriird  ::-  tr.-e  —  :r.:.d  i.T.x--^~y  -.:  ;.-..:  io-.iii-id 
&broid  phrhcsb  4,-^,  i:d-r*d.  s;.-:-.!ly  i^ti:^:i;  ■.".  "t  Cr^.r.y  .\i  ^hi'.h 
are  to  X  ^j:zri  ii  =j-.>i-!Tr.  tz^jl^^  iiterir^t  cf  ;h^  d.-^^*^  !.•?»  of 
miners  poetry,  or  ci--;  work^n.  T^-t  -;*  '.f  ".ht  w-ri  •..■Jiz-'.-.  _-.  '.ft^ 
carefo^f  aroidtd  i=  s^h  dts-.r-.;. •:.-,;,  I-.:  =::•=::',-  1=  il-i.-^*  .-virii':-;y 
made  of  VS'-.dii'^."  i^o^  th-*  sis  -f  2  :::;i-i".  stri  to  1  ;.rri.  jcirir.'t^  ;- 
the  pnL=.-jCJtry  r^sot.  o:  t^  '.t&jj-.  rTi;.-.-h-T*;;-,w  -.-...r.  i.-.d.  ?:,-hij>i, 
with  a  KHili  ;t:itril  -.a-.htT.  Tr.':  -z. '.z'j~t.-.'^  .x 'jL..-^-  -.-o  tt'.-.-t.o-.  f'^r 
Ihe  pnrv>f<  if  jr.-r.^i  -.-jt  jfzirive  i-.-  :T.i;  :.•_-  :.\r..'.t%  --  -..•-?,.■.■.  Ul'. 
10  f^ese:::  wi^i^-rrtr  h.tC.i.'Z'-.ai  :-r-..--:.rt  ::iLi  r^-.inrr.  '.o  i^  :r-^iz-i-A  h 
charac.te;^^  oc  r.htrr-i.-!:  t:  --hr:  r.rzjt  ^'A'.  '.'-i  ■.■.•^r.a:; .-.  is  :---&■:-.  Or, 
pos^hiT.  i:  a  asurr.-iC  thit  Thrij  i.-^  i;t.-.-ir:i:h'^  ly  Th^i.-  hi.-i:.':!:-  i.-d 
resiaaice  "  jee*-^-;.  ■.b^r  iw.-  '.•;-»  -.i-T-'i.'. tt-i  :.hi:  ■.:'v:r.ir:*  ■.■.■:-r.-;5-!v*ri, 
if  ifccT  aii  to  -.a^ea.t-,  ^t.c— ^-.  c.r.vr-r  ,"-  i'-:o  tre'-isiiy  i  t,  -i.*  V^i^. 
I  nrm,  ibtiri'.fre.  ;-,t  ~t  -.w::  i-ir:.  ■iK-.-t  to  i.'j.-:y.  ;:i^  ^i..o.-.y  of  srjti: 
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Tcuortx  of  autopsies  until  they  arc  ronRrmcd  by  some  pathologist 
mind  i»  o|>cn  with  regard  lo  the  grncial  qgntion  of  the  uniiy  uf  fA 
Nor  does  it  seem  that  (he  clinical  course  of  the  hing  diseases  due  ta  i 
inhalation  differs  cssenliallv  from  ihat  of  the  more  chronic  forms  of  iMml 
with  which  I  believe  (hem  lo  be  identical.  Dr.  Greenbow,  who  b  oacoj 
the  leading  authorities  on  the  subject,  has  insisted  (in  the  Pathobfial 
Society's  "TraMaetieti,"  vol.  Kvi,  p.  6i,  el  pamm)  on  "the  coiociMM 
of  a  cool  skin  and  a  quiet  pulse  with  nhcezy,  asthmatic  cough  and  ooftel 
muco- purulent  ex[Jectoration "  as  rendering  "the  diagnosis  from  tuberiadii 
phthisis  comparatively  easy."  And  elsewhere  he  saj-s  that  "shnrti>eaa 
breath  altnost  invariably  precedes  by  some  cootjideniblc  time  the  ^yyaami, 
of  cough,  and  (he  patient  is  ol^en  ailing  foi  many  years  before  bcutgj 
abled  from  work."  But  with  regard  lo  the  suggesiion  thai  there  is  i 
thing  distinclivc  in  the  early  dyspncca,  it  must  be  remembeml  tluil 
chilis  and  emphysema  arc  as  marked  effects  of  the  inhalatioo  of 
the  distinctive  changes  in  the  pulmonary  lisiK  with  which  alune 
now  concerned;  ihe  only  examples  of  phthisis  in  which  we  can  dped 
to  find  a  strictly  parallel  course  are,  tbciefoie,  tliose  not  very  imcaanoil 
cases  which  supervene  upon  simple  chronic  bronchitis.  Moreovtf.  it  i 
(piiic  pouiblc.  as  Selimann  has  suggested  in  a  valuable  paper  (■  dM 
"Dtuttihet  Arihiu"  for  186;,  that  when  foreign  nutitcrt  arc  i' 
in  the  lungs  in  very  large  quantities,  the  respiratory  surface 
so  much  diminished  that  anwmia  and  dyspnoea  ore  oece 
(|iicnccs. 

Tlie  materials  which  give  off  dust  that  may  enter  the  respirator 
are  of  various  kind^.     Tl)cy  may  be  classified  as  follows: 

(i^  Carbon,  from  coal,  charcoal,  soot,  or  smoke.  The  resuliiRK  > 
of  the  lungi  have  been  grouped  together  under  the  name  of  A» 
a  term  originally  prapo*cd  by  Stmtton  in  1S37.  It  ii,  bowrtet,  o(J^ 
recently  that  pathologists  in  general  have  come  fiiily  to  rvoognixe  their  WM 
relaiionx.  Av  far  Imck  as.  1813,  Pearwn,  in  the  "PMibt^fkiMi  7>Mtf 
tic>u,"  threw  out  the  suggestion  that  the  black  dtxoloratioa  of  the  lin 
and  of  the  bronchial  glands,  which  is  found  in  most  adults,  but  oof^ 
children,  consists  of  particles  of  carbon  "introduced  with  the  air  n 
breathing,"  and  originally  "derived  from  the  combustion  of  coal. 
and  other  inll.immable  roaterial-v"  Soon  alterward  a  iiroibr  opinioa  ' 
expressed  by  I.aenncc.  Then  in  1831  Dr.  Gregory,  of  Edinburgh,  1 
a  case  occurring  in  a  man  who  had  t>een  employed  in  the  coil 
Dalkeith,  in  which  both  hing^  were  throughout  of  a  nniform  Ui 
nareous  color,  and  yielded,  when  washed,  a  bl.ick  nuKer  that 
bv  Dr.  Christiion  (o  resist  the  action  of  concentrated  nitric  acuSi 
cnlorine,  and  to  ^-teld  by  dtstilUlion  products  just  like  those  whi< 
from  the  di.slillation  of  coal.  The  cone lusion  »cemed  irresistible  that' 
organs  ha<l  been  discolored  by  the  penetration  of  roul  dust  into  them  I 
without.  "  Spurious  melanosis,"  therefore,  became  geoerally  adopted  t>| 
name  for  this  condition  of  the  lungs,  which  was  undentood  to  be  < 
extreme  degree  of  the  blackening  that  occurs  more  or  1es«  in  all^tei 
Ihey  advance  in  years.  But  two  great  German  paihoIogiMs,  Hasse  is  1^ 
and  Virchow  in  1847,  each  refused  his  assent  to  the  propodttoo  that  < 
black  matter  was  derived  from  Ihe  air  inhaled  in  the  act  of  breathing. 
was  not  until  i860  that  a  case  was  reconled  by  Traubc  in  the  "th. 
Klinik."  which  linally  established  the  real  existence  of  anihracous. 
patient  was  a  man  who  for  a1>oul  twelve  years  had  t>ecn  engaged  in  ' 
and  unloading  wood  charcoal,  during  which  occupation  he  was  ca 
exposed  to  the  dust  of  it.  He  had  for  a  long  lime  been  accfnte 
expectorate  a  black  sulHtancc,  and  when  he  died  hit  lungs  were 
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be  almost  everywhere  of  a  black  color,  yielding  to  pressure  a  black,  frothy 
fluid  which  stained  the  fingers  like  thin  Indian  ink.  Both  in  the  spiia,  and 
in  the  pulmonary  tissue,  there  were  found  numerous  pieces  of  the  most 
irretfutar  forms,  witli  anfjular  poinied  procc^es.  That  these  were  fragments 
of  wood  charcoal  was  evident  not  only  from  a  comparison  of  them  with 
paTticl«sof  diarcoat  brouj^ht  directly  from  the  place  where  the  nun  had 
worked,  but  also  from  the  (act  that  some  of  them  showed  the  circular  disks 
characteristic  of  the  woody  fibresofconifcrous  trees.  And  some  had  a  red- 
dish tint  intticad  of  beinj;  quite  black  ;  thbwasdue  to  their  beinji  imperfectly 
carbonized.  A  second  similar  case  occurred  to  the  same  observer  six  years 
later.  Traube  did  not,  indeed,  himself  at  first  conclude  from  these  two 
caw  that  the  finely  granular  material  which  gives  a  black  color  to  healthy 
lungN  0.1  life  advances  is  also  inhaled  carbon,  but  in  the  meantime  the  cur- 
rem  of  opinion  l>eganta!ietsteadilv  in  that  direction.  It  wa:i  greatly  heljied 
on  by  Zenker's  diiu^overy  (to  whii-li  I  shall  presently  allude  more  fully)  that 
the  lungs  of  lho«e  who  work  with  red  oxide  of  iron  become  full  of  red 
[KiTtirles,  ocnipying  precisely  the  same  positions  as  the  black.  In  1866, 
Virchow  look  an  o])[H>Ttunity  of  recanting  hU  former  views.and  RinilflelMrh, 
in  h»  "  Handbook,"  aj|(:Tit)e«  to  anihracosis  almost  every  form  of  black  dit- 
coloration  of  the  pulmonary  tiKiie.  Modern  histology  bas,  indeed,  removed 
one  of  the  greatest  obttaclesin  the  way  of  the  acceptance  of  such  a  doctrine, 
by  showing  that  leucocytesarecujuble  of  taking  parlides  of  foreign  materials 
into  their  substance,  and  that  animal  iiicmbMim  are  [jcrme^bte  by  such 
jiartido  in  a  wuy  that  formerly  wat  hardly  suAjKcted.  In  1858,  in  desrrib- 
mg  in  the  "  £.//>(//a/yA  MfdUal  Joumat"  a  ^jiecimen  of  "miner's  lung" 
thai  liail  been  lent  to  him  from  Srotlnnd,  Virchow  had  insisted  that  the  seat 
of  the  mo.tt  abundant  deposition  of  black  matter  accorded  ill  with  the 
theory  of  a  p^ogret^ive  albiirpiion  from  the  air  passages.  Scarcely  any  of 
it,  he  «iid,  was  found  in  the  interior  of  the  pulmonary  alveoli ;  and  in  Ineir 
mils  it  lay  not  beneath  the  endothelium,  but  between  the  claMir  fibres  and 
the  connective  tissue.  Moreover,  very  much  larger  amounts  of  it  occupied 
the  intcrlobuUrand  peribronchial  fibrous  tracts ,  and  accumulated  beneath  the 
pilmonary  pleura.  Nay,  it  was  c%-en  present  in  the  costal  and  diaphragmatic 
pleura,  as  well  as  in  the  bronchial  glands.  I  may  add  that  [  once  found 
some  of  it  free  in  the  upper  and  back  part  of  the  pericardial  space,  separated 
by  the  fibrous  wall  of  the  sac  from  an  intensely  black  ^land  that  lay  just 
outside.  Recently,  however,  this  question  has  been  studied  ci|>cnmentally 
by  von  Jus,  whose  obscnations  are  recorded  in  the  "  Arch./,  i-.vi*.  Pafh»- 
legie"  for  1S76.  He  injected  cinnabar  into  the  air  passages  of  ()og«,  and 
found  that  the  particles  were  rapidly  taken  up  by  cells  which  he  l^-liercd  to 
be  altered  k-ucocyies,  so  that  five  days  later  scarcely  any  pigment  -ksa  lelt  in 
the  pulmonary  alveoli ;  within  six  hours  af^er  the  commencement  of  the 
experiment  some  of  it  reached  Che  bronchial  glands,  being  deposited  first  in 
their  cortical  layer,  but  ultimately  reaching  their  medullary  structure;  a 
gre^i  deal  of  it,  however,  remained  in  the  lungs,  bcins  accumulated  in  the 
connective  tissue,  between  the  lobules,  round  the  vessels  and  the  tubes,  and 
beneaih  the  pleura.  In  other  words,  von  Just  found  that  its  distribution 
corresponded  precisely  with  that  which  had  been  described  by  Virchow  in  the 
case  of  the  miner's  lung. 

The  phthisis  asi^ociatcd  with  anthracosis  is  attended  with  one  special 
symptom,  which  I  must  mention  in  this  place,  because  I  shall  have  no  other 
opportunity.  This  is  the  "black  spit"  which  is  often  ejected  inconsiderable 
quantities  for  a  length  of  time,  even  by  miners  who  have  entirely  ceased  to 
follow  their  occupation.  There  is  no  doubt  whatever  that  it  is  often  due 
to  the  gradual  disintegration  of  the  blackened  and  infiltraled  pom  of  the 
luogs,  or  comes  from  vomioe  Buch  as  are  sometimes  found  after  death  to  be 
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foil  of  a  block  liquid.  Thm,  Dr.  Gneal 
Society,  in  18691  ^^^  '""K*  "'  "  t=ollier  who,  a 
uiddcDiy  siat  up  a  considcnble  ([iLintity  of  m 
paini,  and  continued  doing  xo  to  the  aniotin 
until  he  died  ;  in  the  right  lung  there  vr»  a,  h 
ing  a  quantity  of  black,  pulpy  dibrU.  But  tb 
shott'S  that  the  sputa  D>ay  contain  mttch  black 
leaon  of  the  piilmonary  tttstie  beyond  the  an^ 

right  in  insisting  on  the  detection  of  frr 

proof  ihAi  ulccniiion  ingoing  on. 

(a)  OxiJt  ^  Iron. — ^In  1864,  in  discu 
Krietireich  asked  the  question  why,  if  the  :  _ 
of  coal  miners  were  due  to  inh.ilcd  catbonT 
quanicit  i^hould  not  have  the  corresponding  0 
which  thcf  were  i-x|xncd  ?  Now,  il  happentKJ 
time  in  hi»  )>ossc!ision  the  lungsof  a  woman  « 
her  dmih,  been  engaged  in  making  the  little  | 
it  laid.  The  paper  ha;i  to  be  colored  ted  « 
rubbeil  in  by  means  of  a  piece  of  fell.  The  C 
and  (lie  wocnan's  lungs  were  found,  aiter  her 
bright,  brick-red  color,  so  that  their  cut  surfi 
been  daubed  over  with  red  paint.  The  m\ct 
ule*  of  oxide  of  iron  were  present  in  all  part 
pleura,  in  the  interlobular  fibFoiK  septa,  in  thii 
walls  of  the  atvcoli,  and  even  in  cells  occopyii 
ticth  volume  of  the  "  Pathohptal  Traiuaih 
ing  of  a  thin  section  of  this  lung,  taken  froni 
of  Dr.  WiLwn  Pox ;  the  tint  is,  however,  far 
that  represented  in  Zenker's  drawings  publidn 
two  years  before.  Zenker  proptMcd  to  x 
(#i^/»uc=  iron).  In  1874,  Merkel,  in  Ziem 
to  refer  to  seven  other  cases,  one  of  which  00 
the  red  oxide  of  iron  for  poliiliing  glass.  I 
stances  in  which  the  lun^s  irere  blackened  by  tl 
in  uhtch  they  owed  a  black  color  to  ilie  j>hoii 
difficulty  in  detecting  (he  presence  of  iron  ii 
action  of  hydrochloric  acid  and  fcrrocyanide  < 

(3)  Qiiartt,  SandsfpHt,  or  C/it>'.— That  wofll 
ihcm  to  the  dust  of  siliceous  or  argillaceous  n 
of  phthisis  has  long  been  known.  Very  full  i 
excesMvc  mortality  from  this  caufc  in  certain 
tained  in  a  paper  by  Dr.  Grccnhow  in  Mr.  Simc 
Council,"  published  in  1S61.  Merkel  lus  n 
resulting  lung  affection  ChalUetit  [x^^*^  —  K' 
in  the  pulmonary  ii»ue  seems  to  have  been  Ac 
Pcacix-k  and  by  Dr.  Grccnhow.  Kussmaul,  bi 
vol.  ii  of  the  "Deultfhes  Ankiv  ")  that  this  su 
leas  qtantily  in  the  lungs  of  all  persons  (tbot 
having  doubtless  been  derived  from  the  dust  1 
up  by  the  wind.  In  a  railway-signal  man,  stat 
Meinel  found  that  silica  actually  formed  as  1 
ash  of  (he  lungs  after  incineration ;  even  in 
phthisis,  and  whose  lungs  were  analysed  by  Ii 
greater  ilian  14.7  per  cent,  of  the  a^i.  Unde 
of  silica  may  be  seen  as  bright  bodies  of  roitn 
the  classes  of  workmen  who  sulTcr  from  '*~' 
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Shcfidd, 


icacfirdi 


-pebfc- 


nbdividsd  id  Ac  ^mSBi  poMUc  ffi%f#t  ^  bit 
of  thcworicbc  Midk  paiMiHar  fiMkcn^fi^ 
books,  the  KMk  JiiiLCi  bai  Kik:  «  kafe  mh 

faRjr ;  voy  few  tomw  ikc  a^  of  fafty  widioM  m 
pdaoaary  lyHWMK.    A  •dim  of 
d>r 


TW  aadai,as»  «cll 


ortht«tepcw^of  fiA 
bcrof  the  aea  die  pr»- 

■ofv  DcCvcvn  ihutj  attd 
■erne  miee  or  Igb  fron 

■hu  9  CenBcd 

encc  ts'tlMt  to  ««  griadiog  ite  wfaed.  at  it  motwo^  £fs  tus  «atcr  aod 
dcpoats  a  lH|e  put  of  dxdHi  «Mdi«mld  otherw  fae  be  earned  aao  tbe 
lir.  Boleven  sec  grnden aic  freaily  e\pned  todBt  m  "hacking"  tbeir 
Rtndtfoocs.  vfcicb  gmaaUy  lot  to  be  done  erery  day  or  even  oftener. 
Another  daafenxB  ocEafoCioa  a  peatWhcu  csttnf.  iVmeii,  afaui,  are 
eueedingljr  a^  to  be  atticted  with  phthin;  *■  flu  preoen  "  soCer  nore 
than  "hoUow  fmaea;"  bat  die  aoot  off  of  ail  u«  "cfaiaa  tamta," 
itt  is  to  rah  off  the  toote  Atat  powder  fron  the  china  «i^ 


aaadpaper,  after  it  hea  been  faahed. 

(4)  CMm  «■/  Aax.-~AaMa«  oocsnaiiaH 
cocaceo  ib  Ihea  10  lajuif  boai  the  ahottim  ol 


wfckfa  expoae  the  pontti 
I  of  Mfecable  natien  aav  be 
cyeciaily  wetianed  ihe  ar^ag  of  cotton,  aad  the  harkHwf  asd  carding 
of  flax.  I  do  sot  kaov  that  digwtaH  of  theae  maMriab  lave  ever  been 
detected  in  tbe  pnhnnwaiy  time  alter  dctffa.  Bat  it  t*  an  tutetating 
fiKt  ihu  in  m  MCB  who  mai  beta  myigfd  in  the  meamUctxwe  of  lotncco, 
Zenker  a  md  to  haw  tanod  "  brown  qnts  in  the  bnp  and  in  the  broochtal 
^ands.  eridotdj  doe  to  the  depowtioo  of  powdend  tobncro." 

Gtmtrmt  AetHtm  if  ^£JM0g7-—lt  n  desr.  tbes.  that  foreign  paitida  of 
variona  kiaw  ^*f  find  tfaetr  way  into  the  bags,  may  be  dqucitcd  in  the 
pnlnooary  tiame,  and  may  either  remain  thcve  or  be  uiiimaicly  tnnsportnl 
to  tbe  tiroochial  gbada.  Bol  it  by  no  mcnns  foUo«^  e  a  maiicr  of  coone, 
that  ibeir  prcaesce  mwt  be  injviooL  lodced.  siace  ihc  trae  oaturv  of 
the  bUck  material  fboad  in  the  hngt,  whether  in  hrilrh  or  tn  disease,  has 
of  Uie  ton  btcome  otaMiahed,  tnaeasing  doahts  have  been  otftfesscd 
at  lo  wbetber  it  can  ha^  be  regarded  as  tbe  cause  of  infliamatory  or 
dcttmctire  chx&ges.  In  Tranbe's  first  case,  refcnrd  to  at  p.  99S,  there  was 
not  tbe  tUghtcat  ixacc  of  any  newlyflovmcd  connective  tianc  imt  of  indoa- 
lioQ  of  lae  ■obmaacc  of  the  mgi ;  the  fattent'i  qmpWma  wttc  prob- 
aliljr  doc  to  chronic  pericardilia,  aocompanicd  by  doable  pfcutiqf,  which 
seemed  to  have  b^m  three  moniha  and  a  half  before  his  admiareoa  into 
ihe  hoapital  and  taut  moatba  and  a  half  before  hb  death.  It  is  irne  ihat 
Ihn  JMtance  doea  not  prove  that  in  other  ptnooa  irritalioa  of  the  [mI- 
monary  linw  cannot  be  set  op  even  by  wood  charcoal,  ftill  lem  that  soch  a 
tetaU  may  not  be  canard  by  lArticles  of  coal  or  of  lampblack,  impregnated 
B>  ihey  nay  be  with  variooa  chemical  prodoctK.  But  the  rxpcnvtKc  of 
German  obieTvcn  scetat  lo  be  stroogly  adrcrte  to  «uch  a  comrlosion.  Sdi- 
RUna,  of  Zankeroda.  near  Dresdea,  asterts  positivelv  in  vol.  ii  of  the 
"  Drmtttlut  Artkh,"  that  aomng  the  coal  mioen  of  that  district  there  is 
ger>erallf  00  overgrowth  of  connective  tissue  vihatcvtr,  om  in  lunp  full 
of  black  depoats,  and  that  the  fomuiiun  of  cavities  is  of  %'Cty  nre 
occurrence.  As  for  {>uimooary  tuberculosis,  he  thinks  thai  the  latula- 
tioo  of  carbon  b  acioally  aDtagooistic  to  its  devdopoKiit— gjt  opinion  which 
appears  to  be  shared  also  bv  Uerkel. 

If,  therefore,  Bnglish  miners  are  greatly  more  liaUe  to  destmctive  dia- 
ca*c  of  the  lings,  the  explanation  is,  in  all  probabttit;.  thai  ihr  sallcTies  in 
which  ihcy  work  arc  so  oneo  badly  veniiUied ;  the  real  cau»c  of  Uieir  being 
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attacked  with  phihbiH  is  not  that  the  air  wNII 
diui  or  smoke,  hut  that  it  is  rendered  impure 
cxactl]'  as  in  crnvnled  workshops  or  slce^ting 
reiioii,  Mr.  Simon  drew  sjiecial  attention  to  t1 
of  Durham  and  Northumberland  diflTer  from  I 
any  Important  exceis  of  piilmonary  or  othei 
for  this  ti  the  good  ventilation  of  the  mines  in 
still  disposed  (o  think  that  this  0]>craicd  rtuii 
and  powder  smoke  which  would  oihen>'i»C  be 
great  hcnt  to  which  miners  arc  exfKXted  is  il 
ant  factor  in  the  a:tiologv  of  the  limg  diiteiM 

On  the  other  liand,  there  seems  to  be  nj 
pulmonaiy  tiisiie  b  an  nImoNt  neccsiary  re 
other  kind*  of  foreijin  [urticles  into  the  lungs 
of  sidert»i.s  fibrolic  change*  were  never  wanti 
died  of  some  independent  disease.  And  at 
and  other  closies  of  workmen  expoted  to  i' 
finely  jiiiwilered  clay,  the  prevalence  of  f 
accounted  fnr  in  any  other  way.  Merkcl  n 
which  he  ever  had  of  examining  n  grinder's  1 
aged  sixteen,  who  vx*  killed  accidenlally  afte 
four  and  a  half  years,  and  who  was  said  to 
health.  His  limgs  already  contained  stnall,  t 
of  a  t'in's  head,  as  well  as  minute  panicles  of 

Whatever  may  be  the  nature  of  the  irrit 
changes  in  the  lungs,  the  mnliing  affection  b| 
charai  tcrs.  Tliis  was  strongly  insisted  on  b^ 
1870,  he  succemively  shoved  at  ihe  Pathologic 
of  :i  collier,  a  cop[icr  miner,  a  nuor  grind 
8  flax  dresser,  and  a  pcail-shcll  cutter.  A 
the  lungs  may  be  almost,  if  not  quite,  xs  I 
alTcction  was  set  tip  by  sand  or  clay 
explanation  is  doubtless  that  there  has  1 
by  interfering  with  the  natural  ciliary  act 
membrane,  causes  the  particles  of  carbon 
greater  or  I«s  amount  arc  inhaled  by  every  01 
pulmonary  tissue  in  excessive  quantity  tnstea 
into  the  trachea.  Bui,  further,  when  any 
«  lung,  the  affected  parts  arc  very  apt  to  bi 
than  Ihe  rest  of  the  organ.  One  of  the  poili 
when  he  upheld  the  view  that  tlie  discoli 
derived  from  altered  hxmatin,  n-as  tlial  even  i 
phthisis  was  sometimes  attended  with  a  bta 
their  age  could  only  be  regarded  as  altogctl 
mmisof  von  Jus.  referred  to  at  p.  999,  enal 
why  the  foreign  material  should  accumubte 
and  even  in  Jibroid  tubercles  of  a  discaan 


cr.       n 

1  iittiP 


s*u 


connectivc-tiffiuc  tracts  of  the  healthy  org. 

The  complete  identity  of  the  pulmc 
different  classi-s  of  operatives  arc  liable, 
common  paiholoeical  proces  is  conremed  >D 
right  in  maintainmj^  that  the  ^Ihisis  of  ccAM 
xnti-hygicnic  conditions  tlie  whole  (|ucsiion 
chronic  or  libiotd  phthisis  in  gencr.U,  trh 
already.  But  there  is  one  other  argument,  1 
insist,  because  I  think  it  has  generally 
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ike  Dr.  Grwnhovr,  have  asserted  that  the  Inng  diwases  of  those  who 

m  factoriw  or  in  mines  arc  often  merely  due  lo  a  chronic  interstilia) 

pneumonia,  and  should  be  sharply  di&iinguiHhed  from  those  in  which 
tuberculosis  plays  an  essential  part.  It  is  thai  since  the  irritants  which 
excite  these  several  diseases  act  upon  all  parts  of  the  lungs  a3ike,  the 
reiultiiig  lesions  must  necessarily  be  dilTuaed  uniformly  over  all  poiU  of 
them  unless  stmie  other  factor  is  involved  in  their  xtiology  besides  the 
mere  irritation.  In  reality  they  attack  one  lung  before  the  other  in  most 
CAMS,  and  they  almost  invariably  begin  in  the  upper  lobe,  and  spread 
ffradiially  downward  through  the  organ  toward  its  base.  I  have  repeatedly 
had  occasion  to  point  out  that  such  a  course  is  almost  constamly  taken  by 
all  tubercular  affections  of  the  lungs,  indications  of  it  bcirtg  ap|urcnt  even 
in  many  examples  of  miliary  tuberculosis. 

fi.  Coid  and  Wei. — N'u  idea  is  more  firtnly  rooted  in  the  pul>lic  mind  than 
that  consumption  is  often  the  result  of  accidental  causes,  sndi  as  gelling 
chilled  by  remaining  in  wet  clothes  or  by  exposure  to  a  draught  when 
heated  in  dancing,  and  generally  that  there  is  danger,  especially  in  ihode 
who  are  herediuirily  predis[JOied  to  the  disease,  lest  it  slioutil  supervene 
upon  a  cold,  or  a  succession  of  colds,  if  due  care  be  not  taken.  But  the 
weight  of  medical  ojiinion  has  in  our  day  (ended  strongly  tow.trd  the  rejec- 
tion of  all  surh  notions.  The  only  statistical  facts  that  I  know  of  which  are 
in  favor  uf  the  pupular  view  are  those  given  by  Dr.  Theodore  Williams  in 
■vol.  liv  of  the  ".\frii..Chir.  Traiuattiffiu."  Out  of  looo  ca.ies  of  phthisis  he 
found  that  no  fewer  than  "  140  h:id  originated  in,  or  been  clixely  preceded 
by,  pleurisy  and  pleuro- pneumonia,  and  118  by  bronchitis  :"  hut  it  dues  nut 
appear  prol<alite  that  ihls  tabtilalion  can  have  gcuerdly  reited  on  any 
higher  foimdatimi  than  the  unsupported  a-tscrtions  of  the  patients  them- 
5eU'c%,  who  doubtless  consulted  him  or  his  father.  Dr.  C.  J.  1).  William*,  at 
variable  periods  after  the  commencement  of  Ihcir  illness,  and  often  when  a 
cuniidt-rabic  time  had  elapsed. 

The  considerations  which  led  the  older  pathologists  to  reject  the  idea 
that  phthisis  could  ariw  out  of  a  common  catarrh  were,  I  thinic,  in  the 
main  tdcniieal  with  those  whi<;h  induced  them  to  regard  as  necessarily 
non- tubercular  the  cases  due  to  dust  inhnbtion.  And  such  iheoretical 
opinions  were  indefinitely  strengthened  by  the  practical  obser^alion  that 
many  persons,  even  of  delicate  a<)icc(,  suffer  for  years  from  an  extreme 
liability  to  bronchial  attacks  without  ever  becoming  consumptive.  Indeed, 
Rokitansky  actually  declared  that  pulmonary  cmphy%ma  and  dilatation  of 
the  bronchial  tiilies,  if  carried  to  a  sufficient  extent  to  cause  veno^iiy  of  the 
blood  and  ryano'is.  alTord  exemption  from  the  liability  to  pulmonary  tuber- 
culosis. But  I  have  certainly  met  with  several  striking  exceptions  to  such  a 
nile.  In  1864,  for  example,  a  girl  of  seventeen  was  admitted  into  Guy's 
K0spit.1l  with  extreme  dyspnoea  and  drojwy.  and  with  clubbing  of  thclingen 
and  loev.  The  bronchial  tubes  were  found  widened  out  into  great  sinaoui 
posuges.  so  ih.tt  the  cut  surfaces  of  the  lungs  showed  hollow  tinres  as 
extensive  as  the  remains  of  the  pulmonary  tiaue.  Vet  there  were  scattered 
yellow  tubercles,  csi>ecially  in  the  left  lung,  spreading  from  the  ajx-x  down- 
ward. In  1874.  a  wonun,  aged  thirty,  came  in,  who  said  that  she  had 
long  been  more  or  less  subject  lo  cough,  which  for  nine  months  past  had 
become  continuous.  There  wss  extreme  emphysema  of  the  bases  and 
anterior  parts  of  the  lungs,  and  the  tubes  contained  a  large  quantity  of  pus ; 
but  both  lungs  also  showed  scattered  gray  tubercles  and  patches  of  Irani- 
lucent  gray  consobdaiion,  with  points  of  caseation  breaking  down  here  and 
there  mto  cavities.  I  should  have  no  difficulty  in  ciitng  a  good  many  other 
similar  cases  from  my  note  books  were  it  worth  while.  Another  fart  which 
indicates  that  catarrh  is  apt  lo  lead  to  the  development  of  phthisis  is  the 
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frequency  with  which,  in  children,  pulmo 
cough  or  mculet.  There  is,  of  courx,  ihe 
iskitown.  siirciulit  from  the  larger  lubes  into 
or  pcrhjpK  cowurd  the  bases  of  the  lurif^s  i 
have  no  proof  whatever  of  the  possible  occum 
of— a  calarrh  localized  at  onv  ot  buth  of  thi 
with  those  who  think  tlial  lite  adopiion  of  wcl 
cscvpt  for  thv  jHirjitMe  of  covering  a  doubt  a 
to  wiit-cher  thcte  Uanylhing  the  matter  with  tS 
the  mind  of  iho  patient  and  itiducing  him  t 
being  di.imayed.  But  on  l)ie  view  which  I 
with  regaid  to  tubercutmii — that  it  is  a  moi 
proccs  whii  h  i.t  especially  apt  to  aiiie  at  tl 
lUorbid  tendency  inherent  in  those  parts  of  th 
ia  the  supposiiiun  that  irritation  of  the  who 
cold  luay  let  up  phthisis  there,  while  failinff 
ebewhere.  I  have  met  with  more  than  one  in 
amieared  to  bediiflinctlyiraccablelu  residei 
the  patient  havtiijj  been  quite  well  up  to  th 

It  IK  tme  that  raution  it  retjnired 
patients  ihcmsctvei  with  regard  to  the  origi 
young  man  died  of  phthisic  in  Guy'x  Hoi^' 
to  hirk  having  slept  with  his  window  open  one 
admitted,  however,  that  nine  months  prcvtoui 
with  a  cough.  At  the  aulopty,  l>«ides  a  rcr 
charuclci,  there  were  found  at  the  left  apex 
tubcrcloand  cavities.  This,  therirfoie,  couk 
by  cxputure  to  <  old. 

Stri/.—U  is,  I  think,  in  no  other  way  thai 
attacks  of  slight  bronchial  and  pulmonar)'  cs 
follow  rcsidrnci;  in  dampsilujiiuns,  that  we  can 
observations  which  have  recently  been  made  i 
u»7  upon  the  frcqucDcy  of  phthisic.  In  1861, 
occasion,  in  addressing  the  Massachusetts  Met 
a  mass  of  evidence  which  led  him  10  bclict'c  til 
instead  of  being  equally  dirTused  through  all  p 
such  places  as  arc  situated  upon  a  damp  soil,  m 
Udry.  Thiscvidcncc  consisted  chiefly  of  an  ai 
men  living  in  183  townships  10  inquiries  Mt 
in  their  practice,  and  as  to  ilic  moisture  or  dr 
includes  some  striking  inslaoccs  in  which  pbt. 
sion  a  number  of  persons  livmg  in  ccrtli 
meadows,  or  placed  by  the  side  of  a  mill  poiHf 

Far  more  conclusive,  because  leslmg  upoi 
is  a  body  of  facts  which  were  collected  by  C 
1865  and  1S6;  in  England,  and  published  in 
reports  to  the  Privy  Council.  The  inquiry 
lion,  made  for  the  purpose  of  asceitaining  th< 
had  Itecn  carried  out  in  Iwcnly-fivc  towns,  CO 
tion  of  606. 1 86  persons.  It  was  found  that  in 
a  great  diminution  in  the  general  death  tai 
cntcrir  fever  had  become  much  less,  cspeciall; 
stitutcd  for  a  bad  water  supply,  and  where  1 
place  of  cesspools  or  middens.  But  in  other 
the  number  of  cases  of  phihtits  ilui  the  goo 
menu  a]>pcared  to  be  manilcstcd  ;  and  the 
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vith  this  result  was  round  to  h&vr  been  a  drying  of  the  ground  by  drainage 
\o(  Ihc  subsoil.  Tlw  following  tnbk' shows  [he  ainouni  of  change  in  the 
'  phthisis  death  late  in  tvfcnty-four  of  Ibc  towns  visited  by  Dr.  Buchanan  :— 


Ton. 


SalUbiny.  ,.„.„„ 

Ely 

K-Bby 

Bsnburjr. 

Worthing 

AUocUiicld... 

Lcic«Mcr 

Ncwpon 

CIieli«nbmi_.. 

Britlol- 

Dova 

Warwick 

Croydon 

Cwdlff. 

Mcnhyr 

Strat(bnl_._„. 

Pcnunoc 

Hrjnmawr 

Mor|>cth 

Chcliiuford 

Peiitiih 

Aihby 

Citlidc 

AbiwUk.. 


Hi 

k 

30.4 


Dc^ret  of  cbiDH  in  dotb  rfele 


tn  loul 


—*9  pc- 
— 47^*- 
—43  P.t- 
-41  p.c. 
— 36(ve. 

— 3>P*- 

—31  p.e. 
—3*  p.c. 
— j6  p.c. 
— 33  p.c. 
— ao  p.c. 
—19  p.c. 
—17  p.c. 
—1;  p.c. 
—11  p.c. 

—  1  p.c. 

—  SP-t. 

+  6  P  c- 

—  Sp.c 

o 

—  S  pe- 
+  I9P.C 
+iop.c 
+ao  p-c. 


In  fcnila  be- 
men  I J  ud  tt< 


-Jjp*. 

— iSpuC 

—18  p.& 

—  lOpuC 

? 

—II  p^ 

—  4P.«- 
o 

—  8  p,c. 
+ia  p.c 
+  iip.c. 
+«T  P-e. 
— iop.c 
+11  p.c. 
•i-36p.c. 


InAueiK*  cf  tcngs  wmIs  mi 

lubKll, 


Much  drying. 

Much  ilryiiifr. 

Some  drj-ing. 

Much  ilijinj. 

Some  •Ir}iii|{. 

Miicli  drying 

Drying. 

Loctl  drying. 

Some  drying. 

Some  drying. 

Local  drying, 

Some  di>'ing. 

Much  drying. 

Much  drying. 

Some  recent  drying. 

Some  local  drying. 

No  change. 

No  nuubk  change. 

No  changt. 

Stigbl  drying. 

No  chungv. 

t>Om«  drying. 

Drying  (with  local  d«ft<t*). 

No  drying, 


It  \%,  perhaps,  worth  while  to  give  some  details  as  10  one  or  two  of  these 
towns,  as  the  full  Mgnilicance  of  the  change  that  haa  been  cITcctcd  in  them 
hy  drainage  works  ran  hardly  be  appreciated  oihcrwUc. 

In  185 1 ,  Mr.  Ramsiell  had  reported  of  Salisbury'  as  follows :  "  Niiinerous 
Mreaim  of  water,  uii>])lied  by  the  Avon,  run  through  roost  of  the  Mreets.  ,  . 
The  soil  is  a  porouH  gravel,  containing  every wherea  great  deal  of  water,  which 
rites  to  within  a  short  dixtame  of  the  surface.  There  huve  been  vrvcral 
instances  of  the  cathedral  being  Duoiled  by  the  water  of  the  subsoil.  The 
foundations  uf  the  houses  arc  almost  without  exception  damp."  .  ,  "The 
drainage  tptem  of  the  jirinripal  pan  of  the  town  is  formed  by  the  open 
channels  which  run  along  the  footpath  at  the  side  of  the  street,  and  the 
house  dniint  open  into  them  from  both  sides.  The  fall  of  the«e  drains  is 
necessarily  very  small,  they  are  frequently  in  their  whole  length  below  the 
level  of  the  water  in  the  open  channel,  and  consequently,  so  lar  from  being 
able  to  eject  their  contents  into  the  common  channel,  they  are  in  Mich  cases 
generally  filled  with  water  from  the  channel."  The  water  supi>ly  is  from 
welb  "  dug  about  eight  or  ten  feet  deep,  the  water  rising  to  within  three  or 
four  feel  ot  the  turface."  In  1S53  sanitary  n-orks  were  commenced  in  Salis- 
bury, and  they  were  completed  m  1853.  The  drainage  consiii.i  of  brick 
main.s  and  of  glazed  earthenware  pi[n3  opening  into  them.  The  mains 
have  lioors  of  hollow  stoneware  pieces  laid  without  cement,  and  at  the  »dcs 
of  the  pipes  are  pUccd  drain  tiles.  These  arrangements  are  for  the  purpose 
of  carrying  off  the  subsoil  water,  of  which  there  is  constantly  a  rapid  flow 
*  Phthiiii  and  oOicr  lunj;  ditcatci  together  vtn  t)r«Tiou>ly  59 >j  p.  c.  Redaclloo  of  litis 
me  t*  what  i«  above  given  lor  Croydon.     [Nlnih  Kcpon,  1356,  ji.  48.} 
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through  (he  maint.     In  1865  Dr.  Buchnnui  wriiaas  follom:  "Tbci 
is  now  dry,  aD\l  cellan  of  conuderable  depth  cnn  now  Iw  nude  in 
pam  of  the  town  which  do  not  become  flooded  at  any  tunc.     Un  aa  : 
the  subsoil  water  ha»  been  lowered  four  01  five  feel  all  over  the  city, 
cathedral  has  never  been  (louded  «ince  the  drainage  works."  As  b  : 
the  table,  ihc  annual  death  ratf  from  ]>hthi«H  fell  in  Salisbury  frot» 
per  10,000  in  1844-1853  to  13^  per  10,000  in  1857-1S64. 

Of  another  t<.>wn,  Banbury,  Mr.  Rammcll  had  reported  in  iSjo  ml 
following  lemiK :  "  The  drains  are  not  all  at  a  »ul1ici<.-nt  depth  to  dtiia  1 
cellars  of  the  houses.  In  the  [irincipal  streets  of  the  town  water  b  niirll 
from  the  cellars  into  the  drain  by  buckets,  and  creates  a  ouisaiH'e."  Sniyn 
operations  were  begun  there  in  1854.  The  sewerage  was  done  un  s  taUfap 
syMem.  Mo^t  of  the  vcwen  hare  a  good  &I1,  and  arc  laid  sctcn  to  ten  U 
mIow  the  surface.  "At  )ire%ent,"  styt  Dr.  Bochanan,  wriiiD);  in  1865,  "M 
sewers  and  drains  all  act  rthcienlly.      .  Many  of  the  welk  oftK  tuaij 

httvc  been  dried  bythctcwer).     .     .     The  lewage  discharged  into  the  riiB 
after  10  p.  u.  is  little  more  than  water  from  the  tprings."     As  appcsr*  biM 
the  table,  the  phthisis  death  rate  for   10,000  hu  declined  (roin  a<~ 
1845-1853  to  15I in  1857-1864. 

It  must,  of  couTse,  be  understood  that  drying  of  the  subsoil  b  aot 
only  improvement  that  has  been  made  in  these  towns.  Excreta  have  at  tlM 
same  time  been  carried  off  from  the  homes  a  good  water  supply  huoftn 
been  provided,  and  overcrowding  has  been  dimmi-ihcd.  Now,  a>  ve^it 
filtb  removal,  it  docs  not  seem  that  this  has  acted  to  reduce  the  (•htbidi 
desth  rate.  I>r.  B«ichanan  placed  the  several  towns  in  another  Iiw,  accordt 
to  amount  of  decrease  in  the  mortality  from  enteric  fever,  and  the  1 
which  ihcy  stand  in  the  phthisis  li^t  is  by  no  means  the  same  a»  that : 
fever  list,  which  appears  to  be  more  aflected  by  removal  of  (illh  than  bj  1 
thing  else.  Many  of  the  towns  at  the  bottom  of  the  phihi^islist, 
Atnwick  and  Bryninawr,  have  made  very  good  arrangenwnta  for  the  < 
away  of  excreta.  And,  on  the  same  hand,  Wonhtng  and  Rugby, 
which  stand  high  in  the  phthisis  Ibt,  are  very  tow  in  the  fever  liu. 
coses  in  which  sanitary  works  h^vc  &iled  to  reduce  the  death  rate  Itoni  1 
jBumption  ore  chiefly  those  in  which  Ihc  soil  previously  contaiiKd 
water  (as  at  Pcnaance  and  Brynmawr),  and  thoie  m  which  the  deep  1' 
was  elrected  by  impervious  pipes  laid  down  in  compact  chuiDC 
Penrith  and  Alnwick)  so  that  no  extensive  drainage  would 
through  or  at  the  side  of  them. 

The  importance  of  these  observations  appeared  to  Xtc  10  great 
1867,  Dr.  Buchanan  was  directed  by  the  Privy  Council  to  nuke  a  1 
investigation  in  the  three  soulheaslcm  counties,  Surrey,  Kent,  audi 
for  the  purpose  of  determining  whether  any  rdatioo  could  be  traced  T 
the  prevalence  of  consumption  and  the  state  of  the  »o>i  a*  rcfordi  1 
These  three  counties  were  chown  because  they  were  the  only  odcs  < 
the  Geolojjkal  Sutvey  had  then  minutely  mapped  out  ilic  loriace  |, 
but  ng  other  part  of  England  could  have  been  better  adapted  to  the  [ 
on  account  of  ihe  great  varieties  of  soil  which  are  to  be  found  there,' . 
IhecomparativealiaciKvof  differences  other  than  of  toil*  bctwxott  thcj 
dbtricts. 

The  fint  point  was  to  xtcertain  lite  extent  to  which  fdithiala 
diflierenl  parts  of  the  three  counties,     llie  ba»it  for  thi*  part  u(  the  1 
was  afforded  by  the  Registrar  General's  Keiums.     Of  courw,  tbejri 
pretend  to  exact  pathological  accuracy.   But,  (eciog  that  in  eacb 
district  the  certificates  are  furnished  by  aeverol  medical  men.  it  t 
that   any  serious  error  can  result  frotD    their   being  uxd  [ur  the 
of  comparing  the  death  rate  from  so  common  a  dnease  a>  1 
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Bne  dtsirict  with  Ihat  in  another.    Moreover,  if  cases  of  phthisis  are  wrongly 
Btumed  under  any  other  head,  it  mu^t  be  geacTally  under  that  of  btonchitia 
'or  of  some  other  hing  disease.     Dr.  Buchanan,  therefore,  look  pains  to  con- 
sider the  mortality  from  lung  diseases  in  general,  as  well  as  that  from 
phthbiSf  before  he  drew  his  conclusions. 

Corrections  had  to  be  made  in  the  rettirm  for  certain  districts  on  account 
of  the  proence  of  camps  or  dockyards,  causing  the  pupuUtion  to  haw  a 
large  eKcess  of  males  in  thcprimL-  of  life;  in  others  the  returns  were  vitiated 
by  their  con tAining  hospitals  or  asylums;  in  others, again,  by  tlicir  being  re- 
sorts for  invalid  vUitors;  eight  districts  were  set  aside  as  biing  subject  lo  dis- 
turbing influences  which  rendered  their  true  phthisis  de-ith  rate  uncertain. 
There  were  left  fifty  other  districts  which  it  was  believed  could  be  tairly  com- 
pared with  one  another. 

lo  instituting  this  comparison.  Dr.  Buchanan  first  classified  the  several 
dbtricts  as  having  mainly  soils  ftermmiU  by  moisture,  or  soils  of  such  a  char- 
acter that  water  is  unable  to  escape  from  them,  so  that  they  might  be  called 
rtlentive.  He  then  massed  together  the  fifty  districts  into  ^ve  groups  of  ten 
each,  according  to  the  greater  or  less  prevalence  of  phthisis  in  them,  and  in 
this  way  he  obtained  the  following  table : — 


* 
'                         Grouf4  of  Diitricti. 

Prapontsa  of  popolailoa  (pn  »•»)  rwldlaf  on 

I.  p«iviMtt  Son*. 

•.  Il((»iln  Solli. 

IS 

795 
T9a 
643 

35S 

This  tabulation,  however,  is  not  only  open  to  arithmetical  objections,  but 
is  also  vitiated  by  certain  geological  considerations.  It  is  obvioi^  that  where 
the  soil  is  pervious,  its  being  moist  or  dry  must  depend  entirely  upon  whether 
the  water  which  reaches  it  and  sinks  into  it  can  esca|)e  through  it  or  from 
beneath  it.  It  is  no  advantage  for  a  place  to  be  situaifd  on  gravel  if  the  sub- 
soil water  cannot  get  away.  Rougnly  one  may  «ayilut  such  a  district  will 
be  dry  in  proportion  as  It  Uti  high  in  relation  to  the  jilaccs  round  it,  itamf  in 
proportion  as  it  lies  lem.     On  the  other  hand,  among  impervious  soils,  the 

auestion  of  diyncfs  or  moislLire  is  almost  entirely  one  of  the  imlination  of 
ic  stir/iiee.     Even  among  clays  there  is  a  great  difference  as  regards  damp- 
ness, according  to  ihcy/n/ or  j/o/i'«y  diaraclerof  the  ground. 

A  more  exact  com|>ari6on  between  retentive  and  pervious  soils  in  regard 
to  the  prevalence  of  phthisis  is  afforded  by  a  limited  area,  the  Wcjldcn, 
which  in  part  is  formed  by  the  Weald  clay,  in  part  by  the  Hastings  bedsof 
alternate  sands  and  clays.  There  are,  indeed,  no  districts  wholly  of  sand  to 
contrast  with  others  wholly  of  clay ;  but  there  are  great  dilTerences  in  the 
proportion  of  the  two  soils  in  different  districts.  flow  closely  these  differ- 
ences correspond  with  differences  in  the  phthisis  death  rale  appears  from  the 
following  table. 

The  disincts  are  arranged  in  order  of  phthisis  death  rale,  thow  being 
placed  hinhtst  in  which  the  death  rate  is  least.  Where  thcR-  arc  gravels  over 
the  Weald  clay  the  figure  is  divided  betweea  the  last  two  columns,  it  being 
presumed  that  they  occupy  an  intermediate  position. 


Still  more  striking,  perhapa,  an  certain  coin|ttrboot  which  can  be  i 
between  particabrscu  of  districts  which  diflfer  in  the  manner  m|g 
the  Ixsl  parajpvph  but  one ;  if  ftrviaut.  in  being  high  tfing  or  Um  t 
speclivety ;  if  impervious,  in  being  ilefing  or  fiat. 

I.  Ks  between  high-lying inAhtthlytng  ftrt'imt  vi\\%,  9.  contnst  iiaCiMdhl 
by  dtstricis  Tonned  by  the  chnlk.  Noaoilb  drier  th^  chalk  wbca  ttkii 
a  Ihir  clcvAti^n ;  at  its  higher  pirts  there  ere  no  iireami,  water  csbsol  \» 
reached  by  ordinary  wells,  and  the  people  can  only  obtain  a  watcttopplj 
from  less  elevated  ground.  In  man v  district*,  however,  the  bulk  of  the  |^ 
ulatioR  who  lire  on  chalk  occupy  vajlen  with  the  water  line  in  the  dialk  aoi 
very  far  below  their  houMs ;  and  in  trie  south  of  Simei  a  still  gt 
gree  of  wctne»  ik  reached,  for  a  large  pan  of  this  area  reckoned  a<i 
a  fiat  plain  on  the  sen  level,  covered  by  gravel,  with  the  dip  of  il 
here  and  there  inland.  Accordingly,  wc  6nd  the  phthisis  d«aih  rstc  ] 
North  Aylcsford  and  Dover  (both  of  which  lie  high)  to  be  1S9 
296  respectively,  while  those  for  Worthing,  Lewes,  and  WatbtMmc 
which  lie  low)  are  419,  416.  and  49S.  In  general.  Or.  Buchanaa  . 
connection  t>cin-een  a  low  death  rate  from  phthisis  and  etevatloo  of  I 
area  is  not  to  be  mUtaken. 

So,  again,  with  regard  to  the  population  living  inainly  on  ihe 
Greenland,  there  v.  »  ^rest  contrast  l>ctweea  a  toutbeTn  timet  nf  this 
tion  which  lies  low  and  ihe  hills  which  arc  made  u])  of  it  ehewherv. 
cDrrc<ix>nding  diFTerencc  ex»ts  between  ihe  phthisis  death  rata  of 
ham,  MidhiirsI,  and  West  Ashford  (whitti  are  454,  455,  and  -lat 
and  iho«r  of  Kcigatc  and  Godstonc  (^37  and  28a). 

).  As  between  tloping  and  fiat  impervious  Mils,  a  capital  conimt 
scnted  by  two  widely  disthlHiicd  tracts  of  clay,  the  l.ondon  clay 
We.ild  clay.     The  former  in  its  main  extent  ihroughotii  the  ihrtc 
is  disposed  in  long  slopes  or  hills,  the  latter  constitutes  aofaetrmes  gntilr 
iindiilaiing,  hut  more  oftcD  Hat.  level  ground.     The  former  irrvr  tar{e  a 
V,  covered  by  gravel  reaching  to  many  feel  in  ihicknew ;  jhc  Utier  bai  1 
very  ^evct  gravcb,  which  arc  rarely  at  all  thick,  occupying  ib  uadaliiia 
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fTlve  rormer  generatlr  has  the  direction  of  drainage  from  otiier  beds  nvny 
Ifromit;  the  Tatter  is  always  bouodcd  irocncdiatcly  to  ibe  north  and  to  tli« 
^•outh  by  higher  ground,  so  that  other  beds  drain  more  or  leu  into  ii.  All 
thcne  considcrattoDs  show  that  the  London  clay  is  commonly  mucli  le» 
wet  than  the  Weald  clay.  The  difference  between  the  two  fornutions  iii 
Te»[>ect  of  their  phihlii^  death  rate  is.  Dr.  Buclianaii  says,  unmistakable. 
AU  districts  that  have  even  a  third  of  their  population  on  Wcald  clay 
have  a  high  mortality  from  consumption,  whereas  there  may  be  in  a 
district  a  notable  proportion  of  uncovered  London  clay  without  any  like 
result. 

I  have  gone  into  so  much  detail  in  regard  to  Dr.  Buchanan's  inijuiries, 
[not  onl^bcciiute  of  the  necessity  that  the  evidence  in  support  of  such  gntve 
I  conclusions  should  be  thuruti^hly  weighed,  but  also  because  of  the  practical 
importance  of  the  various  pi^ints  whidi  are  brought  out  in  his  paper.  But 
I  mutt  not  omit  to  mention  that  Dr.  Kelly,  ihe  Medical  Officer  of  Health  for 
Eaat  SuHCx,  has  more  recenily  expietoeu  doubts  as  to  the  existence  of  any 
intimate  relation  between  dampness  of  soil  and  phlhlsis.  He  finds  that  in 
the  years  i86i-i87otheorder  in  which  the  several  districts  have  to  be  placed 
in  regard  to  their  death  rates  from  phthi.tis  is  4ery  different  from  that  given 
by  Dr.  Buchanan  for  1851-1860.  He  points  out  that  most  of  the  impervious 
beds  are  to  the  north  of  the  South  Downs,  and  that  consumption  seems  most 
common  in  jilaces  which  are  bimk  and  exposed  as  well  at  damp.     And  in 

teneral  he  insists  on  the  fact  that  in  West  Su»ex  (and,  indeed,  throughout 
Ingtand  and  Wales)  there  has  of  late  years  been  a  great  decrease-  in  the 
otonality  from  consumption.  As  there  has  been  no  change  whatever  in  the 
dnunage,  this  certainly  throws  a  doubt  on  the  validity  of  Dr.  Buchanan's 
earlier  int^uir^  into  the  effects  of  sanitary  improvements.  Dr.  Kelly  is  in- 
clined to  attribute  it  mainly  to  the  progress  which  has  taken  place  in  the 
social  state  of  the  nral  population, 

Dirat  Injury. — Whether  this  can  be  cnurocraiod  among  the  causes  of 
phthisis  is,  j>erhaps,  doubtful.  In  1S80,  1  examined  the  body  of  a  man, 
aged  thirly-cit;ht,  who  had  been  a  patient  of  Dr.  Moxon's.  He  had  been  a 
cib  driver,  but  was  said  to  have  been  txry  moderate  in  his  habits ;  there  was 
no  history  of  consumption  in  his  family.  Four  weeks  before  his  admission 
his  cab  had  been  upset  and  turned  over  upon  him,  the  step  coming  upon  his 
dicst.  Afterward  he  had  coughed  and  ^pat  a  little  blood.  Tlirce  d.iys  later 
he  had  brought  up  half  a  pint  of  blood.  His  illness  was  regarded  as  the 
direct  result  of  the  accident,  but  the  physical  signs  were  exactly  like  those 
of  plithisis  affecting  the  left  lung,  and  spreading  through  it  from  alM>ve 
downward.  When  he  had  been  m  the  hospital  two  months  and  a  half  he 
died.  I  found  that  the  left  lung  was  univentally  destroyed  by  a  phthisical 
affection,  of  "  pneumonic  "  character.  The  upper  lobe  and  the  upper  part 
of  tlie  lower  lobe  were  hollowed  out  into  a  number  of  cavities;  the  rest  of  the 
lower  lobe  was  comolidaied  by  a  pmki^h-gray  infiltration,  scattered  in  which 
were  many  yellow  luliercles  aiid  cheating  juitches  with  sinuous  edges.  But 
Ihe  right  lung  was  affeclcd  with  a  more  chronic  form  of  the  disease  ;  in  the 
Upper  lobe  wa.1  dcatiercd  much  ])igniented  gray  tobercJe;  there  were  also 
some  caseous  tubercles,  and  on  each  side  of  the  lobar  septum  there  were  one 
VOX  two  .imall  vomica:.  The  tiilierciilar  nature  of  the  dise.ise  was  confirmed 
iby  the  fact  that  the  umall  intediiie  contained  ulcers  which,  .tllhoiigh  circular, 
had  thickened  edges  and  showed  yellow  Mibmucous  luhcrcles  in  their  floors. 
In  Ihe  larynx,  too,  there  was  a  deep  ulcer  over  the  left  arytenoid  ccrti- 
Uge.  Evidently  the  relation  of  the  accident  to  (he  phthisis  can  only 
have  been  that  it  started  with  fresh  activity  a  morbid  process  in  the 
Inngc  which  was  alfcady  in  existence  before ;  and  one  may  fairly  cguestion 
I  whether  this  was  not  rather  the  result  of  the  general  shock  than  of  the 
64 
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local  injuries  which  the  man  received. 
cases  in  each  of  which  phthisis  followed 
fracture  of  ribs,  in  another  fracture  of  tl 
injuries  of  an  undetermined  kind  from 
and  from  a  railway  accident  respective] 
is  there  any  proof  that  the  lungs  were  ] 
is  it  certain  that  there  was  any  closer  conn 
the  pulmonary  disease  than  mere  coincide 
believe  to  be  the  true  jetiology  of  some  otl 
kidney  and  in  joints,  to  admit  that  an  inju 
up  phthisis. 

Opposite  Patliological  Conditions. — To  ( 
logical  relations  of  phthisis,  it  is  necessary 
to  certain  conditions  of  body  which  have 
antagonistic  to  its  development. 

One  of  these  is  habitual  exposure  to  ma. 
now  generally  discredited.  Nor  does  it  s 
the  simultaneous  occurrence  ,of  carcinoma 
facts  that  each  of  these  diseases  proves  son 
of  them  attacks  chiefly  persons  who  are  old; 
lively  young.  I  have  notes  of  nine  or  t( 
Hospital  between  1855  and  1874,  and  in  ^ 
has  been  present  in  patients  who  have  all 
womb,  or  cesophagus,  or  some  other  organ. 
two;  another  a  man,  aged  twenty-four  ;  a 
were  older,  one  having  reached  the  age  of 

On  the  other  hand,  it  appears  to  be  indi 
valvular  disease  of  the  heart  is  an  almost  cc 
l>hthisis.  Mitral  stenosis  is  exceedingly  c 
often  fails  for  several  years  to  affect  the  gei 
That  this  lesion  should  be  scarcely  ever  fo 
tion  is,  therefore,  a  very  remarkable  fact. 
remember  to  have  met  with  such  an  instan 
tem  examinations  at  Guy's  Hospital,  from 
four  examples  of  it.  One  was  in  a  man,  aj 
was  so  far  narrowed,  as  the  result  of  rheurai 
fingers.  Another  was  in  a  man,  aged  thirt] 
speaks  of  having  seen  several  cases  in  whic 
of  the  aortic  valves  became  affected  with 
the  explanation  of  the  rarity  of  phthisis  in 
can  hardly  depend  upon  the  venosity  of  th 
thought.  For  it  is  now  well  known  tha 
rowing  of  the  pulmonary  orifice  are  exc( 
disease  of  the  lungs.  Traube  says  that  he  \ 
two  at  least  have  occurred  at  Guy's  Hospiti 
view  is  that  mitral  stenosis,  by  causing  li( 
pulmonary  tissue,  prevents  the  occurrence 
in  the  "Practitioner"  for  1880,  throws  ou 
an  interpretation  of  the  facts  involves  the 
as  a  modification  of  catarrhal  pneumonia, 
allow. 

Age  and  Sex. — Phthisis  may  occur  at  al 
it  is  especially  a  disease  of  young  adults  is 
Guy's  Hospital  I  find  that  up  to  the  age  o 
if  any,  diminution  in  the  number  of  fatal  c 
I  have  notes  of  several  cases  in  persons  b< 
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vo  cases  at  the  age  of  »cvcnty-two.  More  men  thnn  women  appear  to 
die  of  conGumplioti  in  the  hospitals  of  London  ;  but  Dr.  Fan  puts  the  rates 
of  males  to  females  in  the  population  generally  as  3.77  to  4-13.  Il  must 
Dot,  X  think,  be  supposed  th.tt  age  and  sex  constitute  predisposing  tauscii 
of  the  disease,  in  a  strict  sense  of  that  term.  The  question  may  be  of  the 
more  frequent  opcmtioa,  at  different  periods  of  life,  and  in  one  sex  rattier 
Ihait  the  other,  of  the  various  causes  that  have  already  been  enumerated. 

Profhylaxii. — It  would,  of  course,  be  far  simpler,  if  we  coutd  attribute 
phthisis  to  one  single  cause,  instead  of  looking  upon  il  as  the  result,  in  merit 
cases,  of  the  joint  operation  of  several  distinct  agencies.  But  I  cannot  doubt 
thai  the  laiicr  view  is  the  true  one.  .\nd  it  certainly  has  this  advantage,  that 
il  opens  to  the  ph)^ician  a  very  wide  field  of  usefulness,  in  preventing  the 
development  of  this  terrible  disease.  Even  the  hereditary  iransmiiwofl  of 
conauroption  is  not  altogether  beyond  his  scope  as  regards  prophylaxis.  He 
can  often  do  a  great  deal  to  prevent  the  intcrmarTiage  of  cousins  belonging 
to  a  phihiMcul  iainily,  and  he  can  exert  his  influence  to  itidiu-e  the  members 
of  such  a  family  to  select  partners  belonging  to  a  healthy  stock,  even  if  they 
do  not  altogether  abstain  from  propagating  the  species.  The  Utter  course 
seems  10  nie  to  be  seldom,  if  ever,  incumbent  on  those  who  arc  not  them- 
seltrcs  oc^iually  conaumpitve,  provided  that  ilicy  are  able  to  bring  up  their 
ofbjniog  under  conditions  favorable  to  health.  If  a  mother  is  known  to 
be  alrejudy  phthisical,  or  even  delicate,  it  is  a  very  grave  question  whcilier 
she  should  be  allowed  to  nurse  her  child.  Care  should  be  taken  that  tlK 
residence  of  those  who  have  tubercular  tendencies — and  indeed,  of  all 
persons,  however  robust,  so  far  as  one  can  influence  ihera — should  be  on  a 
dry  soil.  The  rooms  in  which  they  live  or  sleep,  or  learn  lessons,  or  work, 
should  be  airy,  well  ventilated,  and  so  situated  as  to  be  exposed  to  sunlight. 
Their  food  should  be  wholesome  and  nutrliiouK.  They  should  have  plenty 
of  exercise  in  t)ie  open  air,  and  they  should  be  accustomed  to  exjtosure  to 
the  weather,  hut  within  rea-sonable  limits,  and  only  xo  that  they  do  not  become 
chilletl.  Cold  bathing  is  advi.'table,  provided  that  there  i.s  alu,-3)-s  a  good 
reaction  after  the  kith.  SiJeci.il  care  should  be  taken  during  convalescence 
from  whooping-cough  and  measles  ;  and  the  recurrence  of  attacks  of  bron- 
chial  catarrh  xbould  be  sedulously  nvoided.  Outdoor  sporit,  gymnastic^ 
the  use  of  the  dumb  belU  arc  prolKtbly  all  ^ood,  so  long  as  they  are  not 
carried  to  excess.  Still  more  imi>orlant  is  it  thai  study,  whether  in  pre- 
paring for  exiimination.i,  or  in  the  pursuit  of  liteniry  or  proCessional 
onioence,  should  Itc  kept  within  due  bounds.  Indeed,  a.s  adult  life  is 
approached,  the  neccnity  for  moderation  in  all  things  should  be  imprewed  on 
every  one  who  would  avoid  the  ri.sk  of  phthisis.  Temptations  to  intemiieranee 
xad  to  diMpation  must  be  strenuously  resisted.  If  an  occujutinn  i.s  to  tie 
dioien  it  should  be  such  as  is  favorable  to  h<:alth.  The  son  of  a 
phthisical  miner,  or  iiotter,  or  weaver,  should,  even  more  tlun  others,  avoid 
MCb  dangerous  kinds  of  work.  If  a  youth  \s  to  be  a  clerk,  he  should,  if 
ponible,  be  put  where  the  hours  are  comparatively  short,  and  where  the 
duties  are  of  a  varied  character,  and  need  not  be  performed  under  severe 
pressure. 

TVtatmtnt. — This  naturally  falls  under  three  heads: 

(i)  The  early  symptoms  of  phthisis  have  to  be  checked,  and  the  disease 
from  being  active  has  to  be  brought  into  a  state  of  quiescence. 

(a)  A  strenuous  effort  must,  if  possible,  be  made  to  arrest  it*  further 
pfogrcss  or  to  prevent  a  relapse. 

(j)  "^  (''■s  effort  fails,  one  must  aim  at  retarding  the  fatal  issue  to  the 
Amhcsl  attainable  limit. 
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(i)  We  hare  seen  thst  many  cases  begin  with  aUnnin^ 
The  patient  must  ihcn  be  kept  strictly  in  the  recumlwni  pouiMHi 
three  irerks  at  leatf.  He  should  not  be  allowed  to  talk.  Hi» 
be  limiteil  almost  cniinrly  to  milk.  He  should  have  ice  to 
evcryihin|{  thai  is  given  to  him  should  be  cold.  Of  styptics  it  i*  d 
to  say  which  i«  ihe  best ;  galltc  acid,  sulphuric  acttl,  aceute  of  lead,  cf|g 
digitalis,  liave  each  ihcir  advocates,  and  it  soroetimc*  MCtin  in  1 1  Miij  Wi  H 
one  afler  anotlver.  .\  large  ire  bag  may  also  be  plarcd  over  the  chat.  Whi 
the  hemorrhage  has  ceased,  the  patient  b  verjr  cautiously  allowed  to  pX  i 
and  to  move  about,  and  the  smouoi  of  food  b  gntlitally  increaacd,  wh. 
Ihe  pulse  and  icmpoiaiurc  arc  being  carefully  watched  from  day  to  dar. 

Now,  for  my  iiwn  part,  1  think  that  whenever  phthiua  kO  in  with  «« 
marked  early  symptoms,  even  though  hnmoMy^is  may  bcalMent,  the  w 
regimen  thould  be  adopted.  The  patient  uiould  be  i>ut  lo  bed  aod  k< 
alMOlutely  at  rest.  He  should  be  limited  for  a  time  lu  a  verylistadii 
coiuuling  mainly  of  milk,  without  wine  or  other  -''"'"'ini.  UThetti 
hcmonhage  ma^r  have  occurred  or  not,  a  very  good  :  i<it>,  if  tWrt 

much  pyrexia,  is  Nienwyer's  pill  of  quioioe  Q^.  i\,  tii^-i^n-  (gr.  )4>  >< 
opium  (gr.  h).  to  betaken  c%-ery  six  boors.  "Tincture  of  ioditK tbootd 
Bp]>lied  to  the  alTccied  part  of  the  chest,  or  e^-en  a  blbtcr.  or  the  craue- 
liniment.  I  believe  that  it  b  almost  an  advantage  t«  a  palicni,  if  he  b 
have  phthi.tii  at  all,  that  it  should  set  in  with  luvmoptyw ;  bccanae  tkn  t 
real  gravity  of  hb  condition  b  apprccialtd  and  there  u  no  hcritalioa^ 
carrying  out  ilic  measures  which  are  ncccaary.  So,  again,  "aH 
phthbjs,*'  in  which  an  apex  becomes  <]utckly  conaolidiied.  baa  beea 
dutinct  from  the  ■' tubertular"  form  of  the  diwaae,  became  it  ; 
readily  to  treatment;  and  1  quite  believe  tliat  case*  tn  which  ai\ 
soltdaiion  ocrunt  may  run  a  more  favorable  counc  than  olbcrv 
inclined  to  *u^ci  that  it  b  because  Ihcy  arc  taken  in  hand  more 
and  more  energetically. 

When  the  acute  s)-mptoms  have  passed  off,  the  pati«nt  may  m 
seaside  for  a  few  wcekf,  or  to  tome  dty  and  healthy  place  inlud. 
TunbDdge  Wdh  or  Ben  Rhydditig,  if  the  se«u>n  be  ntitable. 
Continent  a  favorite  plan  in  to  tend  him  to  Lippspringc.  nctir  f 
to  drink  the  water  of  the  lime  tpring  there,  or  to  Sodco  and  other 
resorts  in  the  Taunut. 

(j)  It  is  impossible  to  insist  too  strongly  on  the  importance  of  not  tclta 
slip  the  oppommily,  which  occurs  in  phthisb  only  at  an  early  ctagr. 
arresting  its  funher  progress  and  of  preventing  a  rehpte.  The  taamt 
by  which  this — the  virtual  rare  of  the  disease — can  alone  be  cfftcted.  e 
involve,  as  a  rale,  a  prolonged  change  of  climate.     They  are  as  folkmr- 

a.  A  /tug  sea  xv/age,  generally  cither  to  the  Cape  of  Good  Hope  (| 
Naial)  oi  else  to  Aunralia  by  the  Cape  of  Good  Hope.  About  twcnty-it«{ 
days  arc  taken  in  going  to  the  Caiw.  twenty-eight  days  to  Natal  -,  the  to]1| 
to  .Australia  varies  greatly  in  length  according  as  it  b  made  in  a  ttciiaA 
or  in  a  sailing  ship,  being  in  Ihe  one  case  about  fortydnys,  in  the 
three  moniln.  With  regard  to  a  host  of  dciails,  a  kiwwiedge 
absolutely  necessary  to  the  invalid  for  whom  a  long  voyage  b  rec 
information  mtist  be  sought  cither  in  a  little  book  by  Dr.  Wibon. 
Ocean  as  a  Health  Resort,"  or  in  a  scries  of  ]>apers  by  Dr.  Fahrr  i«I 
in  the  "Pruttstiowr"  during  1876-1877.  On  the  whole,  Greeti 
appear  to  be  )>refcTabIe  to  steamers,  one  among  other  advantj^^  .-... 
greater  length  of  the  voyage,  which  tenders  the  chanips  of  cUnaic 
sudden  and  trjing  to  the  hoilih.  There  b,  of  coarse,  cutuidc — '-'-  *— 
crossing  the  c<]Uaior,  and,  on  the  other  band,  during  the  bli- 
jonrncy  to  Australia  the  weather  b  very  cold  and  itormy.     A^  ur^e 
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of  the  day  as  possible  should  be  pawed  in  (he  open  sir.  and  exerc  \se  on  deck 
»tioiild  be  sjrstemaiically  taken,  h  scetiw  to  be  a  very  inipotwnt  point  ihat 
the  ciccca&iw  «ppetilc  which  gcoerally  anees  should  nol  be  freely  indulged. 
A  Kay  in  Aiisiralia  of  from  sis  weeks  to  ihrcc  months  should  be  tnndc,  ai 
the  end  of  whiih  time  ttie  voyage  home  should,  if  possible,  be  nude  by  the 
Cape,  thLs  taking  generally  three  and  a  half  or  cren  four  months.  Dr. 
Falier  insists  that  no  patient  should  be  sent  to  the  Antipodes  who  is  not 
quite  free  from  pyrexia  in  the  evening ;  the  climate  of  the  tropics  i&  very 
apt  to  cause  a  great  increase  of  fever  and  to  render  it  continuous,  frota 
haviras  been  hectic  in  type.  It  is  also  apt  to  bring  on  hemorrhage,  so  titat 
a  mailed  dUpoiiiioii  to  hemoptysis,  or  the  presence  of  rigid,  degenerated 
systemic  arteries  in  an  old  person,  constitutes  another  strong  objection  to  a 
long  sea  voyage.  The  extent  to  which  an  individual  is  likely  to  lolTer  froin 
sea  sicknets  cannot  be  foretold,  unlets  it  has  already  been  proved  by  former 
cxprtience ;  the  result  of  a  short  trip  across  the  Channel  dei  idci  nothing, 
even  if  there  should  have  been  violent  sea  ^ckness,  as  to  the  probability  of 
its  persisting  and  causing  serious  exhaustion. 

i.  Residenct  in  an  elevateii  mountain  region  for  a  length  of  lime,  or 
at  least  iu  a  dry,  bntcing  cHinate.  It  is  imiiosible  for  me,  in  the  limits 
of  this  work,  to  enter  into  full  details  with  regard  to  climatic  irc:iiineni  of 
phthl-iis.  I  niust  refer  the  reader  to  other  works,  especially  the  fuiirlh 
edition  of  Dr.  WaUhe'i  "  Dl-sejise*  of  tlie  Lungs,"  Dr.  Wc I iL-r's  translation  of 
Braun's  '■  B.iths  and  Water*,"  and  a  little  book  by  Mr.  R.  H.  Otter,  entitled 
"  Winter*  Ahtnad."* 

Wilhin  llie  la.'U  few  years  it  has  become  a  common  prartice  to  send  con- 
sumptive patients  during  the  winter  to  Davos,  a  vilkjie  situated  in  the 
eastern  [larl  of  .Switzerland,  at  an  elevation  of  about  5100  feet  above  tlie  leo. 
Olhei  places,  perhap,  might  be  found  which  would  yield  ef^ually  good 
results  1  and  St.  Muriti  and  Samaden,  in  the  Engadine,  had  in  fact  been 
tried  even  earlier  than  D.ivo^,  at  lemtt  by  English  invalids.  The  great 
peculiarity  of  the  we.ither  there  is  the  stillness  and  the  drynest  of  the  air. 
in  the  »hade  the  cold  is  extreme,  but  a*  the  ran  is  very  powerful,  and  as  the 
sky  B  generully  |>errc-tly  clear,  [Miients  are  able  to  lake  exercise  nearly 
every  My — walking,  skating,  driving  in  sleigh*,  or  "  toboggining. "  When 
sitting  in  the  vennd.ihs  of  the  hotels  the  sunshine  is  hoi.  At  night  ihe 
double  windows  in  the  bedrooms  are  left  slightly  open;  yet  so  motion len 
is  the  air  that  the  temperature  within  scarcely  fall*  below  50'  Falir., 
even  when  it  i<  from  i'  to  16°  l-'ahr.  outside.  Many  i>er«>n<  who  are 
very  liable  to  lake  cold  elsewhere  arc  free  from  the  tendency  at  Davos. 
The  pro]>cr  time  for  a  patient  to  arrive  there  is  about  the  fin*l  or  second 
week  in  October,  or  even  earlier.  It  is  generally  supposed  to  be  undcsiiable 
for  him  to  remain  after  the  beginning  of  .\jiril,  when  the  snow  melts. 
Unfortunately,  there  is  no  little  difficulty  in  uying  where  he  should  then 
go.  (le  should  on  no  account  return  to  England  before  the  first  week  in 
June ;  and  during  the  interval  the  choirc  seems  to  lie  between  Baden-Baden. 
■Wiesbaden,  Montrcnx,  on  the  Lake  of  Geneva,  and  Monte  Generiwo  above 
Lago  Lugano.  I'hc  fact  that  liKnioplyi.is  has  been  one  of  the  symplonns  does 
nol  appear  to  be  an  objection  to  tending  a  consumntivc  ]»lient  to  Davos; 
but  the  actiialprcscnccof  pyrexia  U  an  objection,  and  still  more  so  irritability 
of  the  Iar>-nx  or  trachea. 

In  America  there  are  mountain  climates  in  which  phthliical  r>aiients 
derive  great  benefit  without  being  exposed  to  most  extreme  told.    This  was 

■[Toibcte  may  bt  a<ldcil.  "The  Influence  oC  Ctlin»le  In  llic  Preveniiaa  *nd  TrMtneol 
of  Pulinonarr  ConiumptUni.''  I>y  Dr.  Thtnilort  Willi.imi  (1S77) ;  and  Dr.  Wcb«r*)inltreiun|; 
OraonUn  Lcccurc*  oa  "  The  H]-gi«iiic  and  Climatic  Trcauncnt  of  Coiuuoiption."  "l^Htti." 
Much,  13S5.— Eo.] 
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pointed  out  long  »go  l»y  Dr.  Aruhitiald 
10  Pern ;  but,  indeed,  it  ueemi  lo  hiive  be 
Peruvians  then>sclves,  who  regard  the  valley 
10,000  feet  ^bovc  the  sea  Icsel,  V  a1mo%t  onu 
cure  of  Lonsumplion.  A*  a  general  nilc,  it  a 
equator  the  greater  the  elevation  which  is  n 
region  ululary  in  mch  cases.  The  chief  Jtt 
to  be  Huaniico  and  Janj*.  Dr.  Wahhc  rceon 
plateau  of  Santa  Fc  dc  liogotn  in  New  GrMia< 
place  is  the  equality  of  its  clinuie  at  different 
of  each  quaner  of  the  year  is  within  «  dcgici 
mountain  legiom  to  which  phlhisk-al  lutients 
Santos,  the  table  lands  of  Guatemala  and  of  } 
rada.  One  can  hardly  doubt  that  in  the  I 
valuable  reams ;  Dr.  Weber  is  inclined  to  t 
sanii^m  there  may  not  be  at  a  sufficient  cicva 

/.  M  pro/tufgfJ  ilay  in  the  Souikrrn  Iffm 
Ihc  vrintcr  of  Europe,  but  is,  of  cotirw,  st 
Au^ralia  are  very  serviceable  to  phthisical  pa 
be  imagined  that  a  residence  in  the  large  10' 
in  particular,  is  apt  to  be  intensely  hot  and  ' 
of  temperature  and  piercing  winds.  The  b« 
certain  places  in  the  interior  of  New  Sout 
Goulburn,  Boural  (30QO  feet  above  the  sea), 
the  Osrling  Downs,  in  the  south  of  QiKcnsli 
dry,  and  bracintj.  During  a  large  pan  of  th 
a  magniikeni  climate,  but  in  the  hot  season 
Both  Tasmania  and  New  Zealand  are  suitable 
Town  and  Wellington  or  Auckland  being  e3|> 

Certain  parts  of  South  Aftica  have  clima 
Eavorable  to  phthisiot  patients,  but  it  is  ene 
be  made  at  the  sea  coui ;  Mr.  Otter  says  not 
less  elevation  than  1500  feet.  The  easiest  M 
lind  at  Port  Eliiat>eih,  and  to  ^o  on  by  C 
Woemfontcin,  tlie  capital  ol'the  Orange  Pr 
be  done  vifely  by  an  invalid,  except  at  gr 
ness  of  the  roadi,  and  the  accominodation 
gteaier  the  disunce  from  the  sea.  Bloenifa 
climate ;  the  daily  range  of  temperattire  is  g 
prejudicially.  The  best  plan  for  those  who  ci 
an  ox'waKon  ai>d  to  "  trek  "  through  Ihc  Fr 
three  or  four  months,  sleeping  generally  in  tlv 

The  mfiJui  optrsHiti  of   change   ^  din 

phthisis  instill  uncertain.     In  many  instanct 

patients  who  come  from  a  diuancc  tinds  its  ] 

of  the  same  district  are  very  seldom,  if  erer, 

the  case,  for  example,  in  the  high  Alps,  as  well 

and  until  recently-  it  wak  so  in  Australia,  alll 

among  t)ie  inhabitants  of  Melbourne  and  of  < 

Dr.  Wabhe  and  others  have  rightly  tnsistedj 

flection  between  the  two  things,  and  there 

tries,  such  as  Iceland,  in  which  on^  would  : 

tive  patient,  notwithstanding  that  the  nativ 

appean  evident  that  the  "aseptic"  eh 

ever  t>e  the  direct  reaton  why  phthisis  should  1 

inhale  it.     Observations  showing  that 


I  should  ( 
:  meat  M 
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^HlBWrhgt  arc  .il(oge(h<^r  inapplicable :  ihr  only  case  that  could  be  in  point 
'  iKlDd^lw  if  putrefaction  once  sl.iried  should  fail  to  become  complete.  It  is 
very  probable  that  ozone  has  a  therapeutic  action  in  diMiasc.  but  I  doubi  if 
wc  can  at  present  say  what  the  nature  of  such  action  may  be.  I  am.  for 
my  own  part,  disposed  to  ihink  that  ihc  good  eSccIs  of  change  of  climate 
depend  upon  its  improving  the  general  health  and  increasing  the  resislaace 
of  the  organism  to  the  further  progrcM  of  the  disease.  The  recognition  of 
a  tubercle  bacillus  seems  altogether  in  favor  of  such  a  view,  which  also 
enables  us  to  understand  how  climsies  wridely  opposed  in  character  may  be 
alike  in  their  operation. 

(3)  When  from  any  cause  the  arrest  of  phthisis  (its  virtual  (ure)  is  no 
longer  attainable,  a  great  deal  may  still  be  done  10  prolong  the  patient's  life 
and  tu  give  him  relief  from  suffering.  The  climates  which*  Dr.  Walshc  terms 
sedative  seem  to  find  their  chief  uses  under  such  circumstances.  1  may  cite, 
for  example,  Madeira,  Pau,  Torquay  and  Peniancc,  and,  as  far  us  I  am  at 
|)rescni  advised.  I  should  seldom  expect  much  more  from  some  of  the 
climated  which  Dr.  Walshe  classifies  as  s/imu/ant,  including  St.  Leonards  and 
Hustiu)^,  the  various  health  resorts  of  the  Riviera,  Algiers,  and  even  Egypt. 
Of  th<r  Upi>cr  Nile,  however.  Dr.  Walshe  spcalu  in  letms  of  the  highest 
pfaise.     And  I  can  well  believe  that  a  Nile  voyage  is  the  best  thing  for 

Siitieiiis  who  dislike  cold,  and  who  habitually  fee!  stronger  and  better  the 
oltcr  ihcy  are.  Whether  more  ihan  lemporary  benefit  can  be  anticipated 
from  places  where  the  air  is  impregnated  with  resinous  emanations  from 
pine  forests— as  A rcaehou  and  Bournemouth — 1  do  not  know.  It  muM.  of 
courec,  be  remembered  that  phthisis  sometimes  becomes  quiesiceni  without 
any  change  of  climate  whatever. 

On  the  other  hand,  although  it  is  a  heavy  responsibility  to  advise  or  allow 
a  patient  with  advanced  lung  disease  to  take  a  long  sea  voyt^e,  or  to  spend 
a  winter  in  Australia,  in  South  Africa,  among  the  Andes,  or  even  at  Davos, 
there  is  no  ((uestion  that,  if  he  chooses  to  run  tlie  rittks  inseparable  from  sucli 
undertakingit,  he  has  at  least  a  chance  of  unexpected  beneDt. 

I  have  left  to  the  last  the  treatment  of  phthisis  by  drugs,  because  I  was 
anxious  to  mark  as  strongly  as  jios^ible  the  greater  influence  of  hygienic 
meaiurvx.  But  tonics  are,  of  courte,  to  be  administered.  Still  more 
serviceable  in  many  rases  is  the  cod-liver  oil,  in  doses  of  from  a  drachm  to 
half  an  ounce  two  or  three  times  a  day.  Now  that  this  is  taken  by  almost 
all  consumptive  patients.  M>me  of  whom  do  not  even  wuil  for  it  to  be 
formally  pTocribcd,  one  is  ajit  to  underrate  its  real  importance  as  a  means 
of  preventing  emaciation  and  keeping  up  the  strength.  It  is  said  to  be  less 
usenil  in  projiortiou  as  the  age  of  the  individual  is  more  advanced.  It  soow- 
times  causes  diarrhixa,  but  Dr.  Walshe  remarks  that  it  by  no  means  always 
increases  that  due  to  tutierciilar  ulceration.  If  it  ){ives  rise  to  nausea  and 
vomiting,  cream  may  iiumciimes  l)e  substituted  for  it,  or  glycerine,  but  I 
doubt  their  being  at  ^ood.  M;ilt  exinict  is  held  by  some  observers  to  have 
a  similar  action.  In  children,  cod-liver  oil  may  often  be  rubbed  into  the 
skin  with  advantage. 

The  cough  of  phthUis  has  to  1>e  combated  by  the  usual  remedies.  Moot 
prescriptions  con^ain  a  small  dose  of  opium  or  morphia,  together  with  tolu, 
aniseed,  benzoic  acid,  or  some  other  of  Ihe  so-called  expectorants. 

The  only  other  symptom  th.it  needs  special  mention  is  the  night  sweating. 
This  may  mmetimes  be  checked  by  sponging  the  chest  and  the  arras  at 
bedtime  with  vinejtar  and  «-aier.  Sometimes  it  ceaies  if  a  subcutaneous 
injection  of  atropine  (*^  to  -j^  of  a  fp^n)  is  given  at  bedtime,  or  a 
dose  of  l>elladonna,  oxide  or  sulphate  of  iinc,  gallic  acid,  or  sulphuric  acid. 
But  in  loo  many  ca-tes  it  [lenist^i  in  spite  of  all  treatment. 
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llolh  from  a  clinic&l  and  from  A  patholop 
sary  to  cliMinguish  from  aaea  of  phthisis — in  « 
the  lune  from  the  a|xx  downward — those  of 
each  tubercle  appears  to  be  tlie  resLlt  of  th 
tissue  of  a  particle  of  vinis  (probaUy  a  bacilt 
brought  to  Ihe  organ  from  elsewhere  by  the  1 
tlnction  is  not  absolute.  For,  on  the  one 
phthisis,  dissemination  b>-  the  blood  currenl 
often  conslitum  the  immediate  cause  of  dai 
it  ix  probable  that  in  some  instanceii  of  milii 
originally  not  very  numerous,  at  length  form  t 
of  local  infci'tion,  extending  from  each  of  th 
tion  exactly  like  phlhUi.i  is  develo|>ed.  Th 
attention  in  this  chapter  arc  those  in  which  ill 
but  slightly  aflected  with  phthisis,  become  siidi 
numbers  of  tubercles  (hat  acute  symptoms 
maintained. 

It  must,  however,  be  renKmbercd  that 
attacked  at  the  same  time.  If  tubercles  api 
brain,  they  generally  (hut  not  invariably)  pive 
features.  If  tile  peritoneum  is  grcAtly  mrol 
nothing  but  abdominal  mischief.  In  other 
accident  whether  a  case  should  be  regarded  di 
mcningiiis,  or  tubercular  periioniiis,  or  of  mil 
And,  lastly,  there  are  cases  nhtch  nm  their  ct 
locatixaiion.  One  cannot  even  say  absolutely 
the  pulmonary  symptoms  is  in  every  instance 
number  of  miliary  tubercles  in  the  lungs.  Ii 
examples  of  tubercular  meningitis,  at  any 
affected. 

Analtftny. — With  regard  to  the  morbid  ai 
the  lungs  J  have  little,  ifanything,  to  add  t 
ter  upon  Tubercle  in  geitetal.  As  1  have 
caMs  occur  in  which,  from  the  greater  abuiK 
upixr  lobes,  and  from  their  more  advanced 
hMXf,  it  is  clear  that  the  proclivities  of  the 
regions  produce  their  c0'ect  on  this  disease,  a 
abo  (ometimes  noticed  thai  when  a  gei>efal 
occurs  throughout  ihc  bodyof  a  palientwbo  pi 
hing  alTccted  with  phthisi^t,  that  lung  contaioi 
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mwch  Uiger)  tubercles  rhan  ihc  opposite  one,  from  which  (act  I  inferred  ihat 
it  had  X  greater  inhcn-nt  tendency  to  the  occurrence  of  tubercles  in  it, 
and  that  this  manifcsied  itself  vrhen  their  development  was  acute  no  less  con- 
spicuously than  when  it  was  chronic.  The  choncten  of  the  tubercles  tliem- 
selves  vary  widely  in  dilTercnt  cases.  Sometimes  they  are  mainly  lymphoid 
in  structure,  someliuiies  they  are  almost  entirely  catarrhal.  Sometimes  they 
are  gray,  tending  not  to  caseation,  but  to  flbrons  change  or  cornificniion 
(pL  87).  Sometimes  ibey  become  cheesy  alraott  as  won  as  tltey  arc  formed. 
In  some  exceptional  instances,  and  only  toward  the  apicH,  they  are  found  la 
have  alrvady  soAened  in  their  centres  with  minute  vomicie. 

Sfgni. — Clinically  the  recognition  of  this,  as  of  all  other  pulmonary  dis- 
eases, dc|iends  partly  upon  physical  signs,  partly  u|ion  symptonn. 

The  |>h>^ical  signs  of  miliary  tuberculosis  of  the  lungx  are  in  moat  t^ses 
vague  auddouhil'ul.  Jilrgensen  has,  indeed, described  in  the  "Berlin.  Klin. 
Woektnstkrift"  for  1S71,  a  case  in  which  during  five  days  he  heard  over  a 
large  |<art  0?  both  sides  of  the  chest  a  (teciiliar,  lofl,  tubbing  lound,  perce|»> 
lible  also  to  the  touch  ;  irhen  death  occurred,  two  days  bier,  the  only  cauvc  to 
which  this  sound  could  be  attributed  was  the  proenrc  of  a  numlier  uf  mili- 
ary lul>ercles situated  un  (lie  right  side  beneath  the  pulmonary  pleura,  which 
wu  Xttx,  and  on  the  leA  si<le  in  the  substance  of  adhnion.''  wlitrh  completely 
clowd  the  cavilv.  From  the  very  fint  day  the  soft  i]uality  of  the  sound  led 
him  to  conclude  that  it  wu  produced  by  miliary  lulieiTul(Mtt  and  not  by 
pleurisy.  TIk  jiaiient  complained  of  no  |viin  and  could  draw  a  deep  breath 
without  embarmsmeni.  JUrgen«en  thinks  that  in  future  caves  a  |Hniiiv-c 
diognosit  may  safely  be  lioietl  n|K>n  this  sign.  Kurkarl  hat  since  maintained 
(in  vol.  xii  of  the  "Deuiuhtt  Ar<hiv")  that  he  has  twice  dcief  ted  with  Ihe 
hand  a  fri<-tion  sound,  due  to  the  presence  of  obsolete  tubercles,  which  was 
not  sof^  but  rough. 

In  all  probability  miliary  tubercles  are  never  set  sufficiently  close  together, 
even  in  the  apex  of  a  lung,  to  impair  the  percus^^ion  resonance  of  the  corrc»- 
pcMMling  part  of  the  chcsi.  Sometimes  it  ap)>esrs  doubtful  whclbrr  the  sound 
IS  not  slightly  dull  beneath  one  or  both  of  the  clavicles ;  but  if  this  is  so,  the 
dullness  is  RUnt  likely  due,  not  to  the  tubercles  themselves,  but  to  (he  i^l- 
Upec  of  Ihe  surrounding  pulmonary  tissue.  Dr.  Eustace  Smith  remarks  that 
in  children  such  an  interpretation  of  it  b  borne  out  by  the  fact  that  varia- 
tions may  l>c  observed  from  day  to  day,  the  resonance  becoming  good 
where  it  had  been  deficient  ;  and  1  shall  presently  mention  the  ca«e  of 
an  adult  patient  in  which  the  same  thing  seemed  to  occur.  On  the  other 
hand,  it  is  not  uncommon  for  the  presence  of  pulmonary  emphysema  to 
render  the  percussion  sound  hyper- resonant  ;  and  the  progressive  emacia- 
tion of  the  patient  tends  to  modify  it  in  the  same  direction  as  the  case 
goes  on.  With  ihc  stethoscope  one  may  be  able  to  delect  absolutely 
nothing  abnormal,  even  where  tubercles  exist  in  enormous  numbers.  But 
in  sotne  cases,  especially  toward  the  apex,  the  vesicular  murmur  has  a 
harsh  quality,  the  cause  of  which  is  not  very  apparent.  More  frequently 
the  auscultatory  signs  of  bronchitis  arc  present,  sometimes  to  an  extreme 
degree.  Not  only  may  sibilus  and  rhonchus  be  audible  more  or  less  exten- 
sively, but  there  may  be  also  abundant  moist  sounds,  from  fine  and  crepitant 
up  to  much  larger  and  coarser  rilles.  The  expiration,  too,  may  be  prolonged 
and  wheeling.  On  nosl<moncm  examination  bronchitis  is  found  in  such  cases, 
the  smaller  tubes  being  reddened  and  filled  with  muco-pus.  But  sometimes 
the  moist  sounds  arc  so  bright  and  clear — so  roHionatinA  in  quality — over  the 
upper  lobes  that  it  is  difficult  10  believe  ihat  there  is  not  diffused  infillraiion, 
with  "  breaking  up  "  of  the  pulmonary  tissue.  In  one  such  case  which  oc- 
curred at  Guy's  Hosjiital  in  1874,  there  were  in  fact  a  large  number  of 
sottll  cavities,  especially  in  the  left  apex.    These  were  evidently  of  older 
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cUte  than  the  general  eraption  of  mittary 
orgia  ID  the  body,  and  it  a;>peared  from  the 
a  cough  for  three  months,  whereas  hb  more  acig 
before  death.  But  in  another  case,  in  i368, 
"  mucous  r&les  "  at  the  left  apes,  "  gurgling  " 
monic  crepitation  "  over  the  right  upper  lobe 
nowhere  teen  softening,  the  only  jtourceof  the 
smaller  lubes.  I  ran  remember  other  imtan 
amtnatioiis  have  shown  that  the  lesion  were  i 
been  thuaght  during  life.  One  such  caseoccoi 
twcniy-five,  under  my  care  in  Guy's  Hospital. 
July  ■9th,  the  only  physical  sign  was  a  titghl  ( 
right  ojKX  after  she  coughed.  However,  on 
crepitant  rile  in  both  upfier  lobes,  and  eqxciai 
the^ lungs;  and  during  the  next  three  or  fool 
"  consonating."  that  I  vras  almost  dispoted  to 
phthist*  mthcr  thin  as  miliary  tuberculous. 
August  4lh,  the  lungs,  though  bulky  and  wde 
Air;  the  lubcrclR  were  diicrete,  nowhere  wtU 
upper  lobo  :  the  tubes  yielded  a  frothy  fluid. 
Climcal  ^jr/Vdm/.— These  fidl  under  two  b 
are  cough,  dyspncea,  and  other  indications  of 
iiig;  on  the  other  hand  there  is  pyrexia. 

There  is  always  ntoiv  or  less  troubtcsome  ttk 
and  hacking.  Sometimes  there  is  no  expcctoi 
sists  of  a  clear  murin,  sometimes  it  is  muco-pi 
q^uenlly  streaks  of  blood  in  it,  and  it  may  bet 
like  the  spiiU  in  aciitr  pneumonia,  or  cren  |>lu 
in  any  considerahlc  quantity  is  not  common, 
into  Guy's  Hospital  the  dead  body  of  a  chil 
have  been  wrcU  on  the  previous  evening,  and  ti 
supper.  Id  the  coarse  of  the  night  it  was  lb 
and  to  be  in  an  alarming  slate,  and  it  died  on 
autopsy  showed  that  there  was  an  acute  geoei 
the  tubercles  in  the  lungs  were  already  ca*e3 
lobes.  No  definite  source  for  the  bleeding  1 
monary  lieuc  was  mottled  with  blood  drawn 
probability  the  cause  of  lueinoptyMS  in  such  a 
state  of  the  vessels  immediately  outside  the  lull 
the  appearance  of  being  surrounded  by  a  rcdd^l 
in  Etcl,  obvious  points  of  capillary  hea  '~'~~~ 
only  in  iIk  lungs,  but  in  other  organs- 
Far  more  significant  is  ifytfiuea,  i 
the  number  of  inspirations  in  the  minute 
reaches  fifty  to  sixty,  or  in  children  eight; 
aged  twcniy-five,  whose  case  I  mentioned  al 
six  on  the  very  day  of  Iter  admisuon.  AAa 
conscious  of  shortness  of  breath ;  there  is  orth 
thoracic  muscles  are  forced,  and  the  nostrik 
the  fingers,  and  tlie  nails  are  of  a  lilac  or  pui 
one  which  more  tluin  any  other  suggets  the  i: 
to  the  experienced  phj'xictan,  whenever  there  ii 
or  heart  dt^eue  to  account  for  it.  I  have  ni 
it  is  said  to  have  been  altogether  abieoi.  S 
the  urine.  There  is  not  infrequently  tlisht  csi 
the  lace  becomes  puffy  and  swollen,     fo  — '' 
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Ihtn  once  referred,  the  urine  contaioed  sugar  during  the  Cint  few  days  after 
her  adiiiikiiun  into  the  ho«pital,  the  proportion  l>eing,  on  one  occtsion,  0.4 
grain,  and  on  anothc-r  ocraxion  0.165  K^ain  in  the  ounce.  Senator's  exivri- 
menisM-em  to  show  that  lhii<:annot  be  aitriliuttd  to  deficiency  of  oxygen 
in  the  htuiid ;  and,  indeed,  as  the  ca.se  went  on  and  marked  c)-anOkis  devel- 
oped itKlf,  the  glycOKuiiaceAted. 

Pyrtxia  seenu  to  be  invariitbly  prcient,  but  it  varir*  greatly  in  its  degree 
and  in  tt»  eovne.  Somelimes  the  [emperAture  langci  up  to  104'  or  105°, 
but  more  often  it  reinainx  at  a  lower  level,  tH:rhap«  not  at  any  lime 
exceeding  loi'.  Its  progreiB  t$  atypical.  For  two  or  three  days  there  may 
be  scarcely  anv  dilTcrcnces  in  the  thermomciric  reading  at  different  jieriodii 
of  the  Iwenty-fotir  houn  ;  and  then  the  UMinl  diunial  variations  may  appear  in 
an  cxaggeralcd  form,  or  what  i.i  termed  the  iyptit  invfrsus  may  show  ilwlf.  the 
morning  lempcralure  being  higher  than  that  of  the  evening.  Uninniche  \n 
said  to  nave  observed  ihis  in  fifteen  ca!>e«  out  of  seventeen,  to  that  it  would 
appear  to  be  decidedly  more  rmiucnt  than  in  other  febrile  dtte.tscs. 
jQrgensen  makes  it  a  j>utnt  that  the  pyrexia  does  not  yield  to  tepid  bftthtor 
to  antipyretic  remedies  like  iiuinine  so  readily  as  in  the  specific  fevers. 
This  opinion,  however,  seems  lu  have  been  inrlly  theoretical,  and  based 
upon  the  idea  thai  in  tuberculosis  the  high  tcmperalurc  of  the  body  generally 
u  (he  rtsuli  of  (he  local  morbid  process,  jusi  as  when  (here  \«.  inilsmmndon. 
Bu(  since  the  discovery  of  the  biicilhis,  there  is  surely  a  probability  that 
the  pri:scncc  of  (hisorganum  in  the  blood  causes,  at  least  in  part,  the  rise 
of  the  (hcmiometcr ;  and,  if  this  is  %o,  (he  distinction  from  a  specific  fevwr 
can  no  longer  be  maintained.  I'he  onset  of  Ihc  pyrexia  is  usually  cradunl, 
snd  the  paiienl  does  not  take  to  his  bed  until  he  has  been  ailing  Kir  some 
days.  Hut  Kllhle,  in  Ziemssen's  "  Handbuch,"  speaks  of  nn  initial  rigor  as 
not  infre({iicn(.  There  ate  (he  ordinary  symp(oms  of  headache,  malaise, 
depression,  intense  thirst,  loss  of  appetite,  etc.  The  skin  is  often  wel  with 
perspira[ion.  Epislaxis  occurs  in  some  cases,  and  herpes  may  appear  about 
the  mouth.  The  pulse  ia  generally  very  rapid — often  out  of  all  proportion 
10  the  height  of  (he  temperature.  There  may  be  a  flush  on  the  cheeks,  but 
the  face  is  more  usually  pallid  before  (he  lividity  makes  iis  appearance.  At 
one  time  it  was  taught  that  in  miliary  tuberculosis  enlargement  of  the  spleen 
is  exceptional,  and  that  if  it  occurs  at  all  it  is  only  slight.  But  all  observers 
seem  now  to  be  agreed  that  some  degree  of  swelling  of  the  organ  b 
almosi  constantly  to  be  detected  by  careful  percussion,  at  least  when  the 
disease  is  at  an  .idvanccd  stage.  RUhlc  says  that  if  tubercles  arc  developed 
in  the  spleen  it  may  become  as  large  as  in  enteric  fever,  and  may  be  tender 
on  pressure.  Toward  the  end  the  typhoid  state  may  develop  itself,  with 
Gordes,  a  dry,  brown  tongue,  subsultus,  delirium,  and  coma.  Death  is 
Botnctimcs  preceded  by  a  rise  of  temperature,  sometimes  by  a  fall  and  by 
collapse. 

DiagfMsit. — In  many  instances  one  is  much  assisted  in  the  recognition  of 
miliary  tuberculosis  of  the  lungs  by  indications  of  a  like  aiTeclion  of  some 
other  organ.  Thus  the  case  may  at  any  period  of  its  course  become  compli- 
cated with  symptoms  of  tubercular  memnxttii  in  a  more  or  less  marked  form. 
Sometimes,  though  very  rarely,  there  is  more  or  \cis  JauHilief,  due  to  the 
presence  of  very  numerous  tubercles  in  the  liver.  In  other  exceptional  cases 
the  occurrence  of  a  tubercular  inflammation  in  one  or  more  of  Xhe  Joints 
may  perhaps  aid  in  clearing  up  a  doubt  as  to  the  nature  of  the  disease. 
The  mo^t  striking  example  of  this  with  which  1  am  acquuinied  was  recorded 
by  Laveran  in  the  "  Progris  MiJUal"  for  1877.  A  man,  aged  twenty-two, 
«-ss  attacked  with  articular  pains,  especially  in  the  knees.  Efl'usion  occurred 
into  the  right  knee  j»ini,  and  when  admitted  into  hospital  he  was  supposed 
to  be  MiAering  from  subacute  rhcutnaiism.     However,  at  the  end  of  a  week. 
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great  dyspncea  set  io  and  high  fever,  the  tec  . 
104°.  A  fortnight  later  he  died,  thcMuscofd 
The  synovinl  meinbraiic  of  the  right  knee  « 
covered  wilh  a  brifc  number  of  grayish  granilli 
which  could  be  felt.  Where  ihey  had  been ' 
articuUr  canila^c  (heir  wmmits  wvrc  datiem 
prcM-nl  a\*o  in  the  led  Icncc.  lii  1867,  a  wonii 
tuber*  tibr  inenin^ilb,  whose  right  kr>ce  bad  t 
the  cotir«e  of  her  illness.  At  the  autopei)r  a]l< 
synovial  membrane  was  very  vasailar  and  ceda 
over  the  cxieriial  condyle  of  the  ferour  wai  a\ 
think  it  is  at  all  unlikely  that  tubercles  were  pi 
who  died  of  cancer  of  stomach,  anil  who  haa 
tion  of  the  knee  aitribuled  to  an  injury  eight  i 
tisiues  of  the  Joint  full  of  the  most  coiiipicuoi 
caseating ;  but  this  is  hardly  a  case  in  point, 
shown  tliat  in  cases  of  acute  tuberculous  fnilii 
found  in  the  cancellous  tissue  of  the  bones,  e 
sternum,  and  the  ribs,  tt  seemsquite  ]>(»>ible 
limes  give  rise  to  pains  vaguely  referred  todi 
body,  hut  probably  ihoe  could  not  l>c  dtitinf 
which  so  commonly  acromjany  t-arioui  forms  > 
Prom  a  clinical  point  of  view,  the  inotit  I 
miliary  tubercle^  i^  one  where  they  ran  actually 
it  seldom,  if  ever,  hiip|iciii  that  there  are  syi 
to  their  presence.  In  1857,  a  German  otMcn-e 
in  the  ekffirviJoi  each  eyeball  in  a  girl  who  ha 
Subsequently  he  and  Busch  recorjird  other 
And  in  1867-1868  Cohnhcim,  inve«iigaling  I 
cases  of  miliary  tuberculosis — eighteen  in  ni 
notice  in  the  Pathological  Institute  at  Bcrlii 
months  found  that  in  every  instance  one  « 
invariably  both  of  them— showed  choroid^ 
the  ophth.itiDoscope  was  for  the  first  tir 
himseir,  for  the  discovery  of  these  during 
In  November  of  the  same  year  Mr.  Soelbcrg 
logical  Societ}-  of  London  a  specimen  of  clw 
hod  delected  in  a  little  girl  tinder  the  care  of 
her  death.  Since  then  many  other  obvrven 
But  further  eiperience  seems  to  have  shown 
from  being  so  constantly  involved  in  cases  o( 
be  supijosed  from  Cohnheim's  stalcmcnl.  It 
oproent  of  tubercles  in  the  choroid  api>cars  1 
tion  to  their  occurrence  in  the  pia  maier  of  tl 
is  that  the  more  numerous  the  organs  which 
given  cose,  llic  more  likely  is  it  that  the  eyeb 
the  most  remarkable  cases  was  recorded  by  l-'rir 
JClin.  IVodtrttsihriflJ"  A  delicate  girl  of  six 
with  slight  shivcrings,  and  her  lempcratuit 
Then  partial  ptosis  appeared  and  afierward  p 
muscles.  On  May  jid  the  ophllialmoscopi 
the  upper  and  inner  side  of  the  disc  in  thi 
the  disc  itself,  and  had  a  rounded  form, 
dmwn  out  into  a  point.  By  the  ist  of  Jo 
half.  On  account  of  its  characters  being 
described  as  belonging  to  tubercles  In  th 
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diagnodc  it  as  lubercuUr.  The  child  now  went  into  the  country  with  her 
parents  und  remained  there  until  Augmt,  and  wlien  she  came  back  &he  was 
apparently  in  perfect  health.  The  patch  in  the  funduit  of  the  ejretiall, 
howerer,  wax  more  prominent,  though  not  larger  than  before.  On  AuguM 
3ist  she  became  ill  with  gaalric  symptoms  and  pyrexia,  and  she  died  on 
Oclol>er  isi.  On  September  loth  five  Treah  miliary  tubercles  had  been 
delected  in  the  <rhoroid,  and  afterward  a  sixth  made  its  appearance  i  as  the 
COM  went  on  tliey  gradually  increased  in  size.  Vision  remained  unimpaired 
until  dnath.  1  may  remark  that  the  only  instance  in  which  any  defect  of 
sight  had  bei-n  noted  appears  to  be  that  of  a  girl  in  whom,  besides  from 
forty  to  fifty  tulwrcles  in  each  choroid,  Cohnheim  found  al.io  hemorrhage* 
into  the  rctitix.  In  acute  cases  the  numlier  and  the  size  of  the  tubercles 
may  incrca.t<;  from  day  to  day,  as  was  noticed  in  a  child  examined  by 
Frinkel  and  by  Leber.  If,  however,  nothing  should  at  firat  be  detected 
by  the  ophthalmoicope  in  a  suspected  case  of  general  miliary  tuberculosis, 
the  in«tn:mcnt  ought  to  be  used  a|pin  and  again  as  the  disea«e  :idvance'. 
The  tubercles  rary  much  in  siw.  The  largest  seen  by  Cohnheim  was 
s.j  mm.  in  diametei ;  but  Poofick  met  with  one  which  meaturcd  5  mm. 
On  the  other  hand,  Cohnheim  seems  often  to  have  dete4:ied  them  (in  the 
dead  body)  where  thev  could  only  tie  seen  after  carefully  removing  the 
choroidal  pigment,  anil  even  where  they  were  too  small  to  be  vLobIc  by  the 
naked  eye.  It  isposaiWe  that  this  may  account  for  thedixcrepancy  between 
bis  statements  and  those  of  other  observers  as  to  the  constancy  of  their 
occurrence  in  cases  of  general  miliary  tuberculosis.  Where  there  arc  but 
few  of  them  they  seem  to  be  developed  in  the  neighborhood  of  the  disc 
or  of  the  yellowsiwt,  more  often  than  toward  the  equal  or  of  the  eyeball. 
When  very  numerous,  some  of  them  may  tun  together  into  irregular  m:isie3. 
They  almost  always  aiseate  as  soon  as  tncy  re.uh  about  1  mm.  in  dlAmelcr. 
With  regard  to  the  ophthalmological  diagnons  between  tubercles  and  the 
white  spots  that  arc  »ccn  in  disseminated  choroiditis,  Gracfc  and  Leber 
insist  on  the  rounded  form  generally  presented  by  tubercles,  their  pto> 
jcciing  above  the  level  of  the  choroid,  the  gradual  thinning  away  of  the 
choroidal  pigment  from  their  periphery  inward  to  their  centres,  which 
appear  white,  and  the  absence  of  any  accumulation  of  pigment  outside  them, 
except,  perhaps,  when  ihcyare  very  large. 

jStielogy. — With  regard  to  the  causes  of  miliary  tuberculosis  of  the  lungs 
there  is  very  little  to  be  noted,  Whatevcrroay  be  said  thcorclicalty  as  to  its 
relation  to  cascating  tubercular  gl-inds,  I  have  very  rarely  seen  it  directly 
traceable  to  any  such  affection  which  had  been  recognizable  during  life  in 
the  neck  or  ctscwhcrc.  Many  of  those  who  arc  attacked,  whether  children 
or  sdulis,  are  robust  and  health^r  looking,  altogether  devoid  of  those 
indications  of  a  scrofulous  diathesis  to  which  [  am,  for  my  own  part,  dis- 
inclined ever  to  attach  any  importance-  On  the  other  hand,  one  must 
always  be  prepared  for  the  supervention  of  miliary  lubcrculosb  in  cases  of 
phthiMs,  as,  of  cour^,  it  brings  the  disease  to  xa  end  far  more  quickly  than 
might  otherwise  have  been  anticipated.  It  occursat  all  ages.  Among  forty 
cases  observed  at  Guy's  Hospital  between  the  years  1S57  and  1S73,  one  was 
in  an  infant  aged  nine  months,  three  were  in  patients  between  one  and  ten 
ycare,  seven  between  eleven  and  twenty,  thirteen  between  twcniy-one  and 
thirty,  six  between  thirly-one  and  forty,  four  between  forty-one  and  fifty, 
six  l>ctween  fifty  oncand  sixty.  But  it  is  to  be  observed  thati  am  excluding 
from  this  list  most  of  the  cases  in  which  the  symptoms  clinically  were 
those  of  tubercular  meningitis ;  if  they  were  taken  in,  the  proportion  of 
children  would,  of  course,  be  far  higher.  Burkart  gives  very  similar  figures. 
Among  my  coses  there  were  almost  exactly  twice  as  many  tnalcs  as  females; 
among  Burlurt's  the  proportion   was  as  sixteen  to  two.     It  is  worthy  of 
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nDtic«  lh.it  in  two  of  my  cases  the  patients  were  admtllcd  into  the 
for  what  apiiearcd  to  be  sculc  pleuro-pneutnonia.  One.  a  jruuQf  oub,  i^d 
iwcniy>iwo,  at  first  complained  of  |>am  round  the  lowrr  pan  of  the 
side  of  the  rlMsl,  which  wrcmcd  to  be  the  scat  of  his  dtscisc.  He 
to  be  doing  well,  and  nsallowed  to  go  out  to  the  hospital  grounds, 
was  «<:iz«d  with  an  epileptic  fit.  He  wssiheti  carefully  cx^tiiiined  3^ai&. 
was  found  to  have  ascites,  lite  fits  continiKd,  and  he  poiiscd  into  a 
of  stui>or.  Crepitation  became  audible  throughout  both  lungs,  and  at 
he  dinl,  ten  weeks  after  his admtsion.  At  the  autopsy,  the  pleura  «si 
to  l>c  thii  kencd  over  the  base  of  the  right  lung,  and  there  was  fiuid.  TSe 
lower  lobe  was  complclely  airless  ;  it  contained  only  a  fen  sraiterEd  nQi 
tut>enles,  forniiiiga  marked  contrast  with  all  other  parts  of  the  lun^ 
n-erc  full  of  them.  The  [wricardium  was  adherent  and  bt»lh  Ijycrvof  it  •«< 
enormously  thickened  ;  nothing  is  said  about  its  containing  tubcnkv  Thl 
liver  and  (he  kidneys  ail  contained  many  tubercles,  the  liver  alw  raa  tit- 
rhotic.  There  appeared  lo  be  only  a  few  tubercles  in  the  pta  maiu .  T^ 
other  (latieni,  a  yo<uth  of  eighteen,  came  in  three  months  and  a  half  befnctlj 
death  with  an  attack  of  pi  euro- pneumonia,  which  Tin  his  case  also)  watoa  da 
right  ftide.  Afterward  it  appeared,  according  to  the  clinical  repr>n,  ikM 
phthisis dcvclu|>ed  itself.  Un  )>ost -mort cm ciami nation  the  lungs  wervfoaad 
to  I>e  studded  with  miliary  tubercles,  especially  the  right  one.  Th«e  mt 
no  cavities  anywhere,  nor  was  the  pulmonary  tissue  solidified  rourr'  ■►■-— '^t- 
des.     The  substance  of  the  right  lung  was  unusually  firm,  a  cum.  h 

was  thought  to  be  the  result  of  the  pleuro-pncumonia.     Tbelivct  and  iik  kid- 
neys contained  miliary  tubercles.     The  stoall  intestine  showed  chaiacicr> 
btic  tubercular  ulcers  running  transversely;  the  mesenteric  glands ODd 
near  the  oecum  were  caseous.     1  think  it  is  doubtful  whether  the  fdati 
of  the  miliary  tuberculosis  to  ttw  picuro- pneumonia  in  these  catc*  *m 
than  one  of  mere  coiocidence.     In  children  tbedtwase  ofieo  follows 
scarlet  fe\-er,  and  tmallixNt. 

J'/Vgnen's. — The  duration  of  the  di.-wense  is  commonly  three  to  few 
reckoning  from  the  lirat  commencement  of  marked  »ympto(ni  up  to  il 
of  the  pniient'%  death.     Bui,  on  the  oiIkt  hand,  there  aiay  be  a  |«' 
illness,  luting  three  or  four,  or  even  eight  monih.i.     Clinically  they 
resemble  severe  bronchitis  more  than  other  alTection,  and  they 
seldom  mi^aken  for  it  until  an  autopsy  reveals  their  real  nature, 
as  Burkart  ha.^  especially  ]K>inted  out,  it  ik  common  for  miliary  lu 
to  develop  itself  m  lungs  which  are  already  emphysematous  frotn 
chitis.     Twelve  ofhit  eighteen  coses  were  examples  of  ihi»,  and  iti 
was  often  very  prolonged.     In  no  fewer  than  sis  of  these,  in 
tubercles  which  were  found  post-mortem  were  already  calcified  or  &I 
with  a  lustre  bke  that  of  mot hcr-of- pearl,  so  that  they  might  fairly 
sidered  to  be  obwlcte ;  and  the  causes  of  death  were  vuioost 
pleural  cITusion,  uDmctimes  dilatation  of  the  right  bcMI,  MMsctintct 
disease;  the  presence  of  the  tubercle*  seeinra  to  be  liille  more  t 
Bccident.     I  think  tltai  I  also  can  recall  instances  in  which  I  have 
a  similar  oInuleMence  of   miliary  tul)ercles  srallered  ihroogb  the 
Itut  I  have  not  hitherto  been  sufficiently  careful  in  determining  «ti 
they  look  in  bringing  the  patient's  tllne«loa  fital  termination.  7i  b 
of  notice  that  ten  of  Diirkhan's  cases  oicutred  in  men  espoM^  to  tl 
of  slone  or  roalin  ilK-ir  work,  for  this  fact  bean  out  my  belief  a»  luthc 
cular  character  of  the  "  pneumokonioses"  (imj*ra,  p.  997).  unlrss,  i 
couUI  lie  urged  ihal  the  bodies  found  in  the  liing^  by  Btitkati 
really  lutx-nles  at  all,  but  fibrous  nodules  formed  round  ctnbetMcd 
of  Hiica  or  carlwn. 

This  question  of  the  possible  obsolescence  of  miliary  tubercles  di 
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hinn  is  of  great  iraportancc,  in  reference  to  tlic  diagnosis  from  enteric  fever 
of  those  cases  whkh  run  .1  rapid  course,  and  whiih  are  aiicndcd  with  pyrexia 
as  a  prtnctnal  s)'mptoni.  1  have  already,  at  page  i\S,  cited  a  case  of  Sena- 
tor's, which  shovm  ihal  it  is  sometimes  tmposdbic,  in  the  preseni  state  of  oiir 
knowledj^e,  to  dUtinguish  the  two  affections.  In  this  country,  I  think  it  has 
been  usual  to  regard  the  fiict  that  a  patient  recovers  as  conclusive  pro>jf  thiit 
he  was  not  suJTenng  under  mihary  tubcrculusis ;  although  Dr.  Bristowe  says 
thai  the  progress  of  the  disease  "  may  be  occanooalTy  arrested,  but  with 
more  or  les  permanent  dantage  to  tl>e  tissue  of  the  lun|;."  Now,  in  ca.tes 
of  fatal  tubercular  mcningitb,  vre  often  have  opportunities  of  observing  tbnt 
the  number  of  miliary  tubercles  scattered  through  the  lungs  may  be  alto* 
gethcr  veiy  small.  And  it  is  certainly  difficult  to  undentand  why,  if  the 
brain  affection  hnppenet]  in  Mich  a  case  to  lie  absent,  recovery  should  not 
take  place.  All  1h.1t  would  be  necessarv  would  be  that  the  tubercles  should 
foil  to  become  the  stoning  points  of  freni  tissue  infection.  It  may,  of  coune. 
be  B  <iuestion  nhcther  such  u  scanty  development  of  miliar)'  Hilictcles  would 
be  attended  with  pyrexiaor  other  clinical  symptoms.  But  as  I  have  already 
staled,  I  am  disposed  to  think  that  the  high  iem[ieratiire  in  this  di!Ka.->e  is  in 
great  pan  independent  of  the  local  lesions,,  and  dtie  to  infection  of  the 
blood.  Wunderlich,  as  far  back  as  i860,  recorded,  in  the  "MrMv  JSr 
HeiUtuttde."  cases  which  he  regarded  as  examples  of  n  cured  miliary  tuber- 
ctUosig.  But  he  bated  his  diiignor(i.-t  solely  on  the  fact  that  the  temperature 
chart  foiled  to  correspond  with  what  he  regarded  as  the  ncccsairy  course  of 
enteric  fever.  Very  few  obscT^■^■^s,  I  think,  will  be  found  at  the  present 
time  to  cndorec  hiii  opinion<i  in  this  rc<|)ect.  The  points  of  di^iinction 
between  the  thermomeiric  readings  in  the  one  and  in  the  other  disca><-  will 
appear  from  the  dcsrriplions  which  I  have  already  given  at  p.  103,  and  at 
p.  1019,  respectively.  But  1  must  add.  in  reference  to  Wundcrlich's  sup- 
posed cases  of  recovery  from  acute  tubcrculoais,  that  he  attached  great 
importance  to  the  occurrence  of  a  prolonged  "amphibolic  stage,"  with 
alternate  exacerbations  and  remis&ions  (sometimes  amounting  to  complete 
apyrexta)  as  conclusive  against  the  presence  of  enteric  fever.  I  must  con- 
feu,  however,  that,  as  it  seems  to  me,  the  only  way  in  which  the  occurrence 
of  recovery  from  an  attack  of  miliary  tuberculosis  could  be  proved  by  clini* 
cal  evidence  alone  would  l>e  by  t)ie  diKovery  of  lulierrles  in  the  choroid  of 
the  eye.  Another  po3i>ibility  is,  of  course,  that  the  patient,  after  getting 
well,  should  die  from  some  other  cause,  and  that  the  tubercles  should  be 
(iiund  in  a  slate  of  obsolescence.  In  regard  to  this.  Dr.  Bristowe  st>e.'ik-'>  of 
the  lung,  after  the  arrest  of  the  discrete  tul)crcles,  as  becoming  "seamed 
throughout  with  minute  patches  of  cicatricial  tissue,  the  fibres  of  which  have 
something  of  a  stellate  arrangement,  and  within  the  limits  of  which  the 
lung  tiwuc  presents,  from  the  presence  of  concurrent  emphysema,  a  coarsely 
sjiongy  character;  occa.iionally  in  the  centres  of  the  scars  minute  libroid 
knots  or  concretions  may  be  recogniied."  Finally,  I  muM  mention  that 
Biirkart  records  the  case  of  a  woman,  aged  twenty-eight,  who  died  after  a 
fortnight's  illness,  and  in  whom  the  tnng^,  the  pcntonetim,  and  the  kidneys 
showed  recent  miliary  tubercles  in  abundance,  while  in  the  intestine  there 
were  the  typical  lesionsof  enteric  fever,  some  of  the  ulcere  having  sloughs  still 
adherent,  or  partially  detached.  He  also  cites  eight  cases  recorded  by 
Birch-Hi rschfcid,  in  which  acute  tuberculosis  is  said  to  have  developed  itself 
immediately  after  enteric  fever. 

With  regard  to  the  trtatment  of  miliary  tuberculosis  of  the  hmgs.  all  that 
can  be  said  is  that  the  strength  of  the  pticnt  should  be  maintained,  that 
i^ptotns  should  be  checked  by  appropriate  drugs,  and  that  iodide  of  potas- 
sium, or,  perhaps,  even  bichloride  of  mcicnrj-,  shai^ld  be  given,  in  the  hope 
of  favoring  the  obsolescence  of  the  tubercles. 
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Asthma — thxtekm— hk^.-viitiom  ur  ak  aitack — diaomosu 

TION   TO  STKUi-TUKAL   LKMIOXS  Of    THK    LVKC — .CTIOLOCV — KAl 
fllVSIOLOOY  or  TUK   Dl^sEASK — TRtATUCKT  AMI    PROGNOSIS. 

Influenza —  history  —  svurroMS  —  |[\*iint( —  .«tioljOCV  —  i 

TKKAiltKST. 

Whooping-cough — NuMKKCLATimi — svhptoms  and  coursi 

PROGNOSIS — PATUOLOCV — TRKATUKHT. 

.'VsOinu  is  one  of  those  tcnns  of  vhich  the  scope  and  applicati 
been  gTcally  Darro wed  during  ihc  present  ccniuxy.  FormcrlT  it  a .  _, 
to  mcaii  what  we  now  call  dyspnoM ;  and  even  at  the  jireaent  azf  it  in 
mon  to  hear  persons  s[x>kcD  of  as  "asthmatic,"  who  are  suScneig  m 
(rom  bronchitis  aod  emphjr'sciiia.  Indeed,  soon  after  Ihc  dtKOveiyoft 
cultation  Rostan  and  some  oilier  French  phvsician&  were  MroDglr  dapn 
to  deny  the  existence  of  any  disease  desGriring  to  be  dUiinguisbcd  t^  I 
name,  and  occurrinK  in  ifenvnit  with  healthy  lungs.  But  that  then  if  a 
adisewe  there  can  be  no  doubt ;  and  now  th;it  it  U:n  tieen  tepmtni  tti 
other  alTections  with  which  it  used  to  be  confounded,  its  chancicrs  are  fan 
to  be  exceedingly  definite  and  well  marlc-d.  As  for  it»  natutrt  it  b  ca 
moaly  believed  to  depend  upon  spasm  of  the  smallest  air  tubes.  We  lb 
hare  to  coiuider  presently  whether  this  is  an  entirely  satisfactory  tbaotyw 
regard  to  it. 

Sym/f^Mt  t^  an  jlffarJt.^Asthma.  is,  in  the  first  placet  a 
affection.     It  sets  in  generally  with  remarkable  suddenness  j  most  I 
in  the  middle  of  the  nighi,  bclircon   a  and  4  a.K.;  but  m  SOOm: 
other  limes,  between  6  and  S  a.m.,  or  in  the  afternoon.     The 
almost  always  the  period  in  the  day  uhcn  th«-   patient 
In  the  same  case  it  commonly  l)ct;ins  at  about  ll>c  wrae  hour. 
is,  as  usual,  between  two  and  four.  111  ihc  morning,  the  [viticnt,  whoi 
gone  to  sleep  in  perfect  health,  u-akes  up  with  a  senjc  of  opfnaiKMi 
chest,  which  soon  passes  on  to  the  most  cxircovc  distress  of  breathing.     I 
sometimes  the  seizure  is  preceded  by  symptoiDs  which  prrvions 
enables  him  to  rccog^nixe  as  premonitory ;    among   ihetu  are  a 
drowsiness,  flatulence,  a  slight  degree  of  snceiing,  a  trouhleiocDe  ~ 
under  the  chin,  ihc  passing  of  a  quantity  of  pole,  limpid  urin<-   'liVr  il 
which  is  secreted  in  hysteria  and  other  nervous  di^c^ises. 
mav  be,  the  urgent  dyspnuea  which  now  attacks  him  coropeb 
and,  perhaps,  drives  him  to  the  window,  which  he  thrown  wiiJ> 
hoi>c  of  getting  air  more  freely.    Or  he  may  be  obliged  tout  ui!.>  im^-ux 
planted  upon  a  table,  or  to  stand  with  his  lunds  graipinx  the  mantelpM 
or  some  article  of  furnimre  above  hb  head;  such  atiiludca  '  *    ' 

fur  the  puqwse  of  fixing  the  iihoulden  and  *0  MaWina  the  1 
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Kspiratioo  in  Ihcir  action.  HiK  face  becomes  livid  or  ptnplc,  his  eyeballs 
Stan  from  their  sockets,  hn  hands  and  feet  ak  cold,  his  skin  is  covered 
n-ilh  a  profuse  sweat,  and  hit  expression  indicates  extrenie  anxiety.  In  fact, 
he  may  appear  to  be  at  the  point  of  death. 

Examination  of  the  chest  shovnt  that  the  physical  conditions  arc  as 
follows:  The  breathing  is  not  accelerated,  but  of  normal  frequency,  or  even 
slower  than  natural.  Its  rhythm  is  perverted,  the  inspiration  bcinj;  diort, 
whereas  the  expiration  is  greatly  prolonged.  With  the  inspiration  there 
may  be  some  wheeling,  but  this  is  nothing  in  comparison  with  that 
which  accompanies  the  expiration,  and  which  is  audible  all  over  the 
room.  The  shape  of  the  chest  is  such  as  corresponds  with  a  vciy  deep 
inspiration ;  the  upper  ribs  are  raised  to  the  fullest  possible  extent  and 
widely  separated  from  one  another ;  the  diaphragm  has  descended  toward 
the  abdomen,  so  That  the  art-a  of  pulmonary  perciivvion  rcmnancc  extends 
considerably  lower  than  natural.  During  inspiration  the  stcrno-mastoidei 
and  the  scaleni  are  brought  into  action,  but  there  is  scarcely  any  advance  in 
the  degree  of  expansion ;  during  expiration  there  is  but  little  recession, 
although  the  rigid  abdominal  muscle;^  can  be  seen  and  fell  to  be  doing 
their  utmost  to  expel  air  from  the  lungs.  Percussion  shows  much  less  than 
llw  natural  amount  of  differcnrc  between  inspiration  and  expiration,  as 
legards  the  poiition  of  the  edges  of  the  lungs  m  relation  to  the  heart  and 
the  liver.  The  percussion  note  over  the  chest  generally  is  hj' per- resonant. 
On  auscultation  the  vesicular  murmur  is  found  to  be  almost  or  quite 
inaudible ;  it  may  be  replaced  by  sibilus,  or  by  rhonchi  of  varying 
quality.  With  the  expiration  there  is  heard  through  the  stethoscope  the 
same  loud  wheezing  sound  which  has  been  already  mcnlioncd  an  being 
heard  at  a  distance. 

So  entirely  occupied  is  the  palient  with  the  mere  act  of  breathing  that 
he  can  scarcely  utter  a  word,  or  turn  his  head  to  one  side,  ot  even  stop 
to  cough ;  but  after  a  time  a  slight  cough  comes  on,  leading  to  the  ex- 
pectoration of  a  few  grayish -while  pclleu  uf  mucus  about  as  large  as  peas. 
Not  infreiiuently  the  mucus  is  stained  with  blood,  and  sumetiraes  there  is 
considerable  luemoptytb.  The  occiiriencc  of  expectoration  generally  indi- 
cates that  the  symptoms  are  about  to  subside.  The  duration  of  a  jaroxysm 
of  asthma  is  very  variable ;  usually,  it  lasts  from  one  to  three  hount.  As 
it  pa»e!>  off,  the  patient  falls  asleep,  and  when  he  wak»  in  the  morning  his 
breathing  may  be  quite  easy  and  unattended  with  any  di-MTomfort.  Uut 
sometimes  the  disea:ie  continues  for  several  days  in  succccMon  with  scarcely 
any  abaiemeni,  except  that  there  is  almost  always  some  increase  in  its 
severity  at  night,  and  some  lessening  during  the  early  part  of  the  day.  In 
such  ca.nes  the  patient's  condition  causes  extreme  alarm,  although  a  fatal 
termination  scarcely  ever  occurs.  One  insunce  in  which  the  breathing 
actually  cea3.ed  and  life  was  maintained  only  by  artihcial  respiration  has 
been  mentiiined  at  p.  15.  When,  asthma  iiotses  off  in  the  usual  w.iy, 
it  b(  apt  to  return  during  the  following  night.  The  ]xirox)'sms  may,  10 
fact,  recur  for  several  successive  nights,  and  may  then  cea»e,  leaving  the 
patient  entirely  free  for  weeks  or  mouths  together,  but  there  are  other  cases 
in  which  the  disease  shows  itself  night  after  night  fur  years.  I  knew  a 
genllcnun  who,  for  the  last  twenty-five  or  thirty  yean  of  bis  life,  w.-u  never 
able  to  he  down  Co  sleep.  When  night  came  on,  he  drened  himself  in  a 
flannel  suit  and  seated  himself  in  a  large  chair,  and  in  thi.s  he  remained 
until  the  morning. 

ViagnMit. — From  the  above  description  of  asthma  it  wilt  be  apparent  that 
tbc  disease  can  rarely  be  mistaken  for  any  other  by  a  <  arcfiil  ol>serrcr ;  cer- 
tainly it  ought  never  to  be  confounded  with  those  tra<  heal  or  laryngeal  affec- 
bons  (such  as  bilateral  paralyus  of  the  abductois  uf  die  cords)  to  which  tbc 
65 
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dyspnoea  b  mainljr  insfnratorjr.  On  the 
history  that  oitc  can  tell  whether  a  patia 
from  iironchiiMand  emphysema.  Andacca 
bap|)cns  that  a  child  (and  even  an  adult)  i%  | 
very  ariiir  and  dan(;eTou!i  attack  o(  bfoncbo-i 
soim(t»  ovL-r  tbL-  cht-si,  and  that  the  rapid  lul 
COUTM  of  a  day  or  two,  and  ttic  reciimmre  of 
ultimnlely  jutiiry  tlte  conclusion  that  the  » 
rclniiunit  of  hronchitU  and  emphyKma  lo 
catcd.  On  the  one  hand,  it  is  not  uncc 
chronic  bronchilU  to  Miffer  from  time  to  tin 
which  cannot  be  accounted  for  by  any  inert 
tion,  anil  which  iteeni  referable  only  to  a  con 
and  ir  3iich  s]Mim  is  regarded  as  conslira 
asthm.-i,  it  may  be  fairljr  said  that  in  ihei 
really  |>TeM:nl  as  a  comphcalion  of  t)ie  broitc 
wat>,  in  tact,  funnally  rei  ogoized  by  Salter  as 
of  it  »  that  it  i.i  con.stanily  vrone  in  the  wi 
b  not  generally  the  cjue  when  asthma  occu 
on  the  other  hand,  if  a  pcreon  with  perfectly) 
tubjcci  to  fret|i]ently -recurring  attacks  of  axt 
later  become  emphyxcmaluus.  We  haire  K 
■slhma  the  ribx  are  raited  and  widely  xpcui 
placed  at  a  lower  level  than  natural.  It  n 
arw  in  a  »tate  of  over  di-^icntion.  Now,  whe 
IS  is  uxnally  the  cax,  the  cliest  walb  return 
pontion  and  the  litngn  to  their  nonnal  siic. 
and  again  at  xhoti  intert-nis,  the  inevitable  r< 
pulmonary  tisuiebcconK-« impaired,  and  that 
ovcrel  retched  and  coiphyscmaious ;  ultimftl 
undcrgDCK  diblation,  drop§y  sets  in  and 
continued  asthma  gradually  acquire  a  pc<:u1 
characteristic  and  has  been  well  describe* 
backed,  high  Mouldered,  and  ^looping;  th 
without  pliancy,  and  froni  it  the  arms  hang 
backward  and  bent  at  the  elbows.     They  an 

Sromincnt  veins,  cold,  thin  hands,  and  t  dual 
ollow,  the  ejreballs  turgid  and  watery,  tlie 
Jaw  rather  hanging.  The  voice  b  feeble  an( 
jEliol^gy. — With  respect  to  the  canscsori 
asked;  l.  What  arc  the  conditions  which  n 
of  the  disease,  whereas  other  perwns  scero  d 
by  it?  X.  What  arc  the  various  exciting ■ 
are  found  to  bring  on  the  paroxysms?  ^ 
The  answer  to  the  Aryt  of  these  qucstionsi 
Inheritance  playsA  certain  part  in  tlK  "astli 
it.  This  writer  gives  many  striking  instaaa 
from  generation  to  generation;  Itc  also  in 
brothers  and  sisters  in  a  family  were  asdu 
■0.  In  early  life  a  good  many  cases  appear 
to  measles,  to  whooping-cough,  or  lo  an  at 
the  child  seems  to  recover  perfectly,  but  it 
asthma,  from  which  it  had  previously  beca  e 
looks  as  ihotigh  the  fundamental  defect  wa 
the  texture  of  the  lungs  or  of  the  bronchi 
there  are  points  which  suggest  that  tlie 
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Salter  rdoles  the  cue  of  an  q)ikr>tu:  psti«nt  vhose  fits,  after  hsviag  wet  in 

with  ihcir  inaal  premonitory  symptoms,  were  on  scverxl  occa&ioiis  replaced 
by  atthraalic  pojoxysms.  And  attothct  of  his  cases  is  that  of  a  Kentlenun 
in  whom  a  violent  attack  of  asthma  was  twice  suddenly  excited  by  fear. 
Then,  again,  zitthma  a]>|war«  to  l>e  sonKtimes  ctoscly  related  to  ((out.  And 
it  hits  been  oWrved  to  alternate  with  cutaneous  eruptions,  becoming;  wune 
when  the  skin  ha»  ^ol  better,  and  riV^  v^rsd. 

The  age  at  which  patients  first  become  alTected  with  asthma  is  very 

LwiaMe.     It  sets  in  during  childhood  much  more  often  than  u»e<t  to  be 

Pnppoted.  Salter  found  that  in  a  fourth  of  his  cases  it  had  bcgiin  before 
the  tenth  year,  and  he  saw  two  cascs  in  infants  of  fourteen  and  twcoty<eight 
days.  More  roalr«  than  females  arc  affected  with  it,  in  the  pTO]>onioD  of 
two  to  one. 

The  fjceiliifg  ituuii  of  the  asthmatic  paros)-5m  vary  widely  in  diRerent 
cases.  Indeed,  hardly  any  two  patients  a^rce  in  their  statements  as  to  the 
precise  conditions  which  bring  on  their  attacks.  Particular  kinds  of 
weather,  ceruin  winds,  cold  air,  the  confined  air  of  crowded  roomii  or 
railway  carriages,  aet  as  exciting  causes  in  some  cxscs.  Or  the  diwase  may 
be  especially  apt  to  follow  the  inhalation  of  dust,  (lulT,  or  smoke,  even  the 
smoke  of  an  extinguished  candle  or  of  a  tucifcr  matcli.  Some  patients  are 
sure  to  l>c  attacked  if  ihcy  come  near  to,  or  in  contact  with,  certain  kinds 
of  animals, — cats,  rabbits,  dogs,  horses,  guinea  pigs,  or  the  wild  bcuis  of 
a  menagerie.  Salter  relates  many  remarkable  cases  of  this  kind,  and 
what  is  especially  noteworthy  v^,  that  years  have  often  passed  before  the 
patient  has  discovered  to  what  simple  cause  all  his  sufferings  are  really  due. 
One  man,  the  proprietor  of  an  equestrian  establishment,  was  continually 
asthm.itic  until  he  retired  from  business,  and  then  became  almost  entirely 
free ;  but  whi-ncver  he  went  back  among  the  horacs  the  disease  returned, 
and  so  at  last  he  found  out  that  they  were  to  him  the  s{)eeial  exciting  cause. 
1  luve  known  a  lady  who  was  attacked  with  aMhm.i  whenever  she  was 
in  the  same  room  with  a  cat ;  the  animal  could  not  tie  hidden  anywhere 
near  her  without  her  discovering  it  by  the  |>aiuful  sense  of  constriction  in 
the  air  pasuges  which  ^he  i)uii:kly  began  to  ex|>CTience.  The  asthma 
Juccd  by  hay,  or  rather  by  the  pollen  of  graxaa^  is  one  form  of  the 
known  as  hay  fever.  Some  patients  never  l\ave  asthma  unle%  they 
le  exposed  to  the  influence  of  the  pollen;  others  are  habitually  asthmatic. 

"this  being  only  one  of  many  causes  capable  of  exciting  the  disease  in  them. 
Many  persons  are  attacked  if  they  inhale  the  jrawder  of  ipecacu.tnha  diffused 

^tn  the  air,  and  odors  of  ^irious  kinds  act  as  exciting  cautcs  in  particular 

Diet  plays  an  important  part  in  setting  tip  the  paroxysms  in  almost  all 
lastlioutic  patients.     Heavy  sup[)ers  and  late  dinners  are  very  injurious; 
nany  persona  are  unable  lo  eat  any  solid  food  for  several  hours  bcfgre  bed- 
lime.     Special  uriiclcs  of  food,  among  which  are  cheese,  nuts,  coffee,  bottled 
3Ut  and  wine,  are  apt  to  provoke  the  disease. 

Another  uicjsional  cause  of  asthma  is  the  presence  of  polypi  in  the  nose. 
This  was  first  jxiintcd  out  by  Voltolini;  it  has  since  been  confirmed  by 
HaenL<u.-h.  Removal  of  the  natal  growths  frees  the  patient  from  the  liability 
tto  the  recurrence  of  the  bronchial  alTcction.  Salter  mentions  one  case  in 
rhich  a  painxysm  was  sure  to  occur  if  the  rccEum  w^  allowed  to  remain 
loaded.  Sometimes  the  attacks  arc  clearly  traceable  to  uterine  irritation, 
as  when  they  return  with  each  catamenial  period  or  come  on  only  during 
pregnancy  or  parturition. 

But  of  all  the  exciting  causes  of  asthma,  the  most  important  in  ita 
Infiuenre  is  lotality.  And  here,  again,  there  are  the  strangest  differences 
between  dilTerenl  cases,  so  that   it  almost   seems  as  if  the  disca^'  were 
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reguUt«d  only  by  caprice.  In  certain  pUco  the  patient  b 
atUcket) ;  in  other  places  he  is  as  sure  to  escape.  Ai  >  rale,  the 
which  are  roost  favorable  in  ihrir  eflVcts  upon  asthnulic  sabfects  are) 
CTomled,  sxnoky  towns,  like  London,  Glasgow,  and  Maticbester.  The  aa|| 
extiaordiiiaty  itorics  aiL-  related  by  Salter  of  tlie  efTects  of  hoaAoa  ui  wfti 
the  (ItJcuK.  Persons  whose  lives  had  been  rendered  nuienblc  far  jcM 
hare  become  entirely  free  from  the  disease  on  ukinj;  up  their  resiiJeiKK  ii 
the  njeiry[iolts.  He  Ihoughl  that  thrce-founhs  or  seven -eijiht hi  rtf  all  i 
nl  xsthtn:k  mi(;hi  be  cured  in  (hi&  way.  Ii  is  to  be  noted  ' 
oriorality  extends  to  nciilralizing  the  ill  effects  of  iomeotl.i  ii(i 

of  the  juaroxysuis;  the  patient  may  be  able  in  London  lo  at  what  be  flam 
and  at  whaiever  hours ;  whereas  in  the  country  the  strictest  dicttitf  mif  li 
TMiuired  lo  keep  olT  the  disease.  On  the  other  hand,  there  are  a  lev  oat 
in  which  the  air  of  the  seaside  or  of  a  bracinj;,  hilly  district  u  fotad  to  Ii 
the  best. 

Pathoipfy. — ^Various  theories  have  been  framed  to  Kcoont  Ibt  tb 
paruxvMns  of  usthma.  but  I  aro  not  uire  whether  even  ttow  the  patbokcy  D 
the  disease  can  be  said  to  be  fullv  ntablttbed.  The  rxftnU^ry  r^---—tn 
the  d)'spn(£a,  exactly  like  tltat  which  accoinimnies  capilUnr  bn>T  -^ 

to  clearly  show  ihu  it  mint  defiend  upon  a  morbid  oflection  m  mc  itf] 
small  bronchial  tubes  within  the  lungx.  During  the  act  of  csptrUioo  liai 
tubes  are  as  mucli  cxiKMed  to  preMure  as  the  puInioiuTy  alveoli  tbeuadfOI 
and  it  b  nut  difficult  lo  understand  how,  when  from  any  c«ok  they  Ml 
partially  obsinicied,  they  may  admit  air  into  the  lungs  in  iospiraitoa.  *< 
vet,  by  a  kind  of  valvular  action,  refute  to  allow  it  to  pass  oot  in  eipinixN: 
The  (luesiion  is  what  It  the  nuiure  of  the  obttruction  in  asthma.  Now.  Ik| 
iwMt  obvious  .tuggestiun  certainly  b  that  it  results  from  sposai  of  the  na 
cular  fibm  in  the  ivalb  of  the  tube*.  That  ihe^e  Abm  are  caacUe  of  COS 
trading,  so  as  to  narrow  to  some  extent  the  c;ilibrc  of  the  tobea.  ha*  bed 
established  by  phfsiologbts.  The  suddenness  of  the  onset  of  the  mhiMlii 
paroxysm,  the  c<^ual1y  sudden  way  in  which  it  sometimes  subsides  under  thi 
uflitcncc  of  a  violent  mental  shock  or  emotion,  the  marked  cficct  tA  hk} 
remedies  as  chloral,  bctlndonna,  and  stramonium  in  bringing  it  to  an  cndj 
tikc  close  relation  which  appears  to  exbt  between  asthma  and  certain  ne» 
roKS,  may  all  be  mentioned  as  tending  lo  confirm  the  view  that  it  b  eacA< 
tially  spasmodic  in  its  nature.  On  the  other  hand,  it  b  by  no  means  ckai 
that  spasm  can  account  for  such  considerable  narrowing  of  the  lubes  m  bMI 
be  present  in  asthnu ;  nor  that  it  is  poaiblc  for  spasm  to  be  kept  ap  for  M 
great  a  length  of  time  as  that  which  b  soDKtimes  occupied  by  n  peoloocBd 
paroxysm  of  the  disease.  The  allcraaiivc  hypothesb  is  that  the  tawM 
membrane  of  the  tabes  becomes  very  rapidly  swollen  by  what  German  vritfi^ 
term  a  "  iluxionary  h)'per8emia,"  or  (as  Weber  has  put  it)  by  "a  dilatatiaq 
of  its  blood  vesacb  through  ibe  influence  of  the  vaso-motor  nerves."  Tk 
fact  that  the  catarrhal  fonn  of  hay  fever  is  attended  with  an  obnooa  swrUifl| 
of  the  mucous  membrane  of  the  nose  is  a  strong  point  in  &vor  of  thb '  ' 
for  it  is  surely  very  unlikely  that  the  asthmatic  form  of  the  same 
should  he  alto){eih(.-r  cliiTereDt  to  its  pathology.  And  StOrfc  b  said 
actually  observed  with  the  laryngeal  mirror  that  during  ao  asthmaii 
the  whole  length  of  the  trachea  and  port  of  the  right  brofichus  i 
congested.  It  is,  however,  not  improbable  that  the  smallest  lubes 
affected  with  )>olh  hyperemia  and  spasm. 

In   1871,  Ixyden  dUcovercd   in   the  sputa  certain   pointed  oct 
crystab,  identical   with   those   found   in   the  blood   and  viscera  in 
of^leuchicmia,  which  are  commonly  known  as  Charcot's  crystal*, 
been  firM  described  by  him.     Leyden'a  idea  was  that  these  cryiulsl 
jierhafM,  constitute    the   storting   point  of  the   asthnaltc   pannji 
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trritaling  the  peripheral  ends  of  the  bnni-hei  of  ihc  vxgi  in  the  bronchial 
mucoiis  inembrauie,  and  so  setting  u)i  a  reflex  ■i]iasm  of  tlte  niiitcul.ir  tilire* 
bcncnih.  But  tim  U  not  at  all  probable,  (or  they  have  alio  Iweii  observed 
in  the  :>|)uta  of  ptienii  oufTering,  not  from  asthma,  biii  from  other  broQchiKl 
afllrrtioni, 

Trralment. — Thi*  £illt  under  two  heads  :  we  have,  firat,  to  prcvenl  the 
recurrence  of  Ihe  axthm;!,  and,  secondly,  to  n-lieve  the  attack*  when  they 
develop  themselves,  and,  if  poNtible,  to  ml  them  Khorl, 

In  endeavoring  to  i>revent  the  recurrence  of  attacks  of  atthnu,  by  far 
the  mutt  important  thing  »  to  study  carefully  itn  exciting  cauK^  in  the 
individual  patient,  and,  as  Ictr  as  ponihle,  to  remove  him  from  their  influence. 
A  medicine  wrhich  is  in  sortie  cases  very  lerviceahle.  nlihuiigh  the  theory-  of 
its  nattiie  it  obsaire,  is  the  iodide  of  poia^ium  in  do<vs  of  about  eight 
grains  throe  times  a  day. 

Fur  Ihc  p»oxyMn!(  of  asthma  dilfcrent  modes  of  treatment  arc  useful) 
in  one  case,  »omR  in  another.     Many  pacicnis  are  at  once  relieved 

hen  they  ar«  mode  faint  and  Mck  by  an  emcltr  dose  of  ipecacuanha  or  by 
smoking  tobacco.  The  btlcr  is  snid  to  he  the  best  remedy  for  hay  asthma  ; 
unfortunately,  those  who  smoke  habitually  are  incapable  of  deriving  benefit 
from  it.  In  some  cases  nothing  docs  so  much  good  as  strong  hot  coffee 
taken  on  an  empty  stomach,  or  hot  whisky  and  water,  or  gin,  or  brandy. 
In  other  cjucs  the  inhalation  of  chloroform  gives  very  rapid,  bui  generally 
only  temporary  relief,  Smoking  the  leaves  of  stramonium  (or  of  one  of 
the  other  s]iecies  of  Oalnra,  Ihc  D.  ferox  ox  D.  tafu/a)  is  often  very  effectual. 
Or  the  patient  may  be  given  stramonium  as  a  tincture  or  an  extract,  or 
the  ethereal  tincture  of  lobelia  in  full  d(»es,  or  tincture  of  bclUdonna,  or 
chloml.  Some  patients  derive  the  greatest  [(osiible  benefit  from  the  fumes 
of  nitre  paper,  burned  so  as  to  fill  the  room  with  white  smoke.  In  other 
cases  nothing  docs  so  much  good  as  the  inhalation  of  a  green  powder  which 
is  sold  as  a  secret  remedy  in  the  United  Stales,  and  which  (it  is  said) 
may  be  imitated  by  mixing  toother  niirc,  powdered  stramonium,  and 
powdered  aniseed.  For  details  in  the  management  of  cases  of  asthma.  I 
would  sirongly  advise  my  readers  to  consult  the  late  Dr.  Hyde  Sailer's  work, 
based  as  it  is  upon  a  vast  experience  of  the  disease,  as  well  as  upon  his  own 
sulTeringi  from  it.  It  contains  on  almost  every  page  practical  hints  of  the 
greatest  value. 

In  regard  to  the  proKuosis  in  asthma,  one  very  important  fact  is  that 
when  the  disease  occurs  in  childhood,  it  generally  subsides  about  the  age  of 
puberty,  leaving  the  {laticnt  free  for  ihe  rest  of  his  life.  On  the  oilier 
hand,  persons  above  the  ajje  of  forty  or  forty-five  sctduin,  if  ever,  get  rid  of 
a  liability  to  it.  The  longer  and  the  more  frctiiient  ihc  punaxysms  the 
more  serious  is  the  ca>c.  It  is  also  essential  to  notice  whether  in  the 
inten-als  bctnx-cn  the  attacks  there  is  any  shortness  of  breath,  or  cough  with 
expectoration.  For  such  symptoms  indicate  that  the  asthma  is  com  plicated 
with  chronic  bronchitis,  or  emphysema,  or  dilatation  of  the  right  ude 
of  the  heart ;  and  the  presence  of  any  permanent  organic  letion  of  the 
thoracic  organs  adds  enormously  to  ttie  gravity  of  the  disease. 

Influekza. — There  is  a  form  of  catarrh  of  the  ncse,  throat,  and  air 
passages  which,  from  the  manner  of  its  distribution  as  an  epidemic,  is 
evidently  a  s|>ecific  di.ieaae.  This  is  the  iH/tiifiiM,  an  it  is  termed  both  in 
England  and  in  Germany,  the  name  ticing  of  Italian  origin  and  having  come 
into  use  aliout  two  centuries  ago  ;  in  France  it  is  known  as  iagri^,  a  word 
which  is  said  to  be  derived  from  the  Polish  Crypka  or  Grypka  {=  rauttiie). 
Its  history  is  supposed  to  date  back  into  remote  antiquity;  but,  as  might 
be  expected,  doubts  exist  as  to  the  real  nature  of  many  of  the  older 
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epidemics,  one  of  which  is  supposed  to  havi 
magne,  when  returning  from  Italy,  in  the  yt 
centuries  the  periods  during  which  influenzal 
recorded  ;  the  late  Dr.  Parkes  (in  Reynolds'  ' 
eleven  in  the  sixteenth  century,  sixteen  in  tl 
the  eighteenth.  Between  rSoo  and  1850, 
of  which  three  were  most  important;  on< 
countries,  occupied  the  years  1830  to  1833, 
the  third  in  1847-1848.  It  seems  to  be  doub 
reappearance  of  the  disease  during  the  secon< 

Course. — Most  of  the  symptoms  of  influ 
common  feverish  cold ;  but  it  is  attended  ■ 
more  severe  depression  of  the  vital  powers, 
becomeschilly,  and  even  shivers,  and  forsom< 
ill,  before  any  definite  local  affection  appears 
when  he  was  first  called  to  two  cases  on  Apri 
just  those  which  frequently  tnark  the  coi 
continued  fever,  and  that  he  did  not  then  ki 
but  in  the  course  of  that  and  the  fol 
smitten  with  the  disease.  Since  the  introdu 
clinical  practice,  no  well-marked  epidemic  hi 
that  the  fever  presents  nocturnal  exacerbat 
very  high  ;  the  pulse  is  rapid,  and  it  is  also  r 
sometimes  intermittent.  After  a  short  interv 
the  patient  begins  to  sneeze,  and  a  thin,  acr 
eyes  become  red  and  watery,  his  fauces  ar 
and  more  prostrate,  so  that  he  cannot  keep 
perform  his  customary  duties.  He  may  sufF 
m  some  epidemics  drowsiness  is  a  very  cor 
patients  become  delirious.  Pains  in  the  lin 
be  complained  of.  There  is  always  severe 
pain  at  the  root  of  the  nose  which  is  attribu 
to  the  frontal  sinuses.  At  the  same  time,  o 
with  an  irritating  rough,  dry,  or  attended  wil 
Sometimes  there  is  great  dyspncea,  with  a 
cordial  region,  and  a  liability  to  severe  suffoc 
may  even  become  livid.  LtKS  of  appetite  is  ■■ 
is  thickly  furred ;  there  may  be  nausea  a 
diarrhcea  is  present ;  the  skin  may  have  : 
scanty  and  high  colored.  In  pregnant  worn 
result  (it  is  said)  of  the  violent  cough,  or,  il 
been  suppressed  from  other  causes,  they  someti 
At  the  end  of  from  three  to  five  days  thi 
much  longer,  the  usual  reason  is  either  that  p 
or  that  the  catarrh  of  the  air  passages  has  i 
The  subsidence  is  sometimes  gradual,  someti 
diarrhcea ;  sometimes  it  seems  to  set  in  with 
valescence  is  always  slow,  and  he  is  lonj 
Relapses  are  said  not  to  be  infrequent,  but 
few  persons  suffer  more  than  one  attack  duri 
other  hand,  to  have  had  influenza  in  the  ci 
confer  no  immunity  against  its  recurrence  on 

In  some  cases  the  disease  assumes  a  r 
merely  complaining  of  a  slight  coryza,  perl 
sore  throat  and  cough,  and  attended  by  a  lil 
inclination  for  work. 
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Mortality. — It  may  appc-sr  paradoxical  tos.ty  (hat  influtrnia  is<«ldotn  fatal, 
and  yd  that  it  always  causes  a  great  incrraf«  above  the  normal  death  rate  of 
the  towns  in  which  it  breaks  out.  Bui  thccvplanation  i$  that  almost  all  the 
inoitality  from  it  is  biought  about  indiix'ctiy.  and  that  the  numbi'n  of  those 
who  fall  ill  with  it  are  f^eater,  beyond  al!  cotuparison,  llian  in  the  case  of 
any  other  disease.  In  London,  in  1847,  it  is  said  to  have  dcslioycd  5000 
pcrions  in  six  weeks  ;  but  then  150,000  persons  arc  computed  to  have  been 
attacked  by  it.  In  Paiis,  abore  one-fourth  of  the  population  suffered;  in 
Geneva,  not  less  than  one-third.  Those  who  die  are  chiefly  old  and  debitt- 
taied  subjects,  who  have  prcWousty  labored  under  emphysema  of  the  lungs, 
or  who  have  feeble  and  ditaled  hearts.  It  is  sometimes  dangerous  10  very 
young  children.  Parkcs  stale*  that  patients  with  lesions  of  the  valves  of  the 
heart,  and  some  at  least  of  those  who  have  phthisis,  pasi  through  ini!uenia 
without  bcmg  the  worse  for  it.  But  other  writers  have  remarked  that 
after  its  subsidence  phthisis  often  takes  a  very  rapid  course.  Dr.  Farr 
IKiinled  out,  in  1847 <  that  the  mortality  was  much  greater  in  lho«c  districts 
of  England  in  which  the  death  rale  was  generally  high  than  il  was  in 
heathter  places. 

No  social  morbid  changes  are  seen  in  the  bodies  of  those  who  have  suc- 
cumbed during  an  attack.  The  lungs  and  atr  passages  are  congested,  soriM:- 
limes  10  an  extreme  dejfree,  and  there  may  be  great  tedema  of  the  pulmonary 
tissue.  Poeumonia  is  not  infrequent,  but  this  is  regarded  ^  a  com  plication  ; 
it  may  be  either  <:atarrhal  or  croupous.  Plastic  exudation  into  the  bronchial 
tubes  has  now  and  then  been  found. 

Recovery  from  inHuenca  is  sometimes  followed  brporolilU ;  and  it  b 
also  slated  that  when  the  patient  hud  previously  suSercd  from  neuralgia 
this  affcciioo  is  apt  to  relapic  after  convalescence  from  the  epidemic 
diicasL'. 

AUMtfgy. — A«  to  the  raui«  of  influenza  there  have  been  many  !(i>ccula- 
lioiu,  but  ox  yet  no  ponitive  (."onchuiion  has  l>een  arrived  at.  Certain  ob«CT- 
vation.s  which  have  been  mule  as  lo  the  way  in  which  it  xpreadi  arc,  however, 
of  great  importance,  as  Mig:ge''ling  some  possible  solution  of  the  difficult 
([tiestion  of  itt  origin  or  u«  ni-gntivmK  othen.  No  other  di-teav  dilTusc*  itself 
e4]ually  widely  over  the  eartlvit  surface.  Not  only  is  it  ra[iabte  of  existing 
in  all  inhahitfd  region.i,  so  far  »  is  known,  Init  in  KOme  egiidemicx  it  hax 
ranged  over  every  citiarter  of  the  globe,  and  ha.s  eMsbli.-iheti  iL%elf  in  places 
presenting  all  kinds  of  soil  and  every  variety  of  climali<;  conditions.  It, 
therefore,  cannot  l>c  attributol  to  any  telluric  emanation  or  mia>m.  The 
suggestion  ha«  sometimes  l>een  m.-ute  that  there  m*^  be  a  relation  iKlwcen  il 
and  ague,  but  it  is  not  found  to  be  exjjerially  .tevcrc  in  countries  like  Holland, 
which  are  infected  with  m.-itaria ;  indeed,  Holland  is  said  to  have  esca|ied 
some  epidemics  which  have  traversed  Kurope. 

Again,  the  progreact  of  infli]en7.a  from  district  to  diittrict  occupies  lime. 
Many  obnerven  have  thought  that  it  commonly  otiteri'L-s  a  definite  direction, 
namely,  from  the  ca-tt  or  the  north-east  toward  the  west  or  ?>outh-wesl. 
Thuii,  the  epidemic  which  niged  in  Ixindon  in  1833  is  stippoKed  by  Hirsch 
to  have  been  related  to  one  which  occurred  in  1830  in  China,  and  which 
reschcd  Moscow  later  on  in  that  year.  In  1S31  it  spread  owr  Russia,  Po- 
land, Germany,  France,  Sweden,  Italy ;  it  next  ap;)eared  in  the  Isle  of  Man, 
and,  lastly,  in  New  Jei^y,  on  the  other  side  of  the  Atlantic.  In  (S31,  it 
t>ccnfTcd  chiefly  in  Spain  and  in  some  of  the  United  States.  In  1633,  '' 
broke  out  again  in  the  north  of  Knrope,  and  after  extending  over  Ru«iaand 
Gemany,  and  ixissing  to  Denmark,  it  reached  I.ondon,  as  I  have  already 
mentioned,  in  April.  Il  was  also  otiserved  at  diflfercnl  ]wrbi  uf  this  year  in 
PraDcc,  Switzerland,  the  Tyrol,  Italy,  and  Kgypt.  Such  a  manner  of  spread- 
ing is  obviously  inconsistent  with  any  conceivable  kind  of  electrical  or  rnog- 
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netic  influence.  It  is  particularly  worthy  of  ni 
in  France  influenza  seems  to  occur  only  as  thi 
countries.  Some  writers  have  even  doubted  ' 
and  have  imagined  that  it  has  its  home  in  son 
Chinese  Tartary,  and  is  always  derived  from 

On  the  other  hand,  this  disease  often  sudde 
in  places  far  distant  from  one  another,  and  at 
of  their  inhabitants.  And  it  has  been  said  to  a 
dates  on  board  ships  which  had  been  long  at 
ports  where  influenza  was  not  prevailing.  Th 
feldt's  squadron  sailed  from  Spithead  on  \ 
and  the  Lizard.  On  the  29th,  there  having 
any  shore,  the  men  who  formed  the  crew  of 
with  influenza,  and  soon  afterward  so  many  o 
that  by  the  second  week  in  June  the  whole  s 
In  the  meantime  another  fleet,  under  Lord  h 
health,  for  the  Dutch  coast.  Toward  the  1 
disease  appeared  in  several  of  his  vessels,  als 
intercourse  with  the  land.  So,  again,  on  Ap 
Sir  Thomas  Watson  saw  his  flrst  two  cases  o 
called  the  "  Stag  "  was  coming  up  the  Chan i 
off  Berry  Head  on  the  Devonshire  coast,  all  on 
was  blowing  from  the  land,  and  in  half  an  h 
influenza;  by  six  o'clock  the  number  was  i 
o'clock  on  the  following  day  to  no.  The  vi 
Portsmouth  was  in  a  perfectly  healthy  slate,  bi 
of  the  soldiers  were  affected  by  the  disease  ih 
be  performed.  Parkes,  indeed,  expresses  so: 
instances  can  be  entirely  relied  upon.  But,  i 
gether  without  foundation,  they  effectually  di 
to  the  cause  of  influenza.  Neither  a  vapo 
matter  wafted  in  the  air  could  travel  such 
dispersion  and  destruction.  Nor  is  it  possibl 
be  any  substance,  such  as  ozone,  which,  natu 
quantities,  might  conceivably  become  enom 
the  same  time  over  a  wide  area.  For  thi 
(he  whole  of  a  town  or  city,  sometimes  co 
districts,  or  even  to  particular  streets ;  and  it 
villages  altogether  free. 

Thus,  by  a  process  of  exclusion,  we  are  bi 
unless  the  cause  of  influenza  is  something  of  t 
conception,  it  must  be  a  living  thing,  which 
multiplying  itself  when  once  it  has  been  intro 
or  country.  It  would  seem,  however,  that  t 
jection  to  such  a  view  in  the  fact  that  the 
hitherto  appeared  to  be  in  no  way  dependent 
logical  conditions.  It  may  prevail  at  any  ! 
during  all  kinds  of  weather.  If  it  has  somet 
thaw,  or  just  when  there  has  been  a  heavy  fo 
regarded  as  mere  accidental  coincidences;  a 
in  countries,  such  as  Egypt,  where  the  air  is  e 

The  difficulty  involved  in  the  foregoing  st 
cause  it  cannot  be  supposed  that  the  organism 
if  organisms  there  be,  undergo  multipiicatio 
except  in  the  air  itself.  It  is  true  that,  ace 
been  numerous  instances  in  which  the  complai 
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(MrttculaT  hoiiK»  of  a  town  at  which  Invclcrs  had  recently  arrived  from 
infected  placi-s.  And  there  have  also  been  examples  of  its  having  spared 
the  inmates  of  pri.sons  or  convents,  as  chough  their  isolation  h-id  served  to 
pioiecl  ihem.  Bill  all  that  such  ca^cs  can  prove  is  that  the  morbific  agency 
IS  capable  of  adhering  to  the  human  body,  or  to  clothes,  or  luggage,  so  as 
to  be  conveyed  from  one  place  to  another  ;  its  subar^uent  jtrowth  and  de- 
velopment IS  doubtless  altogether  independent  of  this  kind  of  assistance. 
CuUcD,  indeed,  defined  influenza  as  ealarthui  d  contagts,  but  if  he  mcaDI  that 
it  b  contagious  in  the  sense  in  which  ire  now  use  itiat  terra,  it  is  tolerably 
certain  that  such  a  view  is  incorrect.  The  disease  scents  to  occur  as 
frequi-ntly  among  perions  who  are  confined  indoors  as  among  those  who  (;o 
about ;  it  often  attacks  bedridden  people ;  it  docs  not  spread  from  one 
patient  to  another,  nor  to  relatives  or  nurses  of  the  sick.  It  is  decidedly 
more  common  in  women  than  in  men ;  children  suffer  less  than  adults,  and 
in  some  epidemics  they  seem  very  generally  to  escape. 

Another  poini  which  negatives  the  idea  that  an  attack  of  inllucnza  is  due 
to  an  organism  which  multiplies  within  the  human  body  is  die  abwnce  of  a 
stage  of  incubation.  Parkcs  cites  several  instances  in  which  pcrnons  who  Itave 
come  from  a  distance  to  places  infected  wjtl)  influcnu  have  fallcD  ill  on 
the  following  day  or  two  dAvs  afterward.  Such  cases,  indeed,  are  not  in 
themselves  conclusive,  for  lliey  could  be  matched  by  exceptional  cases  of 
scarlet  fever,  in  which  disease  the  incutiation  usuall)'  lasts  several  dayi^  But 
they  go  very  far  toward  proving  the  point  in  question,  when  they  are  taken 
in  conjunction  with  the  fact  that  at  the  coinmencemeni  of  an  epidemic  of 
influcnia  an  immense  number  of  persons  fall  ill  simultaneously,  or  nearly  ita 
If  the  disease  look  several  days  to  hatch,  one  may  be  quite  sure  that  the  pre- 
liminary morbid  process  would  not  thus  come  to  an  end  in  every  i}atie»t  at 
the  sxme  time.  Parkes,  indeed,  alludes  to  cases  "  in  which  the  incubation 
perioil  must  have  been  two  or  three  weeks,"  but  on  Innking  up  the  reference 
which  he  ^ives  to  Dr.  Kot>ert  Williain»'s  work  on  morbid  jioi.tons,  I  find  that 
the  only  instances  given  there  are  those  already  alluded  to,  in  which  the 
diMNUeap[>earcd  on  |io:ird  shipwhen  there  had  been  no  communication  with 
the  land. 

Another  rirciimntance  bearing  on  this 'picslion  i.i  the  fact  that  epidemics 
of  influifnta  have  almost  always  a  dednile  duration  of  from  four  to  six 
weeki,  and  that  their  Hubsidence  is  scarcely  le^a  sudden  than  their  com- 
mencement. It  is  mcnlinned,  as  a  Military  exception,  tltai,  in  iSji,  the 
disease  prevailed  in  I'ariN  for  nine  or  ten  nionthx  at  a  xiretch.  One  cannot 
but  we  how  easily  this  may  be  explained  on  the  hy]»oth«si»  that  the  [labaluin 
which  is  required  for  the  maintenance  of  the  organisms  Ripidly  l>ecocDe3 
exhauMtd  if  Mich  arc  .lupposed  to  exist. 

The  way  to  remove  .-ill  doubt  about  the  matter  would,  of  course,  be  to 
inoculate  upon  a  healthy  person  the  blood  of  a  patient  suffering  fn>m  in- 
fiuenia.  In  the  horse  this  experiment  has  already  been  tried  by  Hertwig, 
but  ha;i  failed.  It  is,  however,  a  liiir<iueitii)n  whether  the  human  daease 
is  identical  with  the  influenza  to  which  horses  are  liable,  and  which,  for 
eK.im|)le,  raged  in  the  United  States  in  1 873,  when  it  u  said  to  have  attacked 
■bout  16,000  horses  in  New  York  alone.  During  epidemics  of  influcnia 
FWBOtig  human  beings,  horses,  dogs,  ratu,  and  even  birds  are  slid  to  sulTer. 
Bat  when  the  equine  epixootic  prevails,  men  seem  entirely  to  esca|>e. 

DtfimiioH.~—\i\xxm%  the  prevalence  of  an  epidemic  of  influenza  the  only 
point  to  be  mentioned  in  regard  to  its  diaenosit  b  the  risk  of  muiuterpreting 
the  early  stages  of  other  febrile  complaints,  such  as  enteric  fever  or  the 
exanthemata.  Hut  is  it  iiosKible  for  the  disease  to  occur  sporadically  ?  and  if 
90,  how  can  it  be  distinguished  from  a  non-specific  cntarrh  ?  These  questions 
are  by  no  means  easy  to  answer.     Sir  Thomas  Watson,  indeed,  says  that 
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"  in  the  years  immediately  succeeding  an  epic 
again,  but  in  a  milder  and  less  general  form.' 
of  this  meaning  he  goes  on  to  say  that  "  man 
disorders  of  the  seasons  which  follow  a  per 
attended  with  much  more  languor,  debility, 
than  belong  to  an  ordinary  attack  of  catarrh." 
(a  disease  which,  from  a  certain  point  of  vi 
something  precisely  similar  to  this  seems  un< 
seems  to  me  that  the  statements  just  quol 
proof  in  regard  to  a  complaint  of  which  the 
teristic  as  are  those  of  influenza.  Parkes  sa] 
met  with.  We  ought  strongly  to  protest  aga 
among  the  higher  classes  in  this  country,  ol 
catarrhal  attack  that  happens  to  be  painful  or 
in  this  way  they  give  a  sort  of  dignity  to  what  i 
complaint  hardly  worthy  of  attention ;  in  m 
of  which  it  is  important  to  retain  the  special 
may  generally  be  found  in  the  fact  that  these 
the  damp  and  cold  seasons  of  the  year,  whereas 
disease  prevails  in  alt  weathers. 

A  further  question  still  remains  as  to  the  na 
of  catarrh,  affecting  a  greater  or  less  part  o 
towns  or  districts.  Thus,  in  1864,  influenza  i 
zerland,  during  the  spring  of  1867  in  Paris,  an 
Breton.  I  agree  with  Parkes  that  strict  pi 
"  local  epidemics  "  is  really  influenza  ought  t 
admitted,  but  it  is  difficult  to  say  how  the  pro 

Treatment. — I  need  say  but  little  about  the  ti 
historical  point  of  view  it  will  always  be  interes 
the  administration  of  antimony  were  recognize* 
injurious  in  this  disease  at  a  time  when  they  « 
tial  to  the  cure  of  pneumonia  and  other  infl 
the  latter  epidemics  quinine  was  found  usefiil 
of  the  attack  ;  but  the  most  usual  practice  is, 
tive  dose  to  prescribe  salines  during  the  fir 
ammonia  with  senega  or  serpentary.  Parkes  j 
to  the  management  of  the  disease,  evidently  bi 
and  these  would  doubtless  be  found  very  servi 
be  called  to  deal  with  a  new  epidemic.  One 
that  the  common  custom  of  feeding  the  p 
very  bad  one  ;  it  invariably,  he  says,  increases 
As  there  is  complete  loss  of  appetite,  and  as  I 
come  to  an  end  in  a  few  days,  it  may  be  : 
healthy,  to  let  him  have  such  beverages  as  icei 
water  with  lemon  juice,  or  very  weak,  cold,  w 
sons  stimulants  should  not  be  given  during  tl 
As  it  begins  to  pass  off,  a  good  supply  of  foe 
this  stage  tonics  are  very  necessary. 

WHOOPrNG-CoucH. — Like  so  many  other 
cough,  instead  of  being  clearly  traceable  in 
ages,  can  be  certainly  dated  back  only  to  a ' 
the  earliest  notice  of  it  is  said  to  have  been 
In  every  country  it  has  its  popular  name ;  in  F 
in  Germany  Keuchhusten,  in  England  Whoop: 
cough.     When  a  Latin  designation  is  desire 
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in  this  connlry  is  that  of  I'ctdis^i^,  originally  proposed  by  Sydenham ;  in 
Germany  it  is  known  by  the  I«s  disiinctivc  n.iinv  of  Tiissis  contm/iiinj. 

Clii*ifal  Course. — The  symptoms.if  whooping-cough  when  fully  developed 
arcsopcculiiirthai  it  cannot  l>e  co-founded  with  any  other  affection.  But.  on 
the  other  h.md.  during  ihc  early  period  of  the  disease  no  symptoms  whatever 
are  present  by  which  its  nature  can  be  even  suspected,  unless,  indeed,  there 
have  recently  occurred  in  the  same  lamily  or  in  the  same  neighborltood 
other  coses  from  which  it  may  have  been  derived.  This  "prodromal 
stage,"  as  it  is  sometimes  calledi  is  characterized  by  the  occurrence  of  an 
ordinary  bronchial  catarrh,  with  a  more  or  les  troublesome  couj^h  and 
some  pyrexia.  Sometimes  there  is  also  nasal  cAtarrh,  with  running  a\  the 
nose  and  sneering.  The  child  (for  whooping-cough  chiefly  aflccis  children) 
is  pale,  out  of  sorts,  restless.  A  point  on  which  Trousseau  lays  stress 
thai  the  cough  is  sometimes  remarkably  frequent,  recurring  fifteen, 
reniy,  or  thirty  times  in  the  mmuic  ;  in  such  cases  there  is  generally  high 
Brer.  He  speaks  of  having  been  able  to  diagnose  the  real  nature  of  the 
liwasc  at  this  period  by  the  incessant  repetition  of  the  cough. 

The  duration  of  the  prodromal  stage  is  very  uncertain.     Sometimes  in 

^oung  children  it  lasts  only  a  day  or  two,  or  it  may  perhaps  be  entirely 

at.     Sometimes  it  runs  on  for  two,  four,  or  even  six  weeks.     In  some 

it  is  believed  to  constitute  the  whole  of  the  disease,  the   patient 

recovering  without  having  any  more  distinctive  symptoms ;  this  possibility 

was,  I  believe,  first  suggested  by  Cullcn.     What  ordinarily  brings  this  stage 

to  a  conclusion  is  the  development  of  the  characteristic  "  whoop"  with  the 

coMgh.    The  change  in  question  may  occur  cither  suddenly  or  very  gndu- 

illy,  so  that  the  boundary  line  between  the  two  stages  is  often  not  to  be 

Ifixnl  with  any  certainty.     The  cough  may  on  some  one  or  two  occasions  be 

f  attended  with  a  sound  which  raises  the  suspicion  of  an  experienced  nurse  or 

Tisitor,  but  !)e«-eral  days   may  afterward    p;ite  before  any  confirmation  of 

their  nuMiicion  i.i  to  be  obtained.     Or,  on  the  other  hand,  in  a  case  which  Ih 

iDOt   re.iUy  one  of  whooping-cough,  doubts  may  arise;    for  Home  healthy 

pchildren,  especially  if  they  happen  to  cough  while  crying,  make  a  kind  of 

crowing  or  whoopmg  noise  that  i.t  not  very  different. 

Hut  when  whooping-cough  U  well  marked,  there  can  be  no  mtitake  atioiit 

it.      Pyrexia  \>  now  aliitcnt.     There  ntay  be  a  K°(k1  apj^eiite,  and  cxcej>t  for 

the  rough  the  child  may  ap|)ear  to  be  well.     The  cough  itself  cornea  on  in 

iparoxysnu,  of  which  there  may  be  only  a  few  in  the  tn-enty-rour  hours,  or 

\wt  many  a*  xixty  or  eighty,  or  even  more.    They  are  usually  more  frequently 

repeated  in  the  night  than  during  the  day.     Bach  begins  with  a  series  of 

short  explosions  «icceeding  one  another  rapidly,  and,  of  cotirae,  consisting  of 

as  many  expiratory  efforLs,  hut  with  no  noticeable  inspiratory  movements 

between  them ;  then,  after  the  air  in  the  lun^  has  l>een  reduced  to  a  very 

ttmall  amount,  there  occurs  a  long-drawn  ins])iration,  attended  with  a  loud 

rhooping  or  crowing  MMind  that  gives  the  name  to  the  disease.     It,  in  its 

urn,  may  be  followed  by  a  rcjietition  of  the  short  explosion*,  and  they  by 

'^the  whoop,  and  such  a  succestion  of  attacks  may  continue  over  a  neriod  of 

several  mmutes.    They  end  geneniUy  by  the  ex)>ectOTation  of  a  viscio  mucoid 

fluid,  and  sometimes  by  the  ejection  of  the  contents  of  the  stomach. 

It  may  well  l>e  imagined  that  the  paroxysms  of  whooping-cough,  when 
severe,  cause  great  di.stress.  The  child,  when  it  feels  one  coming  on, 
runs  to  its  mine  or  to  its  mother  for  support,  or  it  clings  to  a  chair  or  to 
a  table  so  as  to  diminish  as  much  as  possible  the  shock  which  affects  its 
whole  frame.  Patients  old  enough  to  take  notice  speak  of  experiencing  a 
tickling  sensation  in  the  larynx,  as  if  there  were  something  there;  or  a 
feeling  of  compression  about  the  throat,  as  though  the  air  could  nut  luus 
freely.    Those  who  one  younger  betray  the  approach  of  an  atlat  k  by  rest- 
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lessness  and  by  Anxiety  of  face.    SteAen  (in  i 
that  the  heart's  action  and  the  breathing  beci 

As  the  paroxysms  continue,  the  child  mi 
The  eyes  may  prolnide,  the  face  and  the  n« 
sweat  may  break  out.  Steffen  says  that  a 
the  urine.  Hemorrhages  are  by  no  means 
may  be  stained  bright  red  by  blood  which  p 
or  from  the  larynx,  the  nose  may  bleed,  one  c 
become  ecchymoscd,  the  tears  even  may  be  mi: 
membrane  may  be  ruptured,  with  escape  o 
side  or  on  both.  Steffen  says  that  a  momi 
not  uncommon.  Sebregondi  is  cited  by  this  i 
in  a  girl  six  years  old,  in  which  there  was  a 
each  attack.  Sometimes  spasmodic  mover 
face  or  of  the  eyebalb  occur.  Steffen  spt 
age,  in  whom,  when  severe  paroxysms  occ 
squint  of  the  right  eye,  whereas  the  left  eye 
held  fixed  by  tonic  spasm.  General  convuls 
occurrence,  and  they  often  prove  fatal. 

After  the  subsidence  of  the  paroxysm,  the 
a  time  and  may  be  glad  to  lie  down ;  somet 
which  may  continue  all  day  long;  it  m: 
fretful.  But  in  many  cases  it  almost  at  oi 
seems  as  gay  and  lively  as  though  nothing  ha 
been  vomiting  it  oflen  asks  for  food  and  eats 

Sequeim. — Among  the  more  remote  effects  ■ 
the  formation  of  one  or  more  shallow,  whitisl 
the  tongue  by  the  side  of  the  frasnum ;  at  lea; 
to  be  caused  by  the  lower  teeth,  against  whic 
during  the  paroxysm.  In  this  country  Dr. 
first  drew  attention  to  these  ulceis  in  a  pa 
Society  in  1876;  but  on  the  Continent  they 
by  Bouchard  and  otheis.  Dr.  Morton  deteci 
of  his  cases,  generally  between  the  third  and 
an  ulcer  in  an  infant  who  had  no  teeth,  but  i 
tongue  may  possibly  have  been  injured  by 
recognition  of  sublingual  ulcers  may  sometir 
clear  history  of  the  character  of  a  child's  cou 

Another  result  of  whooping-cough  is  t 
emphysema,  and  even  the  extravasatioh  of  aii 
pleural  areolar  tissue,  whence  in  some  rare  ca 
and  may  ultimately  diffuse  itself  into  the  sub 
the  chest,  throal,  and  limbs.  Or  a  pulmonai 
pneumothorax  results.  Either  of  these  affeci 
end  fatally. 

Prognosis. — It  very  seldom  happens  that  a 
directly  destroys  life.  A  verj;  young  child,  ho' 
complete  closure  of  the  glottis,  or  perhaps  fro 
of  an  intracranial  blood  vessel.  When  the 
follow  one  another  with  extreme  frequency, 
condition  of  apathy  and  stupor  which  is  attri 
upon  the  brain  and  its  membranes  and  which 

Much  more  often  fatal  are  the  pulmonat] 
Of  these  the  chief  are  bronchitis  and  brom 
they  kill  half  or  two-thirds  of  all  the  cl 
them.     As  may  easily  be  imagined,  patients 
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fUcatc  are  much  more  likcty  to  saccvmb  to  whooping-cough  than  the 
g  and  bcftlthy.  h  is  infinitely  more  cUngcTOU«  among  the  poor  than 
amoog  the  rich.  There  are.  hovrevL-i,  dilTercnccs  in  different  epidemics  t& 
tenrds  its  severity.  It  is  far  more  serious  in  its  consc<iuences  dnnng  the 
cold  seasons  of  the  year  than  in  the  summer.  When  it  a^ccts  adult  patients 
it  ia  very  distressing,  but  it  is  not  dangerous,  nor  is  its  duration  generally 
very  long. 

As  a  rule,  even  in  children,  the  tendency  of  whooping  M.-oiigh  is,  aricr  a 
variable  period,  to  subside  and  to  terminate  in  recovery.  The  expectoration 
which  ends  the  paroxysms  becomes  looser,  more  abundant,  and  more  pun- 
form.  The  violence  of  the  cough  lessens  and  the  characterise ic  witoop 
disappears.  Perhaps  the  length  of  time  during  which  it  continues  to  be 
heard  rnay  be  altogether  six  weeks  or  two  or  three  months.  In  a  case 
related  by  Trousseau  its  duration  was  altogether  only  three  days;  the  patient 
was  a  child  three  ycare  old,  an  innute  of  the  Neckcr  Hospiml,  where  the 
disease  was  epidemic  at  the  time.  After  the  paroxysms  have  ceased, 
symptoms  of  ordinarj-  bronchial  catarrh  may  remain  for  a  iiii»c.  live 
child  may  be  a  long  while  in  regaining  its  appetite  and  strength,  especially 
if  the  season  happens  to  be  winter,  so  that  there  is  a  difficulty  in  getting 
it  out  of  dooT^  and  into  the  fresh  air.  Sometimes,  when  the  whoop  has 
apparently  passed  off,  a  fresh  attack  of  catarrh  brings  it  back  again  for  a 
fe»'  days  in  as  marked  a  form  as  e%'er.  E»-cn  after  the  lapse  of  a  yvar  it 
nuy  be  noticed  that  the  cough  arising  out  of  a  simple  told  is  aticodcd  with 
a  somewhat  similar  sound. 

In  some  cases,  even  when  the  paroxysmal  stage  of  whooping-cough  has 
completely  pascd  off,  the  child  nevertheless  fails  to  recover  its  strength, 
and  ultimately  dies  of  marasmus.  Not  infrequently  pulmonary  phthisis 
develops  itself  as  a  kind  of  se<]uela.  Permanent  deafncs  and  oiorrhoBa  ate 
said  to  be  occasional  retutts  of  the  injury  nusiained  by  the  tympanic  mem- 
brane during  the  paioayim.s. 

Path^logji. — There  is  still  coRniderable  uncertainty  with  recard  to  the 
nature  of  whooping-cough.  That  its  proper  plu-e  is  among  the  infective 
diseases  is  suggested  not  only  by  iti  marked  contagiouMicss,  but  alw  by 
the  Eict  that  those  persons  who  have  once  had  it  are  protected  against 
future  attacks.  Steflen,  indeed,  says  that  iu  occurrence  for  the  second 
time  in  the  same  individual,  although  not  abnoluiely  impossible,  is  infinitely 
more  rare  than  that  of  scarlet  fever,  smallpox,  or  any  other  cxanibem.  ft 
ii  said  to  be  one  peculiarity  of  the  contagion  of  whooping-cough  that  it  is 
far  te:^  apt  than  most  other  contagia  to  be  transmitted  to  a  distance  in  an 
active  Mate.  K\  the  Bvelina  Hospital  for  Children  the  wbooping-cougb 
ward  is  allowed  to  be  i(ei>arated  by  a  short  passage  only  from  other  wards 
on  the  same  floor,  whereu  the  wards  for  the  cases  of  measles  and  scarlet 
fever  are  isolated  in  a  different  building.  Steffen  remarks  that  he  has 
never  met  with  an  instance  of  the  conveyance  of  the  contagion  of  who<i|)ing- 
cough  by  persons  not  themielves  affected  with  the  diitease.  However, 
one  can  hardly  doubt  that  it  might  be  spread  by  the  use  of  handker* 
chieb  or  towels  coniaminated  by  dried  secretions  from  the  air  (KLiMgcs 
of  patients ;  and  I  have  read  siimcwheie  of  an  iitilance  in  which  thin^  sent 
to  be  washed  on  some  inland  from  a  ship,  on  board  which  there  were  children 
affected  with  whooping-cough,  conveyed  it  to  the  inhabitanLs  of  the  island, 
where  there  were  previously  no  cases  of  it.  In  vol.  xi  of  the  Clinical 
Society's  "Transactienf,"  there  is  recorded  an  observation,  made  by  Dr. 
Brititowe,  of  a  ca»e  in  which  a  lady  appeared  clearly  to  have  conveyed  the 
contagion  of  the  disease  from  Sydenham  to  I.o«don  upon  her  drest.  During 
a  vinii  to  the  former  place,  a  boy  affected  with  whooping-cough  wai 
climbing  on  her  knee  and  coughing  and  sneezing  over  her ;  ^k  returned 
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home  the  same  evening,  and  caily  next 
found  playing  ov«  her  dre9»,  which  bad  ' 
Ctrl  look  the  disease  and  aflerwaid  gavel 
lurtlicr  point  of  iniereiit  is  that  the  boy  hinne 
con&laiil  trouble>oine  cough  on  the  very  day  <k 
in  Hscl,  he  w»  Maying  awa]r  from  home  in  ih) 
the  disrase,  which  was  prevailin|{  anmng  his  bl 
i»  alH>  important  »  tending  to  »hui*>-  that  i 
whooping-cough  is  about  a  lortaighi ;  for  Ihi 
days  after  she  was  expoiu^l  to  the  contagion 
sickened  nt  alioiit  the  lame  inierval  after  the  i 
in  lier.  Dr.  Snuirc,  however,  luu  stated  tlw  ir 
at  about  a  week. 

Climaie  does  not  appear  to  have  much  infli 
the  diseiLv;,  except  thai,  ]>erha|Jt,  cold  and  di 
able  to  it.  And  Hirtch  has  shown  that  il  is 
atone  leason  of  the  )-ear  than  another.  The 
ences  among  different  individuab  as  rvgaids  i 
U^on.  M 

Female  children  are  decidedly  more  lia^ 
The  age  ^t  which  whooping-cough  umost  COD 
and  the  eighth.  Karlhex  and  Killiet  rccordei 
mother  hud  had  the  disease  for  three  weeks  t 
severe  pAroxysms  occurred  on  the  tecond  day. 
in  hie  lectures  how  the  grandchild  of  his  bed  i 
on  the  very  day  of  birth,  there  having  been  u 
disease  in  the  same  house  for  three  weeks  I 
whooping-cough  is  sometimes  observed  in  adu' 
a  still  greater  age.*  HcberdcD  is  said  to  hare  i 
aged  seventy  and  another  in  a  man  aged  eight 

Steflcn  iayi  that  it  is  a  mistake  to  suppose  it 
apt  to  take  the  disease  than  those  who  are  rob 
traceable  bcinccn  epidemics  of  mcKslcs  sni 
children  falling  ill  with  the  laitci  disease  soot 
the  former.  Such  cases  axe  peculiarly  apt  to 
broncho- pneumonia  tad  have  a  fatal  termiii 
often  already  brought  the  lungs  into  a  morbid ' 
ever,  the  relation  between  the  two  diseases  is  n 
afiei  whooping -cough  has  existed  for  some  lime, 
that  the  paroxysms  become  much  less  frequet 
before,  and  that  they  remain  sous  long  as  (c 
same  thing  may  happen  when  pyrexia  devel 
pulmonary  or  bronchial  infiaimnation  in  caMU 
wise  complicated.  ■ 

As  I  have  already  remarlccd,  whooping-a 
portant  feature  from  infective  diKases  in  ge 
attended  with  pyrexia  at  the  time  when  its  ir 
arc  manifested.  There  is,  however,  a  parallel 
I  think  it  is  not  impossible  that  Pasteur's  disc 
of  the  vims  of  hydrophobia  in  the  nen,'ous  ct 
tioo  there,  may  hereafter  be  found  to  supply 
whooping-cough.  One  can  easily  imagine  th. 
haviog  originally  entered  the  air  pauages  fros 
ft  catarrh  there,  is  during  the  prodTomar  stage  i 

"  [One  at  iha  moM  (mincM  phTucioa*  in  Utodoa  i 
whuoflog  oough  when  aiaf-6t«  yean  of  agcv 
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central  nervous  system  and  tbcre  sets  u\>  the  peculiar  spasmodic  cough.     So 
far  as  I  can  see,  noneof  the  ihconcs  which  have  been  propDun<lcd  hy  writers 
with  a  view  to  explaining  this  symptom  really  tfarow  any  clc;ir  lighi  upon  its 
nature.     Some  have  regarded  the  disease  as  s  pure  ncuiosis,  some  have 
Btiribiiied  it  to  prewure  upon  (he  vagus  nerve  by  swollen  tracheal  or  bron- 
chiiU  glands,  some  liave  maintained  that  ii  b  a  mere  cat.irrh  of  the  respira- 
tor*' miitous  membrane,     Bcare,  on  the  ground  that  the  poioiysms  of  whoop- 
ing-cough resemble  those  that  follow  the  entrance  of  a  foreign  body  into 
the  luiynx,  would  have  it  that  the  fundamental  lesion  was  an  inllammaiioa 
of  the  tract  immediatcl)'  above  the  vocal  cords.    Observers  differ  as  to 
whether  or  not  reddening  of  the  laryngeal  mucous  membrane  can  be  seen 
with  the  laryngoscope  during  life;  according  to  Rossbach  {_" Btrl,  Kii». 
fitWA.,"  1880)  no  morbid  change  is  discoverable  either  in  the  larynx  or  in 
|lhc  upper  pari  of  the  trachea;  according  to  Meyer-HUni  (^' Zluh.J.  Klin. 
M.,"  t88o)  there  is  marked  reddening,  and  even  slight  swelling,  of  vnoiX 
rts  of  the  larynx  (but  not  of  the  cords)  as  well  as  of  the  tra<,hcu. 
Recent  ohsen-ations  render  tt  probable  that  the  contagious  principle  of 
whooping-cough  is  an  organism  analogous  to  those  which  produce  so  tuany 
other  inlective  diseases,  and  that  it  has  already  been  seen  with  the  micro- 
.  scope.     As  far  back  as  1S70  Letierich  described  and  figured  in  "  Virthovfs 
~  \rckiv  ' '  a  whoopin){ -cough  fungus,  consisting  of  thallus  filaments  ai  well  ax 
'  of  spores.     This  he  found  abundAnily  in  the  sputa  of  patients  allected  with 
the  disease,  and  he  ajsettcd  that  he  had  succeeded  in  cultivating  it,  and  also 
in  producing  a  like  malady  in  rabbits  by  inoculating  the  trachea  of  their 
animutx  with  the  product  of  hLs  cultivation  experiments.     In  the  "Jixhtliuth 
dtr  KimitrheilkuHile  "  for  1876  Tschanier  supported  Letierich's  views,  and 
I  also  nuintained  that  an  identical  fungiL<,  commonly  found  adhering  to  the 
[ lurfaccs  ot  oranges  or  apples,  is  capable  of  giving  rise  to  whooping-cough 
'When  inhaled  into  the  human  air  p«»iage«.     Mure  recently,  however.  Bur- 
ger, in  the  "Bfrffn.  JC/i'h.  H'oehfnsehriji"  for  1883,  Iim  cast  doubt  on  the 
accuracy  of  I^tierich's  olwerv.i lions,  while  at  the  ximir  time  he  huaiiKertcd 
rthat    the  sputum  in   whooptng-cotigh   always  continue  large    quantities  of 
(bacteria,  which  ^ippL'ar  a.i  rods  of  clli|>tuid  form,  vomccimes  constricted  in 
jthc  centre,  which  are  generally  scattered  quite  irregularly,  hut  occasionally 
arranged  in  chains.     1  hey  are  said  to  be  easily  brought  into  view  by  stain- 
ing with  fuchsin  or  methyl  violet. 

I'rtatmtHi. — In  whooping-cough  it  it  of  great  importance  thai  the 
I  patient  should  be  kept  in  a  >pacious  room,  warm  and  equable  in  its  tempera- 
ture. Exposure  to  cold  air  ha.s  a  marked  tendency  to  bring  on  the  par- 
oxysms;  and  according  to  Kauke  the  prcience  of  an  excels  of  carbonic 
acid  in  the  air  ho.t  a  like  effect.  In  genial  weather  it  is  often  right  to  allow 
a  vralk  out  of  duon  in  the  middle  of  the  day.  When  the  disease  lingers  in 
its  courae,  nothing  i»  so  likely  to  bring  it  to  an  end  as  change  of  air,  espe- 
cially to  the  .Heaside.  The  food  should  he  nourishing  but  Mnjple.  Talking, 
crying,  and  excitement  of  every  kind  should  as  much  as  posiblc  be 
avoided. 

As  regards  dnigs,  belladonna,  hydrocyanic  acid,  chloial,  bromide  of  poias- 
lium,  bromide  of  ammonium,  hemlock,  appear  each  of  ihem  to  diminish 
the  frequency  and  severity  of  the  paroxysms  in  some  casn,  and  even  to 
shorten  the  duration  of  the  disease.  But  not  one  of  these  medicines  can  be 
depended  on  to  produce  a  definite  eflecl  in  all,  or  even  in  almost  all,  coses  ; 
they  often  fail  altogether.  Quinine  is  sometimes;  very. lerviceable;  there  arc 
doubts  as  to  whether  it  acU  by  diminishing  the  excitability  of  the  nervous 
centres,  or  by  checking  the  growth  of  the  specific  organisms  on  which  the 
disease  is  believed  to  depend.  The  latter  view  has  led  to  its  adminislratioD 
by  inaufHalion  into  the  air  iiassages. 
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Within  the  last  few  years  it  has  become  a  i 
ing-cough  by  inhalations.  The  earliest  at 
placing  patients  in  the  purifying  chamber 
loaded  with  tarry  products,  as  well  as  with 
monia.  According  to  Roger  {"Bull,  de  I 
favor  of  the  value  of  this  mode  of  treatmei 

A  plan  more  recently  suggested  is  that 
patient's  chamber  with  turpentine,  or  with  ] 
A  solution  of  carbolic  acid,  for  example, 
means  of  a  spray  apparatus,  or  by  simply 
Children  who  are  old  enough  may  be  made 
spray  for  fifteen  or  twenty  minutes  two  or  i 
the  " Deutschei  Archiv"  for  1878,  reports 
for  about  a  week  there  was  apparently  little 
that  time  the  symptoms  of  the  disease  be] 
heard  of  successful  results  attained  in  this  ci 

Inhalations  of  the  vajkir  from  a  boiling  : 
strength  of  2  per  cent.)  have  also  been  recoi 
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